CHAPTER

The Cell - lts Structure
and Functions

There are a lame variety of organisms an this earth that are all distinct in their
form and structure. However. they all possess similarity in their basic structure
and funchions. Just as 3 building & made up of bricks, similarly the bodees’ of 3|
plamts and animals are made up of cells. From miicroscopic bacteria, or Amoeha,
io large organisms, like elephanis, whales or gigantic trees, all are made up of

calls!, the basic units of all organisma

Some cells exist as unicallutar organisms (single-celled individuals) while others
arg & part af multicellulsr organisms. Cortain basic functions, like nutrition
respiration .JI-:-'.'-'I' .-I:-.-:-'-_-F.-nu---.' and reproduction, are performed by the cells
in all organisms. These functions are essential For the survival of the organisms,
We. therefore. regard the cell a5 the basic structural 25 well 35 functional unit of

all Bving organisms

In this Chapter, we will study about the variety in the shaps, size. structure and
functions of tha oell of different organizms
L-4:)
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P | Discovery of the Cell

Cells zra the baslc structural unit’ of all living beings. They remained undiscoverad
for & komg time because the majority of the cells are too small 1o be s2en by the
urnaided eye.

It weas oniby afted the advent of optical iInstruments. inthe seventesnth century, that
the cell was discovered and its basic feptures wers studied

Robert Hooke was the first scientise
whao, in 1665, chserved thin slices
of cork (obiained from the bark of
g tree) through his self-designed
microscope. He observed that they
had honey:.comb fike stroctures
cansisting of little compartments
(in Latin, ‘cell means "a littke room’
It was later explained that thess
‘compartmenis’ wers sciuslly "desd
cells, bound by a ‘oell wail

> | The Cell

We now know that ning organiams are made vp of cells. The cefls have the same
basic strecture, but they ame diffement, with respect fo their number, shape and size,
In diffcrent Iving crganisms.

'ﬂ:ruulu—.ﬂlq'n'inu:l wkin cosmmiy af desd cells 'ﬂ:l.'-.lrr:h Mpﬂ.‘u!ﬂ.iuﬂ!l-:d.i:l.rqﬂ:m]
by pewer celin. Yo mew he mirprised 40 knose thut o pereon may ose about Sowr iclegrami of skim
ﬁ'_TF.

® Variation in Cell Number, Shape and 5ize in Living Organisms

& Call Murmibs
An Amoeba and an earthworm are of diferent sires. This diffessnce, in the size
of tha crganiam, is due to the number of celis present in them. Whils dmoeha
i5 & iving arganism consisting of a single cell an earihworm has millions of
celly Hence, on the basii of their ‘number of celly), fiving organisms can be

dassified into two categories unicellular and multicelialar.
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ihq:uui cells differ not ondy in different organisms but also in different

organs of the same onganism. They may be oval. spherical, cuboidal, fikre-
like or polygonal. These differences in shapes are duee to their location

and function in the tissue. For instance, a nerve cell has to transmit nerve
impulses to argans located in different parts of the body. Hence, they

possess a long fibre-like structure.
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Variety in the snage of Calls

Calls wary considerably in their size. The smallest cell PPLO (Fleuro
pneumonia-like organism), also called mycoplasma, is about 0.1 micron
[denoted as ") in diameter {1 = 10 *m}. The ostrich egg, considered to
be the largest cell, is (nearly) 170 mm in diameter,
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The hen's egg also represents a single celk it is big enowgh to be ssen with
the unaided eye.

i F = 11]
wo o

Take a hen's egpr. Gently break its shell and | —_wa
transfer the contents to a flat plate. You =
will shserve two clear portions. The contral | e
vellow mass is the yolk. It is surrounded by
a transparent white jelly-like fluid, called Custer et
reserve food material m the cytoplasm.

Hen's egg s a single cdl. Its different parts
have been lshelled in the disgram piven here.  Cross-section of s vy i3z

The (approximate) sizes, of some of the plant and animal cells, are given in

Table 1.
L Table 1
| cell | | size
L | Amoeba 1000 g
1 Hen's egg 60 mm
3. | Ostrich egg | 170 mm
4 Green sbgs, Charg [ 10 cm

The (approximate) sizes, of soma cell of human body, are glven in Table 2.

- Vbl 3

| The cell of the human body  Size

| L. | Red blood cell | 9 pm

| 2 Liver cell | 20 uym

'3 | Humanowum |_Ii'l T uf-'lﬂﬂpn
| 4. | Nerve cel ' Tm

{Note: 1 ym = 10* metres = 10" millimetres)

The life apan of @ rod blood coll is sl 130 days
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I. To observe snimal cells make 3 lemporary mount of check cells.

+ Take s clean toothpick

» Scratch it gently on the inner side of your cheek.

+ Some frothy material sppears on the toothpick.

+ Rub it in the cenire of a dean glass slide.

+ Put 2 drop of methylene blue.

» Let it stain for » minute.  onesxeem
» Put 2 cover dip and ohserve 8 under the microscope.

You will observe polvgonsl, isolated cells, or cells in clusters. Observe the darkly
stained nucheus in each cell.

Ceil
memorang
— Cytopiasm

Follow the mstractions given below to make a dide of onion peel. (Onion peed s
the thin membrane like layer present around leshy scale leaves of anon. |
o Pul adrop of water on a glass shide.
o Place a small piece of peatly cul
onion peel on B e
+ Pul a drop, or two, of saffranin. AN . TRt Cytopiasm
» Stain for a2 minute. ::"I.]#!I'.......l X ".- 1
« Put & cover dip and obscrve ft under  Omion pael mowing 2 cens
the microscope.

You will see that the cells here are arranged in rows, Observe thetr boundaries. There
is a dark structure in the centre of each cell. It is the nucleus.

