CHAFTER

The Cell - Its Structure
and Functions

here are a large variety of organisms on this earth that are all distinct in their
form and sireciure, Howewver, they all possess similarity in their basic structure
and fanctions, Just a3 a bullding i3 made up of bricks. similady, the ‘bodies’ of all
plants and animals are made up of cells. From microscopic bacteria, or Amoebg
to farge organismi. live elephants, whales or gigantic trees, all are made up of
cells, the basic wnits of all organdsms

Lome cells exist a5 whicellular organisms (single-celied individuals) while others
are 3 part of multicellular srganisms. Certain basic functions, like nutrition

smant and reproduction. sre performed by the cells

respiration. growtl
n afl grganisms. These functions ame sssential For the survival of the erganisms
We. therefore, regard the cell aa the basic structural as well a3 functional unit of

all living oorganizms

n thit Chapter, we will sfudy about the variety i the shapae. sire, ttructure and

functions of the cells of different crganisms



» | Discovery of the Cell

Cally are the basic ‘structural unit’ of afl living beings. They mmained undiscovered
for & long time because the majority of the cells are 1oo small 1o be seen by the
unaided eye

it wan only after the advent of optical imtruments, in the woventsenth contury, that
the ell was divcovered and s basic features were studied,

Robert Hooke was the first sckentis
who, in 1665, observed thin slices
of cork [pbtaknad from the bark of
& tree) through his self-designad
microscope. He observed that thay
had hqnll]l-:nmh like structares
consisting of littke compartments
{ins Latin, cell means 'a little room’),
It was later nphin.d that thews
‘companments were aciually ‘dead
celly, bound by a ‘cell wall,

» | The Cell

W now know that living organivms are made up of celh. The cells have the same
laxic 'dnh:hn.kutthqlmﬂllmﬂ,lﬂlhnlplﬂtnlhﬂinuﬂb.ﬂ :Iupl.lnd 1558
in differemt Iwing organtima

Thr wistet i birper oof siir shin costiniits off desl colls. Thio Liyer ta shel periealioally snd w replaiel
:u-m-'r refin. Vou may be srpriesd o kaow that s person may ks sbosgt four kabograms of wida
FrEfY ymar

®  Varlation in Cell Number, Shape and Size in Living Organisms
[ ] Bl urribs

An Amoeba and an earthearm are of diferent sres. This dfferenc. in the size
of the ciganism, is due to the number of cells present in them. While Amocha
is & living organiem consisting of a single cell, an sarthworm has milliom of
cels. Hence: on the basis of thedr ‘number of cell, iving organisms can be
clagsifed into bwo categoriey wnkellular srd multicellular
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The shapes of cells differ not ondy in different organisms but also in different
organs of the same organism. They may be oval, spherical. cuboidal, filre-
like or polygonal. These differences in shapes are due to their location
and function in the tissue. For instance, a nerve cell has to transmit nerve
impulses to organs located in different parts of the body. Hence, they
possess a long fibre-like structure.
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Cells vary considerably in thelr sire. The smallest cell PPLOD (Pleuro
preumonia-like organism). also called mycoplasma, is about 0.1 micren
jdencted as "W 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 2 single cell it is big enough to be seen with
the unaided eve

Actvity 1 ; el
e

Take 3 hen's egg. Gently break its shell and | PE———
transfer the contents to a flat plate. You
will ohserve two clear portions. The central | i
vellew mass in the voli It is surrounded by
a transparent white pelly-like fluid, called S
albumen. Albumen and yolk represent the
reserve food material in the cytoplasm,

Hen's egg 15 a single coll. its different parts
have beon labelled in the diagram given here. © Comseciion of & bes's egg

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

Tabis 1.
 cell  Size |
| 1. | Amoeba | 1000 pm
r Hen's egg 60 mm
| 3. | Ostrich egg | 170 mm
| 4 | Green alga, Chara | 10 cm
The {approxdmate) sizes, of some celk of human body, are given in Table 2.
: Table2 ].
|1hﬂllﬁlhlhir  Size .
1| Red blood cel | 9m |
2 Liver cell 20 ym '
3| Human ovum .ﬂ.'lmmu-ri.l:lﬂl.ﬂ'n
4 | Mervecel | about 1m

{Mote: 1 um = 107" metres = 107" millimetres)

The life span of 0 red blood cell in sl 120 days
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1. To observe animal cells make 3 temporary mount of check cells.

