
 

About The Book 

This book which is named as the biochemistry the fundamental of life is a 

wholesome approach to the topic of biochemistry. This book contain a brief 

details but written in a sufficient manner. So, the reader would be comfortable 

in reading whether one is a beginner in this topic or an expert reading for his 

research. It is all known that the topic biochemistry is very related to our daily 

life, and needed to understood and grasped by as many people as it could. So, 

this book is written in such a easy reading style that a novice can also learn topic 

like: what is life and its importance, the bio molecules its different form and 

functions. 

After reading the book  reader is surely going to increase the knowledge about 

the topic tremendously and it will help the reader in its study curriculum or 

thesis or research about the basic of biochemistry such as the living cell and its 

different types and structures, different type of chemical reactions in the body 

and the bonding involved in these reaction, one can also be a well read about 

the building blocks of life ,such as water , carbohydrates, amino acids and their 

different proteins, the multiples hormones released in the body . This book on 

biochemistry will give the reader a wider and clearer perspective on what is 

biochemistry and it components 

 

 

 

A
G

P
H

 B
o

o
k

s
 

Price: 445 INR

 

naac
Highlight

naac
Highlight



i 

Fundamental of 

Biochemistry 

 

by 

 

Dr. Dhananjay Shivajirao Patil 

Dr. Sudarshan Narayan Nagrale 

Dr. Kavita Khatana 

& 

Dr. Praveen Singh Gehlot 

 

 

2022  

AG 
 

PH 
Books 

 



ii 

Fundamental Of Biochemistry 

Dr. Dhananjay Shivajirao Patil, Dr. Sudarshan 

Narayan Nagrale, Dr. Kavita Khatana and Dr. 

Praveen Singh Gehlot 

 

© 2022 @ Authors 

All rights reserved. No part of this Publication may be 

reproduced or transmitted in any form or by any means, 

without permission of the author. Any person who does 

any unauthorised act in relation to this Publication may be 

liable to criminal prosecution and civil claims for damage. 

[The responsibility for the facts stated, conclusion reached, 

etc., is entirely that of the author. The publisher is not 

responsible for them, whatsoever.] 

 

ISBN – 978-93-95936-65-1 

Published by: 

AGPH Books (Academic Guru Publishing House) 

Bhopal, M.P. India 

Contact: +91-7089366889  



iii 

About Authors 
 

 

Dr. Dhananjay Shivajirao Patil has completed his M. Sc. 

In the subject of Zoology from Kavayitri Bahinabai 

Chaudhari North Maharashtra University, Jalgaon in 2010 

and awarded Ph.D. in faculty of Science and Technology 

from same University in December 2021. Currently he is 

working as the Assistant Professor in G. T. Patil Arts, 

Commerce and Science college, Nandurbar (Maharashtra). 

His areas of interest are Entomology, Biochemistry, 

Genetics, Cell and Molecular Biology. He has 8+ years of 

experience in Academics & Research. He has qualified SET 

exam in 2016 conducted by Savitribai Phule Pune 

University, Pune. He has published 10+ research papers in 

various international journals and international 

conferences. He has received “Gold medal” in 2008 by 

securing 1st rank in the TYBSc zoology from Kavayitri 

Bahinabai Chaudhari North Maharashtra University, 

Jalgaon. He is Ph.D. Research guide in the subject of 

zoology. He is working on minor research project under 

Vice chancellor Research motivation scheme in KBCNMU, 

Jalgaon. He has attended many national and international 

conferences in the field of Science. He has got 1 patent and 

4 patents are filed. 

Dr. Sudarshan Narayan Nagrale completed his Ph.D. in 

Pharmaceutical Sciences. He has over 10 years’ experience 



 

About The Book 

This book provides an overview of the human body as a living and dynamic 

creature. Discover what occurs when diseases disrupt the regular activities of 

the body and observe how the body tries to go back to a state of equilibrium 

and health. 

This book explores the basic structure of the human body and explains how it 

works to maintain a feeling of balance and a state of good health for the 

individual. In addition to this, it presents fundamental concepts in a manner 

that is not difficult to grasp. The book has an emphasis on anatomy and 

physiology and presents information that is both straightforward and 

condensed about these topics. It focuses on how the organs, tissues, and 

systems of the body work together to carry out processes including learning, 

managing blood pressure, learning how to respond to stress, or maintaining 

the temperature of the body. 

Anatomy is the study of the internal and exterior parts of the body as well as 

their physical interactions, while physiology is the study of how those 

structures work. Anatomy and physiology are two different branches of the 

same academic discipline. 

The axial and appendicular regions are the two primary sections that make up 

a human body. The head, neck, thorax, abdomen, & pelvis make up what is 

known as the axial portion of the body, while the upper and lower extremities 

make up what is known as the appendicular part. Shoulders, upper arms, 

forearms, wrists, & hands are all considered to be part of the upper extremities, 

while the hips, thighs, lower legs, ankles, & feet are all considered to be part of 

the lower extremities. 
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Pesticides and Its Impact on Public
Health and Environment

Nayka Jayshree Subhash* and Prem Kumar Gautam*

ABSTRACT

Pesticides are toxic chemicals that are released into the
environment to kill, prevent, control, repel or mitigate the
population of harmful pests in an agricultural, domestic, and
industrial setting. The production and use of pesticides have
increased tremendously in the present time, thus there is a
need to evaluate the effects of pesticides on public health
and the environment. The different literature on relevant
topics is collected and reviewed on their adverse effect on
the environment and health. They are any biological or
chemical agent that inhibits, weakens, kills, or deters insects.
Including rodents, fungi, insects, and some other unwanted
plants also known as weeds. It is specifically designed to
affect target organisms, but pesticides not only kill target
organisms in agriculture and the environment, but also
essential (nontarget) organisms that can be beneficial to
crops, it causes many changes in ecosystems and the
environment. Different criteria are used to describe

* Dept. of Botany, G. T. P. College, Nandurbar (M.S., India)

* Corresponding authors Email:jayshreenayak1994@gmail.com
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Community Dynamics 
-SameeraAhrar Amad 

ABSTRACT 

In any habitat many kinds of plants and animals live 

together and interact with or influence one another. The 

entire assemblage (gather) of living organisns forms a 

community. Organisms live in a surrounding which is non 

living and is called the environment. The living community 
in any area influences the non living environment and is 

itself controlled by the environment. 

Keywords: Ecology, Community, Succession, Climax, 
Ecological Niche 

INTRODUCTION 
Succession in general refers to the act of repeated 

following up of one by another in order of time at a given space. In ecology, succession means an orderly sequence or 

communities of plants (and animals) which occurs over a 
period of time at the same place. In general the environment changes due to the presence of the plants and their biological activities and this makes the environment less suitable to its 

and Research Department of Botany, G.T.P College, Nandurbar-425412( Email: ahmadsameera.2011@gmail.com 
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1. It is the orderly process of community change, thes 

are directional and therefore predictable. 

2 Community modifies the physical environment 

3 It culminates in the establishment of as stable an 

ecosystem as is biologically possible on the site in 

question. 

Causes 
Succession is series of complex processes, as many 

factors are responsible for it. Mostly, it is caused because of 

following three types 
Initial or initiating causes : The causes can be 

climatic and biotic. Erosion, deposits, wind, fire etc. 
caused by lightening or volcanic activity are climatic 
factors, and the latter includes the various activities 

of the organisms.Nudation is a process that produce 
the bare areas or destroy the existing population in 

(a) 

an area. 

(b) Ecesis or continuing causes: The processes such as 

migration, ecesis, aggregation, competition, reaction 
etc. which cause successive waves of populations as 

a result of changes, mostly in the edaphic features ot 

the area. 

(c) Stabilising causes : It is for the stabilization of the 
community. Clements viewed that climate of the area 
is the chief cause of stabilization, other factors are there but it is of secondary value. 

Types 
Some basic types of succession are as follows. 

Primary Succession 
The basic environments such as terrestrial, fresi marine environments, the primary succession starts i primitive substratum, where there was no prev sort of living matter. 

ater, 

the 
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The first group of organisms establishing there are known 

as the pioneers, primary community or primary colonizers. Secondary Succession 
This succession starts trom substrata with already existing living matter. A sudden change in climatic factors, 

the action of any external force, biotic intervention, fire etc. 
cause the existing community to disappear. Thus, area becomes devoid of living matter but its substratum is built up. Such successions are comparatively more rapid. Antogenic Succession 

In most of the cases, after succession began the Community itself as a result of its reactions with the environment and thus causing its own replacement by new communities. This course of succession is known as antogenic succession. 

Allogenic Succession 
In some cases the replacement of the existing community 1S caused largely by any other external condition and not by the existing organisms. Such a course is referred to as 

allogenic succession. 
On the basis of successive changes in nutritional and 

energy contents, succession are sometimes classified as 

Autotropic Succession 
It is characterized by early and continued dominance of 

autotropic organisms like green plants. There is gradual 
ncrease in the organic matter content which began in a 

predominantly inorganic environment suPported by energy 
tlow which is maintained indefinitely. 

Heterotrophs such as bacteria, actinomycetes, fungi and 

animals were dominant in the beginning. The origin is 

Heterotrophic Succession 



Recent Trends in Biological Sciences 
518 

s predominantly with organic enVironment and there is 
a progressive decline in the energy content. 

Evolution of Plant Communities 
The process is as follows: 

Nudation: It is a bare area without any form of life. The area may develop due to several causes such as land slide erosion, deposition or other catastrophic agency. 
The causes of nudation may be 

Topographic: Due to soil erosion by gravity water or wind the existing community may disappear other causes may be due to deposition of sand, landslide, volcanic activity and other factors. 

Climatic: Glaciers, dry period, hails and storm, frost, fire etc may also destroy the community. 
Biotic: Man is the most important factor responsible for destruction of forests, grasslands for industry, agriculture, housing etc. other factors are disease, epidemics due to fungi, viruses etc. which destroy the whole population. Invasion: This is the successful establishment of a species in a bare area. The species reaches this new site from any other area. 

This process is conpleted in following 3 stages. Migration dispersal : The seeds, spores or other propagules of the species reach the bare area. This process is known as migration done by air, water, wind etc. Ecesis establishment: Ecesis is the process of successru establishment of the species after reaching to the new arca and adjustment with the prevailing conditions. Ater migration seeds or propagules of plant germinate, seedling grow and adults start to reproduce. This is possible by SO and most of them disappear under the primitive hars sh 
conditions. Thus as a result of ecesis, the individuais of 
species become established in the area. 
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Agoregation: After ecesis, due to reproduction the individuals of the species increase in number and they come ase to each other. This is known as aggregation. 
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Competition and coaction : As a result of aggregation of large number of individuals of the species at the limited nlace, there develops competition i.e. interspecific and intraspecific mainly for space and nutrition.Coactions is the effect of individuals of a species on one another. 
Reaction : The most important stage in succession is reaction. In this the living organisms influences the 

environmental change due to the living organisms. This 
result in change in soil, water, light conditions, temperature 
etc. of the environment. The overall effect of reaction is that 
the environment become unsuitable for the existing 
community; and so the existing community changes and 
replaced by another community (seral community). 

Stabilisation (Climax) 

A stage in the process occurs and the final last 

community becomes more or less stabilized for a longer 

period of time and maintain itself in equillibrum with the 

climate of the area. This final community is not replaced and 

IS known as climax community and the stage as climax stage. 

Process of Succession 

Aerosere: The type appears on bare rock surtace is 

Xerosere. As the original substratum lacks water and organic 

dtter, and minerals in disintegrated 
unweathered state. 

Crustose lichens are the pioneers to colonise this primitive 

Substratum and through a series of successive seral stages 

e succession finally 
terminates 

into a forest which 

Constitutes the climax community. 