To see different types of cells present in bood |77 0
request your teacher to prepare a dide ofbuman |~ 1 My )
blood. (You may slwo use a permanent shide of | w ]

blood 1o study various types of blood cells) | . iy
You can observe red blood cells having their | *'® - ke et
characteristic red colour and their disc shape. [+ ' wf Sl
You can alwo observe a fow Amochs-like white " Vil
bload cells, present betwoen the red blood cdls, Microscopic viaw of blooa cens
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m Parts of a Cell

A cell consists of a living protoplasm
surrounded by a cell membrane. The
protoplasm consists of the cytoplasm and
the nucleus.

Cytoplasm contains a number of structures,
which are called cell organelles. Organelles
are. therefore, structures present within a cell

that help it to perform its relevant functions. Hrehors wis
Let us learn more about the different parts of a cell

tymecal ol

Call Mambrans

All living cells are bound by @ membrane called the plasma membrane, or

the cell membrane. It surrounds its inner gel-like materia! clled protoplasm.
The plasma membrane controls the entry and exit of substances as per the

requirements of the cell.

The cells of plants, fungi and bacteria have an additional outer covering
called the cell wall.

The cell wall is an important covering in plant cells it provides rigidity and
protection to the cell against variations in the environment. It also gives 2
definite shape, size and support to the cell

Cytoplasm

The portion of the protoplasm, lying inner to the cell membrane but
outside the nuclear membrane, s called cytoplasm [kytos (hollow), plasma
{liquid)l. It acts as a ‘ground substance’ for all call activities. It is made up
of carbohydrates, proteins. fats, minerals and vitamins, along with a large
proportion of water. All these components work together to provide a
unigue living nature to the protoplasm.

Mucteus

It is the most important part of the cell. it generally lies in the centre of
the cell, however, in some cases, It may also occupy peripheral positions. it
controls all the activities of the cell

The nucleus is a dense structure bound by 2 nuclear membrane. The
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protoplasm of the nucleus
is called nucleoplasm. it
has a thread-like netwaork
called chromatin, When the

Vo You Know o

The mumber of chromesomes in a cell differs
{en ditferest ofganiams. Soms atg thown bolow.

czll is ready to divide, this Thrganisms Chromesome msmber
chromatin condenses to form T - ' '
thicker, thread-like structures, Deg ™
called chremosomes. These F',m B
chramasomed are the structures 7 0
responsible for the characters Whest o)

[genes) inherited by one

generation from the eardier generations
Many small living structures are present in the cell. Thase are equivalent
to the organs of the body. Hence, they are named a5 ‘cell organalles”.

Cell Organelles

The main coll organelles ane

Plastids : These are large cell organelles, characteristic of plant czlis.
These may contaln pigments that provide colour to the cell. The
green-coloured plastids are called chloroplasts. They manufacture
food for green plants by the process of photosynthesis. The plastids,
associsted with the different coloured parts of the plants [like fruits,
wvegetables and fowers) are called chromoplasts. They are responsible
for imparting colour (other than green) to the different parts of the
plant. Plants also contain some colourless plastids called lewcoplasts:

these provide space to store starch, proteins, ofls. etc.

Mitochondria: These sre rod-shaped or spherical structures. They are
present in large numbers in cefls engaged in different physiological
activities. They are responsible for cellular respiration and for generation
of energy for differant activities of life. Hence, they are afso clied the

powerhouse of the cell

Endoplasmic Reticulum (ERE it is 3 network of membranes. it provides
channels for transport of materials in 2 cell ER is of two types:

Rough ER : This type of ER has a rough appearance as it & studded with
ribosomes. It plays a vital role in synthesis of proteine

Smooth ER: This type of ER does not have ribosomes attached to it; it
therafore, has a smooth appearance, It helps in the synthesis of fats,

Golgi Complex : They are sac-like structures stacked one above the
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other. They are imvolved i the processing and packaging of materials
produced by the cell,

Vacuole: It appears as an empty space in the cytoplasm., It is generally
large in plant cells It stores excess of water and waste products. In
Amoeha, food materials are held in its food vacuoles for digestion.

Ribosomes: These are timy granubs present in the cyptoplasan amd on
the rough ERL They halp in protein synthesis.

Cilia and flagella: Some cells have these small extenzions on their cell
membrane, They help in locomotion and collection of food. Unicellulsr
organisms, like Peramoecium, have numerous cilia while Euglena has
& single flagelluem.

Al these cell organsfles work together to perform different functions of
the call.

» | Levels of Organisation in an Organism

In unicellular arganisms, like Amocba, a single cell performs all the necessary
functions. It captures and digests food, respires, excretes, grows and reproduces.

Multiceliular organisma have cells that are specialised to perform specific functions.
& group of czlls, performing 2 specialised function, forms a tissue [for example,
rervous tissuel A growp of tissues, performing a specific function, forms an organ
ifor example, kidney). A number of such organs work together to form sn organ
system (for example, digestive sysiem)

m
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Do v Know

The following orgen systems work in the humas body.
(i} Digestive [ii) Respiraiory (i) Corcalaory  {iv) Exoretory  (v) Sheleial
fri] Ml lar [vii} Merwnm [viiil Reproductive  (ix) Endocrine () ngegumentary

All the cefls have some common features. However, they can appear differant in
different parts of the organism. For example, the blood and liver cells (in animals),
the root or leave cells {in plants) have different appearances.

The plant and animal cells, however, have some major differences between them.
Let us now, compare the features of the plant and animal cells.

» | Comparison Between Plant and Animal Cells

Although all iving cells hawe certain common features, detsiled studies reveal some
major differences between plant and animal cells

Plant cells generally have a definite shape due to a rigid cell wall around them. In
comparson, animal cells have a cell membrane as their outer cower. This provides
flexibility to animal cells: hence they can show a large variation in their shapes.
Moreover, plant cells have plastids; these are absent in animal cells. Plant cells
generally have large vacuoles; animal cells, on the ather hand, either lack vacuokes,
or have very small vacuoles.




The main points of difference, between a plant cell and an animal cell, have been
summarised in the table given below.

Difference between a Plant and an Animal Cell

Shape Fined | Irregular/Not fixed

Cell Wall Present Absent

Plastids I Presant | Absent

Vacuoles One large vacuole s Vacuoles are sither
present absent, or are present

. | enly as small vacucles.

[Mote: Cedl organslies, other than the ones shown in the diagrams on the previous page. are also
present in the cells. Howeves they will be discussed in highes classes.

cedl basic structural and functional unit of ie.

cell membrane & thin membrans that surrounds the protoplasm of every o=l

cell organelles a specialised sub-unit, within a cell, that has 2 specific function.

chromasomes thread-ike structures found in the nudeus; responsible for the
inharitarce of characters

cytoplasm portion of protoplasm;, lying between the cell membrane and
the nuclear membrane.

cllta and flagefla extensions on the cefl membrane. these help in locomotion

#nd procurement of food in organisma like Amosba snd
Poromoedinm.

natwork of membranes which provides channels for transport
of matenals n the cell and hefps in synthesis of proteins.

unit of inherntance which gets transferred from one generation
to the next.

wc-bke structures; thess help in processing and packaging of
materials produced by the cell.

rod-shaped structures inside a cefl; these help in ceflular
respiration and production of energy.

a specialised structure in the cefls, bound by the nuciear
membrane: responsible for controlbng 2l cellular activities.
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cell organedies found in plant celfs. These may contain pigments
which help in photosynthesis and are respansible for imparting
cobour to fruits, vegetabler and flowers.

plastids
prutoplasm geHike iving matter present insade the cell mermnbyane.

tiny granular structures found in the cytoplasm and on the
endoplasmic reticuberm; thay help in protein synthesis.

ribosomes
tssue group of cells performing a specialised funciion,
vacuole

sac-like membrane bound structures in cells; used for storing
; "

bl

Cell is the basic structural and functional wnit of ail fiving onganisms.

Living organisms show varation in thew cefl number, shape and size.

Unicellular organisms, Hke Amoeba, are made up of a single call, multicellular-
organams like 3 mango tree or a8 pamol, are made up of many cells, Cell sizes may
vary from {nearly} 0.1 micron (Mycoplasma) to 170 mm (Ostrich egg) in diameter.
A celi consists of living matter, called protoplasm, sumounded by a cell membrane.
Plants, fungi and bactenia have an additional cover, known as the cafl wall, outside
their cell membrans,

Frotoplasm consists of cytoplasm and 3 nudeus.

The nucieus controls all the activities of the cell The cytoplasm contains many cell
ofganslles; these perform various functions in a cell

Some of the call organafies, and their functions, ane as follows:

Miitochondria are responsible for respiration: green coloured plastids, or chioroplasts
are the site of photosynithesis; golg comiplex procasses materialy produced by the
cedl; vacuoles store excess water and waste; ribosomes help in protein synthesis,
and cilia and flagella help in locomotion.

A tissue is a8 group of calls performing a specialisad function.

An organ is formed by a group of tissues that perform a specialised function.
When a number of organs work together, they form an organ system (for
example, digestive system).

Plant and amimal cells show some major differences. Plant cells possess a cell
wiall and plastids: these are not found in an ammal cell. Also, plant calls contain
large vacuckas; the vacuoles are aither absent in animal cells, or if present, have
a small size only.



Somathing To Know

A. Fill in the blanks.
All living orgunisms are made ap of

2, The provides rigidity and protection to the plant cell.
3. All cellular activities are controlled by the
4, The is known as the powerhouse of the cell.
5. is 4 groap of cells performing a specific functon.
6 Itwas who observed cells for the fire time.
B. Match the following.
l. Golgi Complex (a) penes
1. Ribosomes (b} cork
3. Chromosomes (c) chloroplasts
4. Dead cells {d] packaging centre
5. Photosynthesis {2) protein synthesis

C. Tick (/) the correct option.
1. The cell organele, which acts as a storage bag for 2 cell. is known as the—

|| chalaroplas  chromoplas
|| mitochondria | vacuole
2, Hen's cpg b—
|| & cell organelle || o tissue
| |a single cdl | an organ
3. The nudcus is scparated from the oytoplasm by the—
| cell membrane " protoplasm
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4. Which of the following will not be found in an egg cell, human liver cell and

an Amoeba?
|| mitochondria [ cell wall

5. Which of the fallowing represents the correct sequence?
ij:i:ll.ll—rrzﬁ—rmgm—luumﬂ'm

|| organ —» tissue — organ system — cell

| eel —+ organ —» tissue —» nrgan system

|| el -» tissue —» organ —» organ sysiem

6. Which, amongst the following pairs, can be found only in a plant el but not

in an amnimmal cell?
|| coll wall and plastids || plastids and cilia
|| cell wall and cell membrane || plastids and mitochondria

D. Answer the following questions in brief.
1. List the (main) factors that determine the shape of a cdll.

1. Distinguish between unicdlular and multicdlular organisma. Give two examplis
of each.

1, Give reasons for the following:
(a) The cell is called the structural and functional unit of hife
(b) Plant cells are more rigid than the animal cells.

4. Which cell organelle is known as the 'Powerhouse of the cell® Why is it so
called?

5. Name the cell organelles responsible for imparting colour to the leaves and
fruits of a plant.

6.  'What are cilia and flagdla? Write one similarity and one dissimilarity between
the two of them.



If onion peel cells and cheek cells are observed through a microscope, state the
two magor differences that the observer is likely to find.

Classify the following imto cells, tissue ond organ,
skin, fat cell RBC. blood, ear. musde

E. Answer the following questions.

L

“All cells in #n organism do not have the same shape

Justify the above statement by drawing st least three different cell types found
in human beings.