» Take a clean toothpick

s« Scraich it genily on the inner side of your cheek L—
« Some frothy material sppears on the toothpick. | cen

« Rub it m the centre of a chean glass slide. SR
o Puka diop of methylee biue e

» Lt it stain fior & mimuote. [ g

. Hlm#d-ﬂﬂ"ﬂiﬂﬂlm

You will observe polyponal, solated cells. or cols in dusters. Observe the darkly
stzxined nudens in each cell.

Follow the instructions given below to make a side of onion peel. (Onion ped is
the thin membrane-like layer present around fleshy scale leaves of onson )

» Put a drop of water on a glass shde.

» Place a small piece of nestly cut

onion peel on il
« Put adrop, or two, of saffranin. Cytapmsm
s Stain for 2 minute. ay ;' Wt

)
» Put a cover slip and observe it under  Oniom pest showing its cein
the microscope.

You will see that the cells here are wrmanged in rows. Observe their boundaries. There
is & dark sbructure in the centre of cach cell. It is the nadeus.

. To see different types of cells presest in blood 7777 -

request your teacher to prepare & slide of human v "__' ‘
blood. (You may also use 2 permanent slide of | » L)
blood to study various types of blood cells.) - i
You can observe red blood cells having their | L] - o
characteristic red colour and their disc shape | :
blood cells, present between the red blood cells. m—"”“‘
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2 Parts of a Cell

A cell consists of a living protoplasm
surrounded by a3 cell membrane. The

protoplasm consists of the cytoplasm and

the nucleus.

Cytoplasm contains a number of structures,

which are called cell organelles. Crganelles

are, therefore. structures present within a cell

that help it to perform its relevant functions. "f':":;'

Let us learn more about the different parts of a cell

Call Membrane

All bving cells are bound by @ membrane called the plasma membrane, or
the cell membrane It surrcunds its mner gel-like matenal called protoplasm.
The plasma membrane controls the entry and exit of substances a1 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 a
definite shape, sire and support to the cell

Cytoplasm

The portion of the protoplasm, lying inner to the cell membrane but
outside the nuclear membrane, is called cytoplasm |kytos (hollow), plasma
(liquidjl. It acts as a ‘ground substance’ for all cell 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
unique living nature to the protoplasm.

MNucieus

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 a nuclear membrane. The
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protoplasm of the nucleus
is called mucleoplasm. it

has a thread-like network  The mumber of chromesames in a coll differs
called chromatin. When the s differe organisms Some are shown el

cell is ready to divide, this _— sl
chromatin condenses to form Epaiei._ (rrrwprymatm—it ey ms ey P e ey o i

thicker, thread-like structures, : 1 :
called chromosomas. These | . T
I e o RS
raponiible for the charactens | yiew )

(genes) inherited by one

generation from the earlier generations.

Many small living structures are present in the cell. These are equivalent
ta the organs of the body, Hence, they are named as “cell organelles:
Call Crganelias

The main cell organelies are

Plastids : These are large cell organelles, characteristic of plant cells,
These may contain pigments that provide colour to the cell. The
green-coloured plastids are cafled chloroplasts They manufacture
food for green plants by the process of photosynthesis. The plastids,
ssociated with the different coloured parts of the plants (like fruits,
wegetables and fowers) are called chromoplasts. They are responsibie
for imparting colour [other than green) to the different parts of the
plant. Plants also contain some colourless plastids called lsucoplasts;
these provide space to store starch, proteins, ofls etc.
Mitechondria: These are rod-shaped or spherical structures. They are
present in large numbers in cells engaged in different phyniological
activities. They are responsible for cellulsr respiration and for generstion
of energy for different activities of life. Hence, they are also called the
powerhouse of the cell

Endoplasmic Reticulum (ER): it is & network of membranes. it provides
channads for transport of materials in a cell ER is of two types:
Rough ER : This type of ER has a rewugh appearance as it s studded with
ribosomes. It plays a vital role in synthesis of proteins
Smooth ER: This type of ER does not have ribosomes attached to it; it.
therefore, has & smooth appearance, it helps in the synthesis of farx

Golgi Complex : They are sac-like structures stacked one above the
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other. They are involved in 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
Amoeba, food materisls sre held in its food vacuoles for digestion.