The various stages 
and there component plant species 

Of a lithosere appearing on a roCK. 



Recent Trends in Biological Sciences 520 

These are as follows: 

Crustose lichens stage: Ihe substratum is colonizod 

these pioneers which is very poor in moisture and Oro 

matter, subjected with extremes of temperature. The lich 

of this stage are species of Rizocarjom, Rinodina and Ieca 

by 
ic 

ora. 
Some acids are produced by these plants and it brinos a bout 

weathering of rocks. Lichens die and its organic matter oote 

mixed with the small particles of rocks. However this procese 
is very slow. These lichens are then replaced by foliose 

lichens. 
Foliose lichens stage: They appear on the substratum 

partially built up by the crustose lichens. This community 
includes species of Parmelia, Dermatocarpon etc. which have 

large leaf like thalli. They can absorb and retain more water 
and are able to accumulate dust part which help in the further 
build up of the substratum and thus humus becomes 
accumulated. The weathering of rocks and its mixing with 
humus results into the development of a fine thin soil layer 
on rock surface, and thus there is a change in the habitat. 

Moss Stage: The development of thin soil layer on rock 
surface, especially in the crevices, favours the growth of some 
such xerophytic mosses as species of Polytrichum, Tortula and 

Grimmia. When these mosses grow successfully they compete 
with the lichens. Due to their death and decay there is further 
addition of organic matter in the soil. The soil layer now 
increases in thickness. 

Herbs stage : Due to growth of mosses, more S accumulates and there are added more minerals to it aue 
leaching out from the overlying vegetation. This changed 
habitat favours the growth of some herbaceous weeds Wn 

hich 

are chiefly the annuals, followed by biennials and perennldi Due to their growth and there is much more 

accumulation of humus in soi together with furt the 
weathering of rock. Thus, habitat changes with decreasi xeric conditions. This stage is constituted by such shallo 
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turn are replaced by shrubs. Shrub Stage : Due to much accumulation of soil, the 

habitat becomes suitable for shrubs which start migrating in 

roote rasses as Aristida, Festuca, Poa, Solidago etc. which in 
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habitat 
the area. These are species of Rhus, Phytocarpus etc. which 

migrating in ershadow the herbaceous vegetation. The soil is further 

Ove 
carpus etc. which riched by this dense shrubby growth. These in turn are 

bby growth. These in turn are 
finally replaced by trees which make up the climax 

enriched 

community. 
Forest stage : Some xerophytic tree species invade the area. Further weathering of rocks and increasing humus content of the soil favour the arrival of more trees and vegetation finally becomes mesophytic. Thus there develops finally a forest community. 

Hydrosere or Hydrarch 

The various stages of hydrosere can be studied in ponds, 

pools or lakes. Hydrosere, originating in a pond, starts withh 

the colonization of some phytoplanktons which form the 
terminates into a forest 

pioneer 
community 

and tinaly terminates into a 

which is a 
climax 

comnmunity ty together with their chief 

Components of vegetation. 

Phytoplankton stuge: TI 

1. 

The 
various 

stages 
are as 

follows: 

: They constitute the pioneer 

me blue green alga e, green algae, 
eria etc are the first organisms to 

diatoms and bacteria 

diatoms rimitive 
iium of the pond. The soils 

Community. Some blu 

colonise 
the 

primitive. 

mediu 

are 

very 

much 

reduccd 
with a 

pi. 

5.00 they multiply 

tha subnes ytoplanktos and mixing of it 

duced with a P'value ot not more 

multiply nd grow tor some time 

reed stuge: As a sult of death and 
than 

ted submrged stu 

Ro Osit htfrom the surrounding land by 
2. ilt br wave ation of pond water, there 

rain waters and 

develops a 
solt 

muda 

"ti 

"lt. 

habitat 

Which 
temds 

to 
with 

the 

silt 

brouyht 
i, 

w ateft. to be a bit shallower and where 

decompOsitivn ofL, 

an at the bottomof pond. This new 

habitat 
which 

tends 

" 