Where, and how, #re chromosomes formed? State their significance.

with the help of well labelled diagrams, highlight three differences between a
plant cell and an animal cell

Write the functions performed by the following cell organelles.
(a} Endoplasmic Reticulum

(b} Golgi Complex

(c) Nucleas

(d} Chromoplasts

(e) Vacuoles

(1) Mitochondria

The cell membrane is & very important component of 3 cell How is damage o
the call membrane likely 1o mmpact the functions of the cdl?

Define the term ‘cell’, for plants/animals. Name the different arganelles that
make a cell. Explain why none of these is called the structural and functional

it of lfe.
G



Value Bassd Quaition

The biclogy teacher started her lesson on the strocture and functions of the animal/
plant cells by talking about a cricket team. She told her students that a team wins its
matches only when all its members “work as 8 team’ and do their assigned roles in an
efficlent. sincere and responsible way. She then weat on to say that the animal/plant
cells also work properly as their different parts work as a ‘team’ and do their
funtions. She advised ber students to imbibe the ‘team spirit’ and do their specific
functions as responsible members of any 'team’ they may be a part of,

L. Name two of the valees that the teacher spoke of in her dass.

2. Have & group discussion in which studenis saggest how, "working as 4 team’ can
improve the ‘overall working of a home or & schoal.

3. Have a play in the cass in which a2 group of students give themselves names
corresponding to the different cell arganelles of a plant/animal cell Each name’
has o then explain ber/his cole in the working of the odl

I.  Hydrills is an aguastic plant that can be
seen in lakes and ponds. 1t has small, thin
leaves. Take a Hydrilla leaf and place it on
a glass dide. Observe it onder & micro-
scope. Note your observations.

1 Divide the dass into four groups of

then present the report to the whole class.

{2} When were cdls discovered? Were they discovered before or after the imvention
of the compound microscope?

(b} Does the sire and number of cells depend upon the size of the organism?

{c) List the functions of cell organdles and also mention the organ/organ syslem,
that the organelle is similar to, in the human body

{d) List the advantsses of having & cell wall as the outermost boandary in cells
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3. Complete the crossword purzle given below.

Wi e —
3. storage structures of a cell.

regulales the entry and exit of
materials m and out of the ol

7. impart colowr o flowers and
fruits.

fi. provides shape and rigidity to
a plant cdl

10. powerhouse of the cell

e

m

ihawn L

- belp Paramoecium in locomotion.

structure that helps in protein
symthesis.

. help plant cells in converting

solar enorgy into usable form.
control centre of the cell

. responsible for transferring traits

from one generation to next.



We see a large number of plants and animals around vs. Besides these, there
are 3 large number of small organisms which cannot be seen with our unaided
aye. However, they can be sasily observed through the microscope. These living
arganims, that are invisible 1o the naked eye but ane vizsible under the microscope,
are called microonganisms; their study is known a= microbiclogy. Microorganisms
include wiruses and single-celled organisms like bacteria, yeast, protozoans and
algae. Each of these groups of microorganisms includes some harmiful organisms
{foes) and some useful organisms (friends),

Sty Foromosoiurs Eugspac Amoabo Spirogyre
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The discovery of microorganisms was possible due to the invention of the
micrascope. Anton von Leeuwenhoek was the first person to establish the existence
of bacteria. Mow, with the help of modern microscopes and other new technigues,
we have come 1o know a lot more about micreomganisms

» | Types of Microorganisms

Microorganisms are the oldest forms of life on earth. Certain varieties of
microorganisms have existed for milllons of years. They affect us in many ways.

On the basls of thelr cell structure, microorgandisms can be divided into four groups
These groups are: bacteria, fungl, protozoa and (some) algae

some of these organisms have been shown in the following pictures.

'I‘rpnn'lﬁn'ﬁ-rpﬁm

» | Viruses are Unique

Viruses are unigue; they can exhibit the characteristics of both living organisms
and non-living things. When they are floating in air, or are settled on a door
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knob, they are non-living like, say, salt and sugar. In fact. they can be crystallised
and stored in jars for years. However, when they come in contact with a suitable
plant, animal or bacteria, they show the characteristics of living organisms. They
infect the cefl and quickly multiply inside it. Viruses are, therefore, regarded as
being on the borderline between living and nan-living entities

Wirses of differsnt thapes

» | Where do Microorganisms Live?

Microorganisms are found in almost all kinds of environment: in ice-cold water, in hot
springs. in dry, marshy or saline areas. Some of them need cxygen for their growth
while others do not. They are found in soil, on the ocean floor, high in the atmosphere
and deep inside rocks within the earth's crust. Microorganisms are also found in the
human boedy and in the bodies of other plants and animals. Our mouth, throat, nose
and the alimentary canal are all inhabited by a large number of microorganisms. Thus,
microorganisms are found everywhere.

Eﬂmn#:iﬁnmmnm‘mihtll hl.'ltldﬂ.plﬂ:l themselves 5o that they can servive,
mnd even thrive, in condstions that are normally faal 10 most life forma.

+ Hyperthermophiles are organisms that can thrive oren i temperature bebween BU"C- 122°C,
mach as those found in edrothermal systema,

«  Hypoliths bive inside rocks i cold deseris.
Cryophkiles griw betior & lanperatiures of 1570 or lower; commmon i cold salls snd palar ice.

mﬁuﬂm



» | Role of Microorganisms in Our Life

Microonganisms play an mportant role inour e rens:
lives as well as in the overall environment. 100 ts 19060 bacterafem’ 40,900 $2 100,000
They help in the decomposition process i
and in maintaining the biogeochemical
cyches (like the carbon and nitrogen cycles).
They are useful and benehcial for mankind
in many ways. Howewer, some of them are
harmful as they spoil our food and cause
disaases

B Microbial Population in the
Human Body

Under normal conditions, our
bodies house a large population of
microofganisms; they are, howewver,
kept in balance and are usually

harmless. Thase microorganisms are
important for our body; they form an
essential system that helps our body.

» | Microorganisms as Our Friends
Microorganisms are friendly to us in many ways.
B Uses in Food

® Lurgd and cnease [ormationr

Lactobacillus is a bacterium that helps in the formation of curd. At favourable
temperatures, it multiphies in milk and converts it into curd. Some bacteria
and fungi are also involved in the making of cheese.

® Farmantation process in bakory

Fungi, like yeast, reproduce rapidly and produce carbon dioxdde. This gas,
when trapped in dough, or batter (used for idlies, dosar), causes it to increase
in volume and makes it fluffy and soft. This is known as fermentation.
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® Alcoholic beverages

Many microorganisms are used in the manufacture of alcohol, wine and
acetic acid. Fungl, like yeast, convert natural sugars, present in cersals and
fruits, into alcohol; this alcohol is then used to make alcoholic beverages.
Acetic acid, commonly known as winegar; 5 also produced by a similar

PrOCERE.

Take five beakers and label them as A, B, C, D and E. You may label them with a
marker pen. Pat 200 ml of milk in each of the five beakers. Heat the milk in the
first four beakers to the lemperatures mentioned in the table given below Add a
teaspoonful of curd in esch beaker and cover cach beaker with an inverted petridish.
Put the beakers in separate candboard boxes, or insulated containers. You may wrap
each beaker in a thick towel to help maintan their respective temperatures. Put the
fifth beaker in the refrigerator, sgain after mixing a teaspoonful of curd in it. Leave the
beakers undisturbed for 3-4 hours. Record your observations in the given table.

| | e
A 2rC
B L 1
C (i
D 1
Ef‘.‘“’“’“‘;“ 5-8C

M is for this reason that we store perishable materials in the refrigerator.

Milk tastes sweetish becanse of the presence of 2 sugar called lactose. Lactsbacilius
converts this lactose (of the milk) into lactic acid in curd. The longer you lewve curd
at room temperature, the more sour i tastes; this i because of increased growth of
bacteria and the resulting production of more lactic acid.

B Sewage Treatment

Some bacteria are used in the biological treatment of sewage and industrial
waste, called effluent. This process is known as blioaugmentation.
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Imiportance in Human Haalth

Many microorganisms, present in the alimentary canal of some animals
ilike cows), help in digestion and absorption of food. The bacteria,
present in our large intestine, help in bowel movement.
Microorgantsms are also used in production of antibiotics. Antiblotics
are chemicals that inhibit the growth of {other) harmful microorganisms
by affecting their life processes. For example, penicillin i an antibiotic
obtained from a fungus, Penicillium notatum, Streptomycin, tetracycline
and erythromycin are some antibiotics obtained from fungi and
bacteria.

Antibiotics are extremely effective in treatment of varicus microbial
infections/diseases, like, tuberculosis, cholera, etc. However, antibiotics
should be taken only on the advice of a qualihed doctor and that too
only in the prescribed dosage and for the prescribed duration. Not
completing the prescribed course may make them ineffective when
used in future. If they are taken when not really required, they may kill
some of the useful bacteria in the body.

When microorganisms, like bacteria or viruses, enter our body, they are
recognised by special kind of blood cells. These cells get stimulated
to produce antibodies. Antibodies identify and destroy such disease
causing organisms.

During this process the body ‘remembers’ the type of microorganisms; if
the same microorganism enters the body 2gain, it gets recognised and
destroyed much faster. This is called immunity. Immunity is, therefore,
the natural ability of an organism to have an inbuilt mechanism to resist,
and destroy, the infection that some microorganism may cause.

Immunity through Vaccination

Vaccination is an important way to build immunity. A vaccine produces
immunity to & disease by stimulating the production of antibodies.
Vaccines are suspensions of killed, or weakened microorganisms (or
products, or derivatives, of such microorganisms). The most common
method of administering vaccines is by inoculation; however, some

vaccines are given orally also.
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Edward Jesner was an English doctor whn piomesred the vaccination
process. Temner's discovery in 1784 - inoculation with cowpox gove
Ity o analloor - was an Enmenes medic] beeakihrough and
has saved countles livew Smallpoy has now been evadicuted |roem
the weearbd

i et vk L . "
Microorganisms 0 Agriculture

Some bacteria, and blue-green algae (cyanobacteria), are able to 'fix’
{for use by plants) atmospheric nitrogen into usable forms of salts of nitrogen.
They are called biological nitrogen fixers. Rhizobium lives in symbiatic
association in the root nodules of leguminous plants and enriches the soil
with nitrogen compounds. Some cyanobacteria do the same in rice fields
and in association with the roots of Cyoas plant.

Probiotics (dictary supplements af live hacieria or yeasis] can help prevent, and treat discases
through o number of mechanisme. One way in by Interacting directly with the dissaas-casing
missrwbes making i hasde s thes w s diss. An saaapls ol te is e jogetiog il
probdotic bacteria to prevent, or o treal, disrrhoes. Theoe organisns help reinforce the natural
hlﬂuiﬂhlﬁﬂ'thﬂuiﬂjuuﬂnliningﬂlhdjlsu- I::.cl-.:l.’unq"lh.u.,pmn&.: additinmal
pretection againe pathogenic organisma that can comse iiarrboea.

Usza 10 energv/Fueld Production
-

Many microorganisms produce ethanal by fermentation of sugars and

produce methane in the biogas reactors. Both ethanol and methane are
used as fuel for production of energy.

When a plant or animal dies, it leaves behind nutrients and energy in the
organic material that formed its body structure. Decomposers eventually
convert all such organic matter into carbon dioxide and nutrients. Thess
nutrients (like nitrogen, phosphorous, magnesium, etc) become 2 part of
the soil. This process eventually replenishes nutrents back to the ecosystem,
thereby, allowing the plants to grow.