Ribosomes: These are tiny granules present in the cytoplasm and on
the rough ER They help in protein synthesis.

Cilia and Ragella: Some cells have these small extensions on their cell
membrane. They help in locomotion and collection of food. Unicellutar
oiganisms, like Poramoecium, have numertous cilia while Fuglena has
& single Aagellum.

mﬂxﬂmmmmmmmd
the

» | Levels of Organisation in an Organism

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

Multscellular organiams have cells that are specislised to perform specific functions.
A group of cells, performing a spedalised function, forms a tissue for example,
rervous tissue). A group of tissues, performing a specific function, forms an organ
ffor example, kidney). A number of such organs work together to form an organ
system [for example, digestive system].

Organ

Organisation —  Cefl - Tisue — Oman — oo, — Organism
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The inllowing organ sysiems werk in the human body.
li} Dhgentire (i} Respirstory i) Clrcalmory  (iv) Fxeretory [v) Sheletal
fwil Musculer fwid ] Mervomm [viii] Reproductive (ix] Endoorine ) ntegurmessery

Ali the cells have some common features. However, they can appear different in

different parts of the organism. For example. the blood and liver cells (in animals),
the root or leave ceils (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 celis.

» | Comparison Between Plant and Animal Cells

Although all lving cells have certain common features, detailed studies reveal some
major differences between plant and animal cells.

Plant cells generally have a definite shape due to a rigid cefl wall around them. In
comparison, animal cells have a cell membrane as their outer cover. This provides
flexibility to animal cells; hence they can sthow a large variation in their shapes.
Mareover, plant cells have plastids; these are absent in animal cells Plant cells
genenlly have large vacuckes; animal cells, on the other hand, either lack vacucles
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

Components/Characters  Plant Cell  Animal Cell |

Shape Fimed Irregular/Not fived

Plastids | Present | Absent

Vacuoles One large vacuole is Vacuoles are either
present absent, or are present

oniy 23 smail vacuoles.
[Mote: Call organaliss, other than the onss shown in the diagrams on the previous page. are slho
present in the cells. However, they will be discussed in higher classes.

Koywords

cell basic structural and functional unit of ke

coll membrane a thin membrane that surtounds the protoplasm of every cell

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

chromasomes thread-like structures found in the nuckeus; responsible for the
imhentance of characters

cytoplasm portion of protoplasm, hing between the cell membrane and
e rac]sar masmbrane

cilta and Magella extensions on the cell membrane. these help in lotomotion

and procurement of food in organisms ke Amoeba and
Fohamosciim.

network of membranes which provdes channel: for transpont
of matenals in the call and helps in synthesis of proteins.
unit of inheritance which gets traniferred from one gensration
o the next.

sac-fike structures; thess help in processing and packaging of
rrtenaly produced by the cell

rod-shaped structures inside a cell; these halp in cellular
respiration and production of energy.

a specialsed structure in the cells, bound by the nudlear
membrane; responsible for contralling all cellular sctivities.
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cell organafies found in plant cefls. These may contan pigments
which heip in phatasynthesis and are responsible for imparting
colour to fruity, vegetables and Mowers.

gel-ike lving matter present intide the cell memibrans.

tiny granudar structures found in the cytoplasm and on the
endoplasmic reticulum; they help in protesn synithesis.
group of cells performing a specialised function.

sac-like membrans bound structures in cells; used for storing
wanous matenals.

Call is the basic structural and functional unit of all lving ofganismi.

Living organdmd show variation in their call number, thaps and siss.
Uniceliuler organismi, ke Amoeba, are made up of 3 single cell, