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Chavan Sanika Anil in the B.Com. II for environmental studies. This research
work is carried out for her degree further that she regular and she has worked in
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Principal
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on different types of animals which feed on grasses and plants. She has worked under the
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Chapter- I

1.1 Introduction

What happens to the litter so often found along our roadsides? How would an apple
core or a Styrofoam™ hamburger carton change in appearance over time? Many of the visible
changes in an apple core lying on a roadside are the result of insects, birds, or other animals
feeding on it. Other changes are the result of physical features of the environment. For example,
sunlight will dry the apple and cause it to shrink.

Styrofoam™, on the other hand, will likely remain intact for a long time. Only physical
events will have much effect on its appearance. It may get squashed flat and break into smaller
pieces if a car runs over it, and eventually the ultraviolet light from the sun (the same form of
light that gives people sunburns) will loosen some of the strong chemical bonds that make
plastic so durable. This process takes years, however.

Meanwhile, the apple core, or what’s left after the insects are through with it, is exposed
to the air and is also in contact with soil. Both the air and the soil contain bacteria and fungi
that feed on dead tissues. This is not surprising, because the bacteria and fungi are essential to
preserving life on earth. One of their main jobs is to decompose dead or discarded biological
materials, breaking them down into simple chemicals that can be used as plant nutrients.

The bacteria and fungi don’t exactly eat dead plants or animals, but they do digest them,
at least partly. Bacteria are one-celled organisms, and they can produce special proteins that
will pass through their cell membranes. These proteins, called enzymes, come into contact with
the dead materials and break them down into simpler, liquid components. Then the bacteria
cells can take the liquid back into themselves, through the cell membrane, as a source of food.

The fungi do basically the same thing, although some of the details are a little different.
Both the bacteria and the fungi get food from the dead material, which we describe as “rotting”
once they have gone to work on it. (That’s when the material gets slimy, smelly, and/or has
fuzzy stuff growing on it.) What is especially useful, though, is that while the bacteria and fungi
are getting their nutrition, some of the chemical parts of the rotting material are left behind in
the soil. The parts left behind contain minerals that living plants can use to help them grow. So
the decomposers are important ecologically because they cause natural recycling to occur. The
minerals that were once in a living plant or animal get returned to the soil by decomposers
when the plant or animal dies.

Many people take advantage of these organisms by composting their food scraps or
yard waste. When a gardener makes a compost pile, he or she is providing good conditions for
decomposition to occur, and the result is a dark, crumbly material that makes excellent
fertilizer. And while the material may smell bad for a while along the way, the finished compost
looks and smells like rich, moist earth.

There are many factors that can affect the decomposition process, and if you can
imagine yourself as a fungus or bacterium living in the soil perhaps you can guess what some
of these are. Like most living things, the decomposers usually do best when they have good

7
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supplies of air and moisture, and without both of these they can’t very well break down our
trash and garbage. So no matter how biodegradable it is, trash and garbage that gets taken to a
landfill is quickly buried deep underground, away from air and moisture. As a result, if your
grandchildren were to go digging in your local landfill fifty years from now, they would
probably be able to read the backs of the cereal boxes you ate from today!

1.2 Subject

Definition

A decomposer is an organism that decomposes, or breaks down, organic material such as the
remains of dead organisms. Decomposers include bacteria and fungi. These organisms carry
out the process of decomposition, which all living organisms undergo after death.
Decomposition is an important process because it allows organic material to be recycled in an

ecosystem.
Function of Decomposers

Decomposers play an important role in every ecosystem. Without decomposers, dead
organisms would not be broken down and recycled into other living matter. The reason
decomposers decompose, however, is simply because they need to survive. Decomposers are
heterotrophic, which means they get their energy from ingesting organic material. A dead
organism provides nutrients for decomposers like bacteria and fungi to use in order to grow
and reproduce, propagating their own species. The side effect of this basic need to survive is
that organic material and nutrients are cycled throughout the ecosystem as other organisms
consume the bacteria and fungi.

Importance of Decomposers

Decomposers are organisms that break down the dead organic matter into simpler substances
to release energy and nutrients. They play an important role in the conduit of energy and
nutrients in an ecosystem. By carrying out nutrient recycling, they make it available for uptake
by plants. Without them, waste would pile up in the environment making it unavailable for
plants and producers. They serve as a completing link of food chains, they begin where grazing
food chain ends and their own end forms the basis of GFC, as plants/producers uptake the
nutrients released by them.

The organic substances (carbohydrates, proteins and lipids) from dead bodies of plants and
animals are converted into inorganic substances (hydrogen, oxygen, calcium, iron, sodium,
potassium etc.) by microorganisms. Therefore organisms such as bacteria, fungi, worms come
under the category of decomposers who feed on dead and decaying matter and help in cleaning
the environment, thus maintaining the balance of ecosystem.

1.3 Study Area

Karandoshi is grampanchayat Located in the Satara district located of Maharashtra
state. According to census 2011 information of the pollution of karandoshi is 1102 which 564
male & 538 female karandoshi census town has total administration are 229 house to Which
supplies basic amenities like water & sewerage. The karandoshi village is administrated by

8
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sarpach miss. Lilabai dnyneshwar dudhane she head of village. Who is elected representative

of village.