Bacteria and fungi are some of the common decomposers.

&



» | Microorganisms — The Foes

Some microorganisms are harmful in different ways. They cause diseases in
human beings, plants and animals. Such disease causing organisms are known

a5 pathagens. Some microorganisms also cavse spoilage of food. Some grow on
leather and clothes and have an adverse affect on their quality.

Bacteria also grow on food particles that may get lodged in between our testh.
Acids produced by these bacteria, corrode the tooth enameal and cause cavities.
Many microorganisms grow in water bodies and decrease their oxygen level, This
is harmful to the other organisms living in these water bodies.

® Microorganisms causing diseases in Humans

During our lifetime, we come in contact with many microorganisms, Some
of these microorganiams leave undesirable effects on our body. They invade
our body and multiply inside it. They release some harmful materizals, called
toxins, in our body. These toxins adversely affect our body and can make us
suffer from diseases.

Diseases, which can spread from an
infected person to a healthy person,
zre called communicable diseases.
Communicable diseases spread
from one person to another through
air, water, food, physical contact or
insects. In diseases. like tuberculosis
and pneumonia, when a patient
sneezes or coughs, small droplets
carrying germs, are released in the
air. These germs, if inhaled, can infect
a healthy person. The consumption
of comtaminated food can result in diseases like cholera, typhold or hepatitis.
Different types of insects can also spread various diseases. For example. malaria s
spread by the female Anopheles mosquito, dengue by Aedes mosquito and plague
by rat flea. Diseases, like common cold and conjunctivitis, can spread through
direct. or indirect, contact with a patient,

@
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Given below & iInformation about some common human diseases and the way
they get transmitted,

infectious Diseases Caused by Microorganisms

Microorganisms Diseases Caused

Bacteria Tuberculesis, diphtheria, cholera, tetanus, typhoid
Viruses Common cold, influenza, mumps, polio, chickenpox, AIDS
Fungi Ringworm, athlete’s foot

Protozoans Malaria, amoebic dysentery, sleeping sickness

Modes of Transmission of Pathogens

Modes of Transmission Related Diseases

Alr {actions like sneezing, coughing) Tuberculosis, common cold, influenza,
swine flu

Water (using contaminated water) Typhold, amoebic dysentery, cholera

Sodl {conzuming food items that are Tetanus
not washed/cleaned propedy; wounds)

Animals (direct contact (e.g. being Rabies, malaria
bitten by a rabid dog); through vectors
that spread disease)

Coughing and oneezing




B Prevention of Diseases
Various ways that can help in preventing diseases are given in the following table.

Vacrination | Tuberculosis, polio, mumps, tetanus
Using mosguito nets and mosquito |~ Malaria, dengue
repellents, controliing mosquito
' population
Proper disposal of waste and using | Cholers
disinfected water

| Maintaining good personal hygiene | Ringworm and athlete's foot

® Microorganisms Causing Diseases in Animals

Microorganisms also cause diseases in animals. You must have heard about rables
(3 disease that affects animals like dogs), and foot and mouth disease (that affects
cattle). Such diseases may affect domestic animals. Pets and human beings may
also get infected  they come in contact with the infected animals.

The following table tells us about some diseases caused by the microonganisms
in animals.

Name of the disease g0 aarsms tRALCISE | ity infected
Anthrax | Bacteria Catsle
Foot and mouth Virus Cattie
| disease
| Rabies Virus Dogs. monkeys
Tuberculosis _ | Sk Catie, pouitry
i e Gattle, poultzy
Aspergillosis Fungi Poultry
| Canine distemper Virus -ﬂﬂﬂl




® Microorganisms Causing Diseases in Plants

You must have observed some plants with wrinkled leaves. or plants and trees
having an abnomal branching pattern or having abnommal fruits. These plants
may have been affected by a pathogen. Most plant diseases are taused by
fungl, bacteria and viruses. These microorganisms may reduce crop yield and,
at times, cause total destruction of the crops. The Irish Famine in 1740-41 was
caused because of complete destruction of the potato crop due to the disease,
'late blight| caused by a fungus=.

The foliowing table gives information about some common plant diseases that
are caused by different microorganisms.

| Wirus Tobacco mosaic virus
{appearance of uneven spots and discolouration on the
leaves)
Bacteria Citrus canker

(lesions on leaves, stems and fruit, with raised brown
| water soaked margins)

'“Fungus Rust of whaat
(diseased plants show rust-coloured orange patches on
the infected plant parts)

Fungus Smut of rice
[smut balls in grains that become greenish black: then
= | burst and infect other grains)
| Fungus Red rot of sugarcane

(the infected stems have a dull red colour interrupted
by occasional whitish patches across the stalk, andior
elongated red lesions on the midribs of leaves)




® Food Poisoning

Food poisoning. as the name suggests, is a disease that results from the

consumption of contaminated food. Symptoms of food poisoning are vomitting,
nausea, severe pain in the abdominal region, diarrhoea and dehydration. it may
also cause weakness, fatigue and damage to the nervous system.

These symptoms asise due to the presence of bacteria. or other microbes, in
food. They may also be due to ingestion of toxine contained in food (including
those produced by bacteria). Some bacteria, like Clostridium and Staphylococcl
and Fungi, like Aspergillus, cause food poisoning.

Food must be properly prepared and stored to prevent food poisoning. Food
poisoning can occur when food is left unrefrigerated for long periods of time,
This often happens at picnics and large parties. Sometimes, mishandling also
causes food poisoning. Persons. who handle or prepare food., should wash their
hands to prevent contamination of food,

B Food Preservation

Food preservation is the process of treating and handling focd so as to stop, or
greatly stlow down, spoilage (loss of quality. edibility or nutritive value) caused,
or accelerated, by microorganisms.