."1, 
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light penetration may occur now easily bece suitable for the growth of rooted ubmerged hydrophytes like Elodea, Hydrilla, Potamogeton ele these plants bring about further build up of the substratum as a result of their death and decay. The water level also decreases making the pond more shallower. This new habitat now replaces these plants giving way to another type of plants which are of floating leaf type. 3. Rooted floating stage: The water depth is almost 2-5 feet. The habitat is colonise by rhizome of hydrophytes which are rooted and their large leaves floating on the water surface. These are species of Nelumbo, Nymphaea, Trapa, some free floating species are Azolla, Lemna, Wolffia, Salvinia etc. also become associated with the rooted plants, due to availability of salts and other minerals in abundance. The 

become 

shallow water is formed due to the decomposing organic matter formed due to death of these plants. The plant species which can float disappear þecause of less water from the area. 4. Reed Swamp Stage: In this stage the plants are rooteu and the green aerial part is free floating. Species o Scirpus, Typha, Sagittaria etc. are the chief plants o this stage. The dense vegetation with rhizon nes develops. The amphibious species was unable to 
grow now as the water level reduced. 5. Sedge Meadow stage: The area gets co rea gets olonize bysome Cyperaceae and Graminae, suc ls 

ae, such as un Cyperus, Carex, and Eleocharis because of continu uous 

he decrease in water level and changes the substratum. They form a hard coveringo hed 
Overing of vegeta in the centre of the pond as they have much Dra ar as 

nuch branched rhizomatous system. The mud is exposea tion there is much rapid loss of water i.e transpira 
ration 

hides 

xposed to air as 

rate is more and nutrients like ammonia, su 
phides 
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marshy 
become 

vegetations 
oxidised 

disappear 
to nitrates 

due 
and 

to 
sulphates. 

this and 
The 
the to this and the mesic conditions approaches. 

Woodland Stage : The soil becomes drier as the 

6. 

marshy vegetation vanish from the area. The area is occupied now by terrestrial plants like shrubs such as Salix and trees like Populus, Alnus. This is the time 
of humus accumulation and development of forest and the soil favours the arrival of new tree species 
in the area. 

7. Forest Stage: This is the climax community. The woodland community is rapidly invaded by several trees. In tropical climates with heavy rainfall, there develop tropical rain forest, in temperate regions a 
mixed forests develops of Acer, Ulnus and Quercus. Tropical deciduous forests and monsoon forests are seen in regions of moderate rainfall. Thus in hydrosere, stage 1 is the starting community; stage 7 the end community and stages 2-6 as the seral communities (seral stages). 

Climax Concept 
Monoclimax Climate is the important factor for the Stabilization of the climax community was expressed by F.E. lement. In monoclimax community a single type of Community is seen withina given region. The land surfaces 

Cupy the same type of plants. According the region the 
Climate will change and so the climax. If the climate of a 

gon is stable the climax community is stable indetinitely. 

His views were opposed by ecologists. According to 
Wles succession is a variable unit and equilibrium state is 

Ver reached; approaching a variable rather than a constant. 

e progressive and retrogressive changes in communities 

ect succession stated by Cooper. So according to him 

nax state is a stage where very less change takes place 

and it not the last changed state of succession. 



Recent Trends in Biological nces 524 

The most objectionable point and subject of contro. 

about the climax has been its intimate relationship wit 

of climate. In an area of uniform climate different tyrnoc 

climax communities are observed according to sail 

topography and other factors. 

Hult in Finland described as many as seven habitats types 

under sinmilar climatic conditions. 

Tansley 1935 too disagreed with Clements and put forth 

his concept that climax communities are infact are controlled 

by more than one factor and not solely by climate. 

In this theory like climatic climax concept of Clements 
became popularly known as monoclimax theory. 

Polyclimax theory: Tansley 1935 also opposed Clement 
as he believed that Climax is controlled by many factors and 

not only by one climatic factor. Clement also agreed that 

climax is controlled by many factors rather than only climate 
alone, but his thoughts about communities is very clear and 
he indicate that the communities will turn into climatic 
climax type. It may be sooner or later but it will take place. 