Latitude - It is 17.811779922
Longitude - It is 73.8193738575

Climate and rainfall —

The climate is general moderate with temperature during the summer months (March
to mind Jun) reaching a maximum of 34° c, and in water month (November to March).
Dropping to 10°c the climate is pleasant during the summer but is very cold during the
monsoon. Over less the climate is moderate for remaining months. The monsoon period starts
in the month of June with maximum precipitation. In July & August, total rainfall is 3104mm.
The Sahyadri hill range chiefly in Mahableshwar tehsil in the western extremity recessive more
than 6000mm Patan and Jawali tehsil also have rainfall in excess of 2000mm moving eastward
the rainfall amount drop to less than 600mm in the Koregaon, Karad, Satara.

Landuse -

Agriculture is the main load use of a use in the village, with more than 75% of the total
area being used for agriculture activities the village is a close view to the historic of the hills
mountain. It is central for 15 village situated nearby karandoshi village.

1.4 Objectives

1) The study of Decomposers in Karandoshi village
2) To examine the solution & suggestion on Decomposers in Karandoshi
3) To examine the problem of Decomposers in the Karandoshi.

1.5 Hypothesis
In Karandoshi village have seen verities of decomposers species.
1.6 Methodology

Primary data -

The data requires for project work has been collected from karandoshi village we visited
the Grampanchyayat for information about the project work & collect the data for the project
work. From the collected data fill up the project work

Secondary data -

For collecting information about air pollution of the Google Search on Google using
different websites to relate to air pollution.

1.7 Chapter Scheme

First chapter deals with sub point containing Introduction, subject theme, study area, objective
hypothesis methodology chapter scheme & reference.

Second chapter deals with the various types of ‘decomposers.

9
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Third chapter examine the various issues related decomposers.

And last fourth chapter evaluate the solutions on decomposers issues.
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Chapter- I1

Decomposers

Decomposers are organisms that break down dead or decaying organisms; they carry
out decomposition, a process possible by only certain kingdoms, such as fungi. Like herbivores
and predators, decomposers are heterotrophic, meaning that they use organic substrates to get
their energy, carbon and nutrients for growth and development. While the terms decomposer
and detritivore are often interchangeably used, detritivores ingest and digest dead matter
internally, while decomposers directly absorb nutrients through external chemical and
biological processes. Thus, invertebrates such as earthworms, woodlice, and sea cucumbers are
technically detritivores, not decomposers, since they are unable to absorb nutrients without

ingesting them.

What are the examples of decomposers? Major decomposers in the ecosystem include
bacteria and fungi. One would wonder, what do these decomposers eat? Well, decomposers
feed upon the dead matter.
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% So, what do these decomposers do, and why are decomposers important? These

¥ organisms are the critical component of the food chain in the ecosystem responsible for the

X breaking down of the organic and nutrient matter of the dead, thus recycling the organic matter

X > g

X and making it available to the ecosystem. This organic and nutrient matter is absorbed or taken

g g

A up by the plants or the producers of the ecosystem, and, thus, these essential components re-

¥ p by P P P

X enter the food cycle. This is how decomposers interact with the ecosystem. Decomposers

% P

¥ occupy the lowest most position in the ecological pyramid, however, they form the critical base
or the life on the ladder above them. The decomposers are heterotrophic as they derive the

% for the lifi he ladder ab h The d p h phi hey derive th

¥ energy for their survival from the dead matter.
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Decomposers are the most important component for the soil ecology as they feed upon
the dead mass, which in the process gets broken down into essential molecular elements like
carbon, calcium, nitrogen, etc., and becomes available in the soil for plants. Saprophytes carry
out the digestion process externally, i.e., outside their body. Saprophytes secrete digestive
enzymes to break down the organic dead mass and convert them into simpler substances. For
example, proteins are broken down by saprophytes into amino acids, carbohydrates into simple
sugars, and fats/lipids into fatty acids and glycerol. Fungi and bacteria are the common
saprophytes that survive on saprophytic nutrition. The optimum condition for the survival and
growth of saprophytes includes the presence of oxygen, high humidity/moisture, neutral or
acidic pH, and temperature in the range of 1 to 35 °C (25 °C being optimum). Yeast, mucor,
and Penicillium are examples of saprophytic organisms. These saprophytes have certain
common features:

e Have filaments

e Lack of leaves, roots, and stems.

e Heterotrophic in nature as it cannot carry out photosynthesis
e Produce spores

Recycling of nutrients
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Decomposers disintegrate the dead matter into basic components like carbon, oxygen, nitrogen,
phosphorus, etc., thus, making these primary essential elements available in the environment
to be taken up by the plants, thus, recycling the nutrients. they can be absorbed by the producers
(e.g. plants and algae) of the food cycle. Decomposers provide the essential nutrients that are
required for the survival of ‘producers’ in the food chain. Though decomposer occupies the
lowermost position in the food web, they are the most critical component of the food web. To
understand how decomposers interact in their ecosystem in terms of the food chain and food
web, refer to Figure 1 and the video below.
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S PRODUCERS
§.' HEAT
HEAT CONSUMERS
\Biclogy

Figure- 1
Decomposers and Scavengers

Decomposers, as well as scavengers, are an important part of the food cycle involved
in the ecological recycling of nutrients and organic matter. However, the two classes of
organisms differ in their mechanism of work. Essentially, scavengers are the initiators of the
process of decomposition which is eventually taken over by the decomposers. The key
difference between the classes of organisms is listed in the table.

Table 1: Difference beiwe_en Decomposers and Scavengers

Scavengers Decomposers
Initiate the process of Act on the small particles that are made available due
decomposition by breaking down  to the action of scavengers and break down further to
the dead mass into small yield the basic elements like carbon, calcium,
particles phosphorous, etc.
Initiators of the decomposition Finisher-of the decomposition process
process
.
Insects (e.g. cockroaches, flies, Bacterid, Fungi, and Invertebrates (e.g. earthworms
etc), birds (e.g., vultures) fishes, and rmlhpedes)
and crabs
- 12
v.
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Types of Decomposers

Basically, there are four types of decomposers, namely fungi, insects, earthworms, and
bacteria.

Fungi

Fungi are heterotrophs. They do not carry out photosynthesis and are the principal
decomposers in the ecosystem. Algae, which are another group of organisms, are not
decomposers; in fact, algae are producers as they possess photosynthetic pigments that enable
them to carry out photosynthesis. So while algae are the producers of a food chain, the fungi
take the role of the decomposers. And since mushrooms are a type of fungi they are regarded
as decomposers as well. This, thereby, answers these common questions- “are fungi
decomposers?” or “are algae decomposers?” or “are mushrooms decomposers?”

Fungi are the decomposers that disintegrate the litter by pre-digesting, i.e., releasing
enzymes in the environment to break down the litter. The enzymatic secretion by the fungi
breaks down the dead matter in the process of digesting it, which is eventually taken up or
absorbed by the fungi themselves. Since fungi decompose the dead matter and draw nutrients
from it, they are also classified as saprotrophs. High humidity is a must for the growth and
survival of the fungi and also for the process of decomposition.

Insects

Flies, dung beetles, maggots, and ants are the insects that help in carrying out the
process of decomposition in the ecology. Insects fall under the category of detritivores as they
carry out internal digestion of the litter in their intestinal tract. There are various classes of
insects that are engaged in the process of decomposition, which is classified based on the type
of dead matter they feed upon:

Dead or decaying plant tissues feeding insects
Dead animals or tissue-feeding insects

Excrement-feeding insects (eg: Arthropods like the dung beetle)

Earthworms

Detritivores are organisms that orally feed on the dead matter (both plant as well as
animal origin) and fecal waste and break down the litter in their intestinal tracts. So, are worms

decomposers?”’

Earthworms are a classical example of worms that enrich the soil by decomposing the
litter. The earthworms feed upon the dead matter as well as fecal waste and in their intestinal
tract, the litter is treated by the enzymes resulting in the breakdown of :the litter, which is
eventually expelled by the earthworm into the soil. These worms enrich the soil with essential
elements like phosphate and calcium etc. Worms play a critical role in the ecology of the soil.
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These ubiquitous, microscopic organisms are the crown holder of the process of
decomposition. So, this answers the most common question ‘are bacteria decomposers?’
Bacteria help to recycle essential nutrients like nitrogen and carbon etc and make them
available to the producers in the food chain. Bacteria are also classified as saprotrophs.

Decomposers: Detritivores and Saprotrophs

Decomposers are a group of organisms that essentially break down decaying organic
matter. There are two major groups that make up the decomposers: detritivores that feed on
dead matter and saprotrophs. Detritivores (sometimes simply called detrivores) include animal
decomposers whereas saprotrophs (also called saprobes) are exemplified by fungi and bacteria.
Although decomposers and detritivores are sometimes used synonymously they are two distinct
terms. Although the term “decomposer” is a more inclusive term to include not just the
saprotrophs but also detritivores.

Raven .

Decomposers
and detritus feeders

\\ ' ~ P .
, ' &
I, Blowltly
larvao

Doad 1nd tothng \/ 0

Bactoria

Nematodes
Figure- 2

Decomposition

Let’s find out what decomposition is, how the decomposers carry it out, and the factors
affecting the process.
Definition of decomposition

What is decomposition? It is the process of breaking down complex organic matter into
a simple form. Any organic matter, dead or waste or excreta is acted upon by the decomposers
i.e., bacteria, fungi and is broken down into sxmple organic molecular forms.
Stages of decomposition

Every living being on earth eventually dies off. Once dead, the process of
decomposition must initiate for the continuation of life on earth. Decomposition is the essential
step of recycling essential matter into the food cycle. The process of decomposition is
essentially comprised of five stages.

1. Fragmentation
As the name of this stage suggests, the dead mass is fragmented. That means the large

pieces are turned into smaller pieces. Fragmentation of the large mass increases the surface
14
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area of the detritus. This step is the initiation of the decomposition process carried out by
detritivores. The detritivores engulf the dead mass and in their gastrointestinal tract, the large
mass of the dead matter is broken into small pieces for the decomposers to act upon.

2. Leaching '

Fragmented detritus contains a lot of water-soluble nutrients organic (simple
compounds) as well as inorganic in nature. The water that percolates through the soil, dissolves
these water-soluble nutrients and enriches the soil with them by the process of leaching.

3. Catabolism

Once the detritus is fragmented and water-soluble nutrients are removed from the
detritus, enzymes released by the decomposing fungi and the bacteria act upon the detritus.
These enzymes catabolize the detritus further to break down the complex matter into simple
molecular nutrients.