Preservation usually involves preventing the growth of bacteria, fungi and other
microorganisms, as well as retarding the oxidation of fats which cause rancidity.
(Rancidity means having disagresable odour, or taste due to decomposition of
oils or fats)

Some prescrvation methods require the food to be scaled after treatment to
prevent recontamination with microbes; other methods, such as drying allow
food to be stored without any special containment for long periods.

A brief description of some of the methods used for 'food preservation” is given
below.

1. Drying: This method reduces water content sufficiently and, thereby,
prewents, ar delays, hartesial growth. Drping alen reduces weight, making
food more portable. Some commaon food stuffs that are preserved by drying

are: apphes, pears, bananas. mangoes. papaya. apricot and coconut. Drying
is also the normal means of preservation for cereals [grains), such as wheat,

maize, oats, barley, rice, millet and rye

€



Preservation using sugar and salt: Sugar and salt
reduce the water content and make it unavailable
for the growth of microorganisms. As a result, the
food gets preserved. Meat and fish are covered with
salt to check bacterial growth. Some pickles are also
preserved by the addition of specific quantities
of salt. Jams and jellies are usually preserved by -
addition of sugar. ?ﬂﬁ'ﬁfﬂﬂwﬁdﬂ
Pressrvation using acetic acid: Acetic acid, in the form of winegar, is used in
the manufacture of several pickled products. Vinegar also stops the growth of
microonganisms. Citric acld and phosphoric acid are also used, in arbonated
beverages and fruit drinks, for both flavouring and pressrvation.

Preservation using chemical preservatives: Chemical presenatives. like
sodiuvm benzoate and potassium metabisulfite are used to mpl‘lﬁ
jellies and pickles These chemicals inhibit the growth of microorganisms.

Heat and cold treatments: Some food items, like milk. are usually bedled,
before their use, or storage. Boiling kifls many microorganizms.

several food stuffs are also stored in the refrigerator; the low temperature
inhibits the growth of microorganisms.

Pastewrisation: Pasteurisation is ‘pressurised heating’ for a short time; it
may be considered as a mild form of heat treatment. The tempemture, used
during pasteurisation, is below 212°F (100°C). Milk is pasteurised to destroy
microorganisms. However, there are many more heat-resistant organisms

in it that only get reduced in number. Hence, pasteurised milk needs to be
stored under refrigeration to keep bacterial growth in check.

In addition to destroying some microorganisms, pasteurisation also
inactivates some enzymes; that, at times, can be a disadvantage.

Vacuum packing: Vacuum packing
stores food In a vacuum environment;
usually an air-tight bag or bottle. The
vaccum environment deprives bacteria
of the oxygen needed for their survival;
it, therefore, slows “spoiling’. Vacuum
packing is commonly used for storing
nuts; it helps to reduce their loss of
flavour caused by their oxddation.
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B. Canning: It involves cooking food and sealing it in sterile cans or jars; this is
followed by boiling the containers to kill or weaken any remaining bacteria
{a form of sterilisation). However, food preserved by canning. or bottling, is
at immediate risk of spoilage once the can or bottle has been opened.

At times, the cans or jars get damaged and show puffing or enfargement. This
indicates spoilage of food: the food, in such puffed or enlarged containers,
should never be consumed.

% Fresazing: When foods are kept at below freezing temperatures, most
chemical changes take place at such a reduced rate that only minor changes
are noticeable even after long periods of storage. However, microorganisms
are generally more resistant to cold than to heat. Although some are killed
by freezing, most bacterial spores and a large number of organisms survive
and get revitalised when the food & thawed.

chemicals produced by microorganisms that kill, or inhibit. the
growth of other harmiful microorgandsmes,

proteins produced by special kind of blood cefls to identify and
destroy microbes, ke bacleria, viruses, elc,

using bacteria in trestment of sewage and indusirial waste.
a pathway for cycling of nutnients between the abiotic (air, water,

soil) and biotic (plants, animals, microorganisms) components of
the ecosystem.

a disease which spreads from an infected person to a healthy
pPerson.

an anasrobic process through whach
are converted into alcohol/acids and carbon dioxide by
mécroorganisms, like yeast,

ability of an organism to resist an infection.
the study of mecroorganisms.
a method of preserving milk by heating it to 72°C followed by

quick cooling.
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an unpleasant E5te or odour [of food contsining fats and o)
caused by chemical changes, or decomposition.

a possonous substance produced by lving organdsms.

a nmpension of kiled, or weakened, microorganisms, admindstened
1o increase protection against a disease, Lo to bolster immunity.

You Musit Know

| 1. Living organisms, which are not visible to the unaided eye and can be seen only
through a microscope. are known as microorganisms. Microbiology is the study
of microcrganisms.

2 Depending upon their call stnscture, mécroonganisms are classified into Bactena,
Fungi, Protozoa, (some) Algae.

3. Wiruses are mioroscopic bodies which can reproduce only inside the cells of some
host organisms, fike a bacterium, piant or animal; however, they can be crystailised,
(like salt and sugar), when they ars outside a living onganism.

4. Microorganisms are found everywhere: in air, in water, in rocks within the earth's
crusl; msice hurman betngs, plant and anirmal bodies, snd even in cold deserts and
hot springs.

5. Some microorganisms are useful to us in many ways: they halp us in preparing
foods, like curd, cheese and alcohalic beverages; they are useful in treatment of
sewage, in enargy production, and in cleaning of the environment. They also help
in production of antibiotics and vacanes. Some of them even enrich the soil and
help in agriculture.

& Soma othar microomanisms are guite harmiul. They [pathogens) cause dissasas in
humans, plants and anirmals. Some of them causs spodlage of clothes and lesther.
Some microorganisms grow in water bodies and decreate thair coxygen lavels, they
thus, cause harm to other organisms living thersin

7. Mphandling and improper storage of food. causes microbes to contaminate it
and produce toxins in it. Consuming such food causes food poisoning: thit can
result in vomitting, nausea. dehydration; it may even damage the nervous system.