Ecological niche : The term niche was for the first time 
used by Grinnel (1971) to explain micro habitats. Ecological niche of an organism includes the physical space occuple by it, its functional role in the community i.e. trophic posin on and its position in environment gradients of temperau moisture, P", soil etc and the conditions of existence. The three aspects of ecological niche are gene designated as: 

0) The spatial or habitat niche (physical space oce i) The trophic niche (functional role i.e. troP 
hic 

Space occupied) 

position) and 
(ii) The multidimensional or hyper volun (position in the environmental gradients.) The concept of ecological niche is of much sig"place 

me niche 

in ecology in terms of differences among species at er 

nuch significance 
e place 
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one place. 

Spatial or Habitat Niche 

It is the physical space occupied by an individual. 

A good example of spatial niche is provided by the three 

Spec. 

Srass 

ecies of fungi colonizing the decaying Culms of a fodder 

FaSS Setaria glauca. T hese all fungi live in the same general 

habitat i.e in the decaying internodes and belong to the samne 

tropic level tropic level of decomposers and each of the three species is 

more frequent and extensive with higher intensity of fruiting 

on the upper 
internodes of the grass. 

Thus due to the differences in morphological and 

anatomical characteristics the upper and lower internodes 

appear to have two distinct micro habitats. So, one find the 

species very easily on the upper internodes. 

Trophic Niche 

It is concerned with the tropic position of an organism. 

The occurrence of weaver birds in vicinity of Lake Mweru, 

Africa is a good example of trophic niche. All of the three 

weaver birds differ in their choice for food, thus occupying 

different trophic niche. Of them two Placeus meloano 

Cephalous and P. collaris living in same nest but one is insect 

eater and the other feeds on seeds.Another example is of the 

WO bugs, namely Notonecta and Corixa live in the same 

tat i.e. pond, but occupy 
different trophic niches 

ecta is an active predator, whereas Corixa feeds largely 

on decaying vegetation. 

inhabita hypervolume was 
developed by G. E. 

Iultifactorial or Hypervolume Niche 

inh 
The conce of niche as an 

abstract n 
-

dimensional 

Hutchinsot of tol 
(1965) of Yale 

University.Suppose 
that the range 

of toleran 
ror temperature over 

which a particular species 
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can live and reproduce is measured and put 

same is done for another environmental raph the 
humidity and put on the second axis of the graph. Thes 
effects of two variables i.e temperature and humidity he 

are 

i.e. 
space that is enclosed will represent the niche of the speciee 

independent the space would be a two dimentional box However temperature and relative humidity aro independent in their biological effects. Tolerance to high temperature might under such conditions of interacting variable the niche would be and ellipse in shape instead of box. 

Suppose now that the tolerance to levels of a third variable i.e. available phosphorus was affected by interaction with both temperature and relative humidity. The niche would be a three dimensional, volumetric figure i.e. space enclosed is now a volume in three dimension if we have a fourth variable the space enclosed would be a hyper volume with four dimensions. 
Since there are large number n of other environmental factors both abiotic and biotic that affect the population the niche is n dimensional hyper volume. This is the fundamental niche of the species.lf the fundamental niches of two spece overlap then the two species are competing. SUMMARY 
All the communities which are stable and living 

same environment for a longer period of time is a riod of time is a climax 

onsible for it not only 

le and living in the 

community and every factor is responsible for 
the climate. Therefore there can be many climaxesa tic 

climaxes as factors governing the environment are different and also ut 
nt and also the ger 

factor is also responsible for the evolution of fiO table 
biotic potential of the environment. So a va 

lution of flora and 
of stable 

the communities may be expected in a climaticA 
may be expected in a clinmatic 

stability is largely controlled by soil physi 

onment. So a variety 
Zone, hose 

y soil physiography, nan, 
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anima. etc. (edaphic climax, physiographic climax, biotic 
climax etc. 
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