4. Humification
The process of catabolism is followed by the process of humification. Humification is
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the process of the formation of humus. Humus is the highly nutrient-rich, dark-colored layer }E
on the soil which is made up of amorphous substances. This layer is extremely resilient to any ¥
action of the microbes. This layer of soil contributes majorly to the fertility of the soil. %
5. Mineralization X
In the last step of decomposition, the inorganic substances such as Ca+2, Mg+2, K+1, &
NH4+1, etc. along with CO2 and H2O are released into the soil, thus further enriching the soil &
with the nutrient matter. 13
Nutrient Immobilization %
Under certain specific conditions during decomposition, certain soil nutrients get bound ¥

with the microbial biomass and this results in the unavailability of the nutrients to other %
organisms. This type of integration of nutrients with living microbes is known as nutrient ¥
immobilization. Though, the period of immobilization and availability of such nutrients is %
variable and may even get mineralized only after microbial death. This immobilization of X
nutrients thwarts the washing off of such nutrients from the ecosystem. %
Decomposer Examples %
Each ecosystem has different kinds of decomposers. Depending on the terrain or the 12
ecosystem, the kinds of decomposers are enlisted below. %
Decomposers in the aquatic ecosystem 12
(1) Oceans/ Seawater decomposers: tropical temperatures like that of the Pacific Ocean &
favors the growth and survival of the decomposers in the sea/oceans. Some of the commonly 1’4
found decomposers of the oceans/seawater are: %
e Christmas tree worms, capture the floating organic matter with the help of their feathery X
appendages %

o Crabs are considered the sea scavengers X

e Granulated sea star, cleans up the dead matter in the sea by moving along the rocky %
surface. %

o Hagfish are scavengers that feed upon seawater carcasses and take up the nutrients from 12
them. %

o Sea urchins, are the consumers as well as decomposers that feed on the Scarpe rock ¥

: X

matter ¥

e Tube worm ¥
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(2) Freshwater decomposers: Herein, the decomposers are mostly found in the bed of river,
ponds, or lakes. Some of the commonly found decomposers of freshwater are:

e Mildew, a kind of marine bacteria

e Trumpet snail, a freshwater snail that is a scavenger and is considered a pest

e Water mold, fresh water, or a soil bacterium

e Yeast, freshwater bacteria

Terrestrial Ecosystem Decomposers
(1) Forest Ecosystem Decomposers: forest bed has different decomposers. Some of them are:

e Beetle, are the shredders that feed upon detritus

e Earthworms feed upon detritus

e Millipede, another shredder that feeds upon detritus

e Mushroom is a kind of fungi that breed on the ground or the dead material

e Pillbug, another shredder that feeds upon detritus

e Saprobe, a kind of soil bacteria

e Slime mold, a kind of saprobe growing on the rotten damp wood and leaves

e Slug, another shredder that feeds upon detritus
(2) Desert Ecosystem Decomposers: deserts are the low humidity ecosystem so conventional
decomposers (Fungi or bacteria) do not exist in the desert ecosystem. Only insect decomposers
exist in the desert ecosystem. Some of them are as follows:

e The dung beetle, animal feces-feeding bacteria

e Fly, decaying matter feeding insect

e Millipede, decaying plant material feeding insects

e Saharan silver ants are deserts ants that feed on animal carcasses
(3) Grassland Ecosystem Decomposers: this can be similar to forest ecosystem desert. Some
of the common examples are:

e Acido bacteria, a specific bacterium that is found in grasslands or savannas

e Termite, insects that break down the cellulose of the wood

e Turkey tail and mushroom are the fungus feeding on dead logs
(4) Mountain Ecosystem Decomposers: these are also similar to forest ecosystem
decomposers. Some of the examples are:

e Bolete mushrooms are the fungi feeding on the ponderosa pine tree by-products.

e Mountain pine bark beetle, dying and dead trees feeding insects

e Purple fairy fingers, fungus feeding on the decaying trees

16
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Chapter- I11

Factors affecting decomposition

A number of factors affect the rate of the process of decomposition-

Quality of Litter.

The structural and chemical properties of the litter strongly affect the rate of
decomposition. For eg., the presence of lignin in the litter of bryophytes results in slower
decomposition of the bryophytes.

Temperature

It is a well-established fact that the growth and activity of microorganisms are governed
by temperature. Thus, the temperature change in different geological conditions also affects
the process of decomposition. Lowering the temperature, as seen on higher altitudes with low
temperatures, significantly slows down the process of decomposition. This can be attributed to
the slow microbial growth at low temperatures.

Aeration.

The majority of the decomposers especially decomposing bacteria are aerobic in nature.
Thus, oxygen becomes an essential element for the process of decomposition. In soil, oxygen
is present in the pores of the soil.

Soil pH.

The pH that would enable the decomposers to grow optimally will hasten the process
of decomposition. Generally, decomposers thrive in a neutral or slightly acidic pH. Alkaline
pH is not supportive of the process of decomposition. Interestingly, this principle is utilized for
fixing the tissue/organ specimen on the slide for microscopy with the help of formaldehyde.

Inorganic Chemicals.

The chemical quality of detritus affects the rate of decomposition. The presence of
inorganic minerals can slow down the process of decomposition.

Moisture.

For the physiological processes of microbes, the presence of water or humidity is
essential. The amount of moisture thus governs the growth of the microbes, which in turn
affects the process of decomposition.

Thus, it can be concluded that the quality of detritus and the environmental conditions
affect the process of decomposition.
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Chapter- IV

Solutions

Decomposers are the organisms that break down the complex organic compounds in
the dead remains of the plants and animals into simpler inorganic substances. Decomposers
include bacteria, fungi, actinomycetes etc. If these are eliminated from the earth, there would

be following two consequences:

Dead remains and organic waste would continue to accumulate in the environment.
This would be polluting the water bodies and soil ecosystem.