8. Food preservation is the process of giving an appropniate physical, or chemical
trestment 1o food i order to prevent, or slow down, its spoilage

9. Some of the methods used to preserve food are: Drying, Use of salt and sugar, Use
of preservatives, Pasteurisation, Canning, Freezing and Vacuum packing.

()
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Something To Know

A. Fill in the blanks.
I, The sudy of microorganisms is known as
1 The beead dough rises because of the production of

3 are the microorganisms that cause diseases.
4 and are two chemical preservatives.
5. is a fungus that causes food poisoning.
B. Match the lollowing.
|. Ringworm {a) food poisoning
1. Clostridium (b} iogas reactor
3. Anthrax le)  fungus
4. Lactobacillus (d] cattle
5. Methane (e} cund

C. Tick (/) the correct option.
I.  The proces. that helps milk to last longer but does not kil sl microbes present

in it is known & —
2 Rust of wheat is caused by—
 fungus || bacteria
[ viras || protoma
3. Mediones, containing killed or weakened pathogens, and used to prevent
infectious diseases, are called—
| disinfoctants || antibodies
|| antibiotics || vaccines



Which of the following reproduces oaly inside a host cell?

| virus | |alga

| protozoan || bacteria

A discase. caused by a virus. and spread by an insect. is—
__|polin || dengue

| rabies || mumps

D. Answer the following questions in brief.

2

F A

Why are viruses considered as being at the borderline' between living and
non-living things?

What is fermentation? How is this process useful in the food and beverage
industries?

In the absence of microorganisms the earth would become a heap of dead
plants and amimals.’ Justify this statement.

Munna obierves that the vield of wheat, growdng in his field, has reduced
in the current year. He gets the soil tested and the report confirms the
deficiency of one particular nutrient. Accordingly, he 1 advised to grow
peas after harvesting wheat.

{i} Name the nutrient found msofficient.

{11} How do you think growing peas will help in replenishing the soil?
Why does it take less time to prepare curd in summers as compared to
preparing it in winters?

{a) Malaria (b} Common cold (c) Tetanus  (d) Typhoid

What are antibictics? How are they produced? Give two examples of these

E. Answer the following questions.

L.

‘Microorganisms are very useful in manufacturing different food items’,
Explain the above statement.
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1 Give reasons for the following.
{a) Yeast is added to the batter used to make 'dosas’
(b) & is importani to brush one’s teeth before going (o bed
{c) Reductng the quantity of salt in pickle can cause it to go bad soon.
{d) Foods, from puffed or enlarged cans, should not be comsumed.

{e) When using frozen food items one should take out only the required
quantities; thawed food shodld never be refrozen.

1. How do communicable disessos spread? Suggest ways o prevent the following
diseass:
{a) Tuberculosis (b} Athlete's foot (¢} Cholera

4. What are pathogens? Name two pathogens cach that cause discases in (i) plants
and (i) animals.

5. Mohan boughl samosas from a road-side vendor and ate iL After sometime be
felt nausea and started vomitting. He had severe pain in the abdominal region
and suffered from dizrrhoea. What could be the reason for his condition? What
is it called? How could it be prevented?

6. Which discases the following children are most likey to suffer from?

{a) Ramu drinks water from a nearby lake. This water is neither botled nor
dinnfected.

{b] Ashg does not tzke a bath everrday. He maintams poor personal hygiene.
{¢) Pulkit has been bitten by an infected street dog.

{d) Sohan is living in an area where the population is very high. He does
not use a mosquito net (while sleeping), or insect-repellent creams (while
playing in the open).

(e} Mohan was with two of his friends who were coughing and sneering (they

were sulfering from common cold). One of these friends did not keep a
handkerchiel in front of his mouth while coughing and sneering.
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Soham and his wife are overjoyed afier the birth of their daughter. They share their
jov with their relatives and friends. Soham's wife decides 1o take their dasghter for
her first round of vaccinations. However, Scham™s mother docs not like the idea of
patting the child through the discomfort of “injections’ Soham explains to his mother,
in a polite and patient way, that this slight discomfort and pain is necessary as it shall
ensure that the child lives a long and healthy life.

Was Soham right in supporting his wife's decision? List any two values that are
demonstrated by hus behaviour

How does vacomation hdp in providing mmmunity?

Find oul the names of any five diseases that can be prevented by timely vaccination
of children

somathing To Do

Visit a nearby health centre; or contact a doctor. Find out the names of disecases
for which vaccinations are available and the age at which they have to be given to
the child

Genetic engineering is a branch of science im which microorpanisms are being
extensively used. Try to find out the role of microorgan isms in genetic engineering.

Visit an animal health centre or a veterinarian (a physician for animals). Collect
information about variow vaccinstions that arc available for domestic animals

(like cows) and pets (like dogs).

Write how the following methods of preservation work, Also, add two examples of
foods that cin be preserved by cach of these methods.

Method  How it works | Examples (of food
Pickling |
Caone Tstment |




Method ' How it works  Examples (of food
!r-nﬂ

Drying ;

A.ii = |

iCanning

| Vacuum packing

. Freezing

P

Sllhq.

5. Find out about the lemperatures at which the following occur/exist/work:

{a) Decomposition ' Y

(b} Pasteurisation FEEE ]
o 10k

(c}] Seamer Mosthy Desd - i

id} Refrigerator . -
| —

fe} Decp treezer Tnln Su—_" E - =)

{f) Human body Acively Growing - L
E K —

Based on the information ﬂmrﬁm'l-tll.:._-ill

provided in the picture, predict PR, T

the chances of growth and || a0 -

survival of microbes im each of

the above,
\ J