As the organic compounds would not be degraded, the plants would not get the
inorganic nutrients from the soil. The nutrient cycle would not complete and the deficiency of
nutrients would hamper productivity of plants.
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Conclusion

Decomposers are creatures that eat on the remains of dead and decaying animals and plants.
By obtaining nutrition and energy from such materials, decomposers return some nutrients to
the ecological system, where they can be absorbed by plants. Biodegradable microorganisms
are known as natural decomposers because they have the extraordinary ability to use a wide
range of organic substances as a source of energy while also converting toxic substances into
harmless by-products. Bioremediation is the process of removing toxic pollutants from the
environment with the help of microbes. It is a long-term and cost-effective solution that is
environmentally friendly. The development of improved tools and methods in molecular
biology and genetic engineering has altered the way this natural phenomena is seen, and it has
opened up new paths for further investigation into bioremediation in greater depth.
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Brief Summary of the Project

In this project of Environmental Studies for fulfillment of degree course of B. A., Dalvi
Sahil Tukaram has worked on studies of Noise Pollution; in which he has worked on different
aspects of sound dynamics. He has worked under the guidance of Dr. V. V. Pawar. The First
page of project is acknowledgement followed by pages of College certificate, student certificate
and index.
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Brief Summary of the Project

In this project of Environmental Studies for fulfillment of degree course of B. A., Pawar
Tushar Shirish has worked on studies of Village Survey, in which he has worked on different
aspects of village dynamics such as population, literacy, economic situations, male female ratio
etc. He has worked under the guidance of Dr. V. V. Pawar. The First page of project is
acknowledgement followed by pages of College certificate, student certificate and index.
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TERRORISM

INTRODUCTION

Terrorism is violence or threat of violence calculated to create an atmosphere of fear or alarm and
thereby bring about some social and political changes. This definition is in line with the explanation
offered by a South American Jurist more than 30 years ago, according to him “Terrorism consists of acts
that are in themselves may be classic-crimes, murder, arson, the use of explosives, but that differ from
classic crimes in that they are excited with the deliberate intention of causing panic and terror within an
arranged or organized society. It is the use of violence and most especially the fear it causes among
people for political objectives. It was also defined by the Terrorism Research Center as “the systematic
use of physical violence against non combatants but with an audience greater than the immediate victim
in mind to create a general climate of fear in a large population in order to affect some kind of political
and social changes”

The United States Federal Bureau of investigation (FBI) defines terrorism as “the unlawful use of force or
violence against persons or property to intimate or coerce a government, the population or any
segment thereof in furtherance of political and social objectives”. In basic terms, terrorism is an act of
inflicting terror upon the people in the process of achieving personal or political objectives5.

Although from the above definitions, it can be rightly concluded that there is no precise or widely
accepted definition of the concept of terrorism, it is generally believed that terrorism is the use of covert
violent actions in order to achieve certain objectives. It is a form of covert attack directed at targets that

are outside a certain range of clearly military targets.

Although the use of terrorism as a political tool extends far back into history, recent decades have seen
a rise in the practice for several reasons. One is the overwhelming advantage in weapons that
governments usually have over dissident groups. Because many governments are armed with aircraft
and other high tech weapons that are unavailable to opposition forces, it has often become nearly

suicidal for armed dissidents to use conventional tactics.

Second, terrorists’ targets are now more readily available than in the past: people are more
concentrated in urban areas and even in large buildings; there are countless airline flights, and more and
more people travel abroad. Third, the mass availability of instant visual news through television and
satellite communications makes it easy for terrorists to gain an audience. This is important because
orism is not usually directed at its victims as such; rather it is intended to frighten others. Fourth,

of increasingly lethal weapons that terrorists can use to kill and injure
large numbers of people. These technological “advances” inf:lude .bio.logical,‘chfemic.al, nuclea.lr, and
radiological weapons7.Terrorist make use of various means in achuevu.ng their a'tms, irrespective of
whether it is individual group or state sponsored terrors. Some of which are briefly stated as follows:

terr
technology has led to the creation




/
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abducted by the Niger Delta Terrorists Movements.

Bomblngf Major bombing is the use of any type of explosives or device for terrorist purposes, including
those delivered through mail when sufficient demand or casualties occurs, the terrorists group claims
responsibility Hijacking: An attempt to seize an airplane, ship or other vehicle with whatever hostage

maybe in it, to force some actions or movement to another country upon an agreement by authorities
involved to terrorists demand.

Armed attack: An attempt to seize or damage facility with no intent to hold for negotiating purposes.

Assassination: An attempt whether successful or not to kill a pre selected victim usually with small arms
or letter bombs, are executed form this small category, in many cases, there is a specific intended
victim.

Sabotage: this is willful destruction of properties by any means including bombing.

Exotic Pollution: The use of exotic substances such as atomic, chemical or biological to contaminate
materials of the targeted state. For example, the introduction of mercury into orange shipped form

Israel.

Threat for hoax: The stated intent by a terrorist group to carry out an attack or a false alert of
authorities about the coming of terrorists attack by a named group.



Major Terrorist Attacks
2000

Rizal Day bombings

Deaths: 22
Location: Manila, Philippines

Perpetrator: Jemaah Islamiyah and Aby Sayyaf

2001

September 11 attacks

Deaths: 2,996 (2,977 + 19 hijackers. 2595 people from the World Trade Center towers, 125 people from
the Pentagon, and 256 people from the planes)

Location: United States

Perpetrator: Al-Qaeda

American Airlines Flight 11 crashes into One World Trade Center (North Tower) at 8:46 AM EDT. United
Airlines Flight 175 crashes into Two World Trade Center (South Tower) at 9:03 AM EDT. Killing 2,505
people at the Twin Towers of the World Trade Center, It is the deadliest terror attack in history.

2001 Indian Parliament attack
Deaths: 9 (excluding 5 terrorists)
Location: India

Perpetrators: Lashkar-e-Taiba, Jaish-e-Mohammed

2002

2002 Bali Bombings
Deaths: 204
Location: Indonesia

Perpetrator: Jemaah Islamiyah and al-Qaeda



Moscow theater hostage crisis

Deaths: 130

Location: Russia

Perpetrator: Special Purpose Islamic Regiment

2004

Beslan school siege

Deaths: 334

Location: Russia

Perpetrator: Riyad-us Saliheen Brigade of Martyrs
2004 Madrid train bombings
Deaths: 191

Location: Spain

Perpetrator: al-Qaeda

2004 SuperFerry 14 bombing
Deaths: 116

Location: Philippines

Perpetrator: Abu Sayyaf

2005

7/7 bombings, London
Deaths: 56

Location: London, England

Perpetrator: al-Qaeda



2005 Sharm El Sheikh bombings

Deaths: 88

Location: Sharm El Sheikh, Sinai, Egypt
Perpetrator: al-Qaeda

2007

2007 Yazidi Communities bombings
Deaths: 796

Location: Iraq

Perpetrator: Unknown

2008

2008 Christmas massacres

Deaths: 620+

Location: Democratic Republic of the Congo
Perpetrator: Lord's Resistance Army

2008 Mumbai attacks

Deaths: 166

Location: India, Bombay (present day mumbai)

Perpetrator: Lashkar-e-Taiba

2011

2011 Norway attacks

Deaths: 77 (319+ injured)

Location: Oslo, Norway & Utgya, Norway

Perpetrator: Anders Behring Breivik

2013

2013 Boston Marathon Bombings



—

/’ Deaths: 3 (264 injured)
Location: Boston, Massachusetts
P .
erpetrators: Dzhokhar A. Tsarnaev and Tamerlan Tsarnaev (brothers)

Westgate shopping mall attack

Deaths: 71 (175 injured)
Location: Nairobi, Kenya
Perpetrators: Al-Shabaab terrorists
2014
Camp Speicher massacre

. Deaths: 1,095
Location: Iraq
Perpetrator: Islamic State of Iraq and the Levant
2014 Gamboru Ngala massacre
Deaths: 300
Location: Nigeria
Perpetrator: Boko Haram
2014 Peshawar school massacre
Deaths: 144

. Location: Pakistan

Perpetrator: Taliban

2015
9january January 3—7Baga massacre

Deaths- 150-2000

Location -Baga, Borno State, Nigeria

perpetrator: Boko Haram



January 7-2015 France attacks17
Deaths -17(+3 preparators)

Location: Paris, France

Perpetrator: Al-Qaeda

March 20 2015 Sana'a mosque bombings
Deaths -142

Location: Sana'a, Yemen

Islamic State

Storming and hostage taking

Deaths -148

Location: Garissa, Kenya

Perpetrator: Al-Shabaab

25Massacre

Deaths -223+

Location: Kobani, Syria

Perpetrator: Islamic State

June 262015 Sousse attacks

Deaths -38 (+ the preparater)

Location: Port El Kantaoui, Sousse, Tunisia

perpetrator: Islamic State



‘.\ J

Shooting

Deaths -145
Location: Kukawa, Nigeria

Perpetrator: Boko Haram

July 17Suicide car bombings
Deaths -120-130
Location: Khan Bani Saad, Iraq

Perpetrator: Islamic State

2016

22 March Bombing

Deaths -32
Location: Brussels, Belgium

Perpetrator: Islamic State
3 July Bombing

Deaths -342
Location: Baghdad,lraq

perpetrator: tslamic State

2017
May 31 Car Bombing

peaths 150

Location: Kabul,Afganistan




perpetrator: Islamic Jihad Union
October 14 car Bombing
Deaths -311

Location: Bir al Abed,Egypt

Perpetrator: Islamic State

2018
January 27 Suicide car Bombing

Deaths -103
Location: Kabul,afganistan
Perpetrator: Taliban

July 23 suicide Bombing

Deaths -149

Location: Mastung,Pakistan

perpetrator: Islamic State

July 25 Suicide Bombing

Deaths -255

Location: Syria

perpetrator: Islamic State

2019

March 15 shooting

peaths -51

{ocation: Christchurch,New Zealand

perpetrator: Brenton Tarrant
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April 21 Suicide Bombing

Deaths -259
Location: Shrilanka

Perpetrator: Islamic Extremism

2020

November 2 Mass Shooting
Deaths -04

Location: Vienna,Austria
Perpetrator: Islamic State

2021

August 26 Suicide Bombing
Deaths -182
Location: Kabul,Afganistan

Perpetrator: ISIS-K

2022

4-6 January Mass Shooting
Deaths -63

Location: Nigeria

Perpetrator: Bandits
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OBJECTIVE

e Main Objective of the Project to study the quantity of casein in different
samples of milk.
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MILK

Milk is a nutrient-rich, white liquid food produced by the mammary glands of
mammals. It is the primary source of nutrition for infant mammals (including
humans who are breast feed before they are able to digest other types of food.
Early-lactation milk contains colostrum’s, which carries the mother’s antibodies to
its young and can reduce the risk of many diseases. It contains many other
nutrients including protein and lactose. Interspecies consumption of milk is not
uncommon particularly among humans, many of whom consume the milk of other
mammals. As an agricultural product, milk is also called dairy milk, is extracted
from farm animals. Dairy farms produced about 730 million tons of milk in 2011,
from 260 million dairy cows. India is the world’s largest producer of milk , and is
the leading exporter of skimmed milk powder, yet it exports few dairy products.
The ever increasing rise in domestic demand for dairy products and a large
demand-supply gap could lead to India China and Brazil are the world’s largest
exporters of milk and milk product. China and Russia were the world’s largest
importers of milk and milk products until 2016 when both countries became self-
sufficient contributing to a worldwide milk. Throughout the world, more than six
billion people consume milk and milk product. Over 750 million people live dairy
farming households. Milk as a whole contains water, minerals (Ca , K , Na and
trace metals), vitamins ( A, D ,K), carbohydrates, proteins and fats. The proportion
of these varies from source. Average composition of milk from different sources is
given ahead.

One of them proposes the micellar nucleus 1s formed by several submicelles,
the periphery consisting of micro ovellosities of casein .Another model suggests
the nucleus is formed by casein — interlinked fibrils. Finally, the most recent model
proposes a double link among the caseins for gelling to take place. All three
consider cells as colloidal particles formed by casein aggregates wrapped up in
soluble casein molecular. The isoelectric point of casein is 4.6 since milk’s ph. 6.6,
casein has a negative charge in milk the purified protein is water-insoluble. While
it 1s also 1nsoluble in neutral salt solutions, it is readily dispersible in dilute alkalis
and 1n salt solutions such as aqueous sodium oxalate and sodium acetate.




Average composition of milk from Different Sources is given ahead

SOURCE OF MILK

COW

GOAT

BUFFALO

WATER
(%)

87.1

87.0

87.4

MINERAL
(%)

0.7

Kt

0.2

PROTEIN
(%)

3.4

3.3

14

FATS
(%)

3.9

4.2

4.0

CARBOHYDRATES
(%)

4.9

4.8

4.9
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CASEIN

Casein (from Latin case us “cheese”) is a family of phosphor proteins. These

proteins are commonly found in mammalian milk, comprising 80%of the proteins

in cow’s milk and between 20% and 42% of the proteins in buffalo milk. The
casein has a wide variety of uses, from being a major component of cheese, to use

as a food additive. The most common form of casein is sodium casienate.

As a food source, casein supplies amino acids, carbohydrates, and two essential
elements, calcium and phosphorus. Casein contain a high number of proline
residures, which do not interact. There are also no disulfide bridges. As a result, it
has relatively little tertiary structure. It is relatively hydrophobic, making it poorly
soluble in water It is found in milk as a suspension of particles, called casein
micelles, which show only limited resemblance with surfactant type micelles in a
sense that show only in a sense that the hydrophilic parts reside at the reside at the
surface and they are spherical . However, in highly hydrated. The casein in the

micelles are held together by calcium ions and hydrophobic interactions.
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APPARATUS REQUIRED

Conical flask

Beakers

Funnel

Measuring cylinder (100 ml)
Watch glass

Filter paper

1% acetic acid

Different samples of milk

Glass rod
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PRECAUTIONS

» During filtration, press the casein formed.
» Use only the required amount of acid for complete precipitation.
» Use only fresh milk.

» Use same amount of each sample for the experiment.




PROCEDURE

Take 200 ml of each sample of milk in separate beakers (500ml).
Heat the beakers containing milk sample up to 50-60C.

Now, add a few drops of 1% acetic acid solution slowly with constant

stirring with a glass rod for 5-10 minutes.

After adding acetic acid, casein coagulates as amorphous substance.
Filter the precipitate with the help of funnel and wash the precipitates
Several times with tap water.

Remove the fat by using a suitable organic solvent like alcohol.
Now, wash the casein again with water and sty it.

Weigh a dried casein in a watch glass.

Repeat this process with all samples of milk.
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RESULT

Milk Sample

Standard Value
Percentage of

Casein in Milk

Percentage of
Casein in Milk

Samples

cow milk

54 %

5%

Goat milk

2.7 %

3.25%

Buffalo milk

4.8 %

4.2%

1/9
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OBJECTIVE

Main Objective of the Project to study the sap value of different samples
of oil.




Introduction

The fats and oil are the principle stored forms of energy in many organisms. They are highly
reduced compound and are derivatives of fatty acids. Fatty acids are carboxylic acids with hydrocarbon
chains of 4 to 36 carbons. They can be saturated. The simplest lipids constructed from fatty acids are
triacylglycerols or triglycerides. Triacylglycerole are composed of three fatty acids each in ester linkage
with a single glycerol. Since the polar hydroxyls of glycerol and the polar carboxylates of the fatty acids
are bound in ester linkage. Triacyl glycerols are non polar. Hydrophobic molecules. Within involves in
water.

Saponification is the hydrolysis of fats or oils under basic conditions to afford glycerol and the
salt of the corresponding fatty acid. Saponificatin literally means soap making. There are 3 process in
soap making.

I. Cold process

II. Hot and boil process

II1. Semi boiled process
And the given oils are the used in the soap making.
Apricot kernel oil

Argan oil
Avocado oil
Babassu oil
Castor oil
Cocoa Butter

Coconut oil

Grapeseed oil

And therefore high molecular weight

The saponification number is the number of milligrams of potassium hydroxide required to neutralize
the fatty acids resulting from the concerning the character of the fatty acids of the liberated per gram of
fat hydrolysed.

It is also considered as a measure of the average molecular present. The long chain fatty acids found
in fats have low saponification value because they have a relatively number of carboxylic functional
groups per unit man of the fat.

H.C —QH O HC—O €~ R —
He—on R—48 —on —_uc oc x§ —
Hlc—oH H:CO0— R— [ —

The value of saponification is used to determine the amount of fatty acid in the sample of food.
The saponification process is the conversion of fatty acids into soaps with the help of aqueous alkali such
as NaOH. Soaps as are fatty acids of salts that consist of long carboxylic acid carbon chains. It is
important to the industrial user to know the amount of free fatty acids present. Since this determines in
large measure of the refining loss. The saponification number is the number of milligrams of potassium
required to neutralize the fatty acids resulting from the complete hydrolysis of 1g of fat.
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Material:-
1.Fat and oil
» Coconut oil

» Castor oil
» Teel oil
» Muster oil

2.Conical flask
3.100 ml Beaker
5.Volumetric flask
6.Weight balance
7. Burette
8.Pipette 10 ml
9.Distilled water

Method :-

¢ Chemical

= (.5 N alcoholic KoH solution
= 01 N Hcl solution
= Phenolphthalein indicator

- Procedure

A) Back Titration :

1. To the given solution of an oil add 25cm? of 0.5 N alcoholic KoH solution.

2. Reflux it on water bath using water condenser for about one and half hour.

3. Cool and dilato it to 100 cm® using distilled water in volumetric flask.

4. Take 25 cm? of this diluted solution and titrate it against 0.1 N Hcl taken in burette using
phenolphthalein as an indicator.

5. The end point is pink to colourless.

B) Blank titration :

1. Take 25cm?® of 0.5 N alcoholic KoH solution in 100 cm? volumetric flask.

2. Dilute it to 100cm?® with distilled water.

3. Titrate 20cm?® of diluted solution against 0.1 N Hcl solution taken in burette using phenolphthalein
indicator. The end point is pink to colourless.




Observations:-

A) Blank Titration :-

>

Observations Table

Burette reading in cm3 Constant burtte reading in
“Y” cm3
Readings 1 2 3
Final 32.8 33 33.2
Initial 0 0 0 33
Difference 32.8 33 33.2

B) Blank Titration :-

>

Coconut oil

Burette reading in cm3 Constant burtte reading in
“Y” ecm3
Readings 1 2 3
Final 4.9 5.1 53
Initial 0 0 0 5.1
Difference 4.9 5.1 5.3
Calculations :-
1) Coconut oil :-
The amount of KOH consumed for the hydrolysis of the given oil
=Blank reading - Black reading
=33-5.1
=279
1000 cm? of INHCL = 56 of KOH
1000cm® of 0.1 NHCL = 5.6 of KOH
Z' cm®of 0.1 NHCL = 56x279
— 00—

25 cm? of diluted solution =
100 ¢cm? of diluted solution =

Now 'w' g of an oil

2) Mustard oil :

= 0.15624 gm
0.15624 g of KOH
100 x 0.15624
25
= 0.62496 mg
= 0.62496 x 1000
235

= 249.98 Mg

Burette reading in cm3 Constant burtte reading in
“Y” cm3
Readings 1 2 3
Final 8 8.4 8.6
Initial 0 0 0 8.3
Difference 8 8.4 8.6
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Calculation :

The amount of KOH consumed for the hydrolysis of the given oil
= Blank reading - Black reading

=33-83

=24.7

1000cm?® of 0.1 NHCL = 56 of KOH

1000 cm? of INHCL 5.6 of KOH

'Z' cm?® of 0.1 NHCL 5.6 x24.7

L)
0.13832 gm
25 cm?® of diluted solution = 0.13832 of KOH
100 cm? of diluted solution 100 x 0.13832
25
0.55328 mg
Now 'w' g of an oil 0.55328 x 1000
| g of an oil 0.55328 x1000

25
221.312 Mg
3) Sesame Oil :

Burette reading in cm3 Constant burtte reading in
“Y” ecm3

Readings ) 3
Final : 7.4
Initial 0
Difference : 7.4
Calculation :
The amount of KOH consumed for the hydrolysis of the given oil
=Blank reading - Black reading
=33-7.2
=258
1000 cm? of INHCL = 56 of KOH
1000cm? of 0.1 NHCL = 5.6 of KOH
'Z' cm?® of 0.1 NHCL 5.6x25.8
000

= 0.14448 gm
25 cm? of diluted solution = (.14448 of KOH
100 cm? of diluted solution = 100 x 0.14448

5
0.57792 mg

Now 'w' g of an oil = 0.57792 x 1000
1 g of an oil 0.57792 x 1000
2.5

= 231.168 Mg
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4) Castor oil :

Burette reading in cm3 Constant burtte reading in
*Y” cm3
Readings 1 2 3
Final 12.4 12.7 13
Initial 0 0 0 12.7
Difference 12.7 12.7 13
Calculation :

The amount of KOH consumed for the hydrolysis of the given oil
=Blank reading - Black reading

=33 -12.7
=20.3
1000 cm?® of INHCL = 56 of KOH
1000cm?® of 0.1 NHCL = 5.6 of KOH
'Z' cm?® of 0.1 NHCL s 5.6x20.8
H66

- 0.11368 gm
25 cm? of diluted solution - 0.11368 of KOH
100 cm?® of diluted solution = 100 x 0.11368

25

= 0.45472 mg

Now 'w' g of an oil B 0.45472 x 1000
| g of an oil = 0.45472 x 1000
25
= 181.88 Mg
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Name of Oils

Sap value of Oils

Coconut Oil

249.98 Mg

Mustard Oil

221.312 Mg

Sesame Oil

231.168 Mg

Castor Oil

181.88 Mg




Conclusion

The saponification value is the amount of potassium hydroxide that is required to react with
the fatty acids produced as an effect of the hydrolysis of a gram of fat. This, thus, in food items is a direct
indication of the amount of fatty acids present. As fatty acids are not desirable in food, the saponification
value becomes a direct indication of the quality of the food.
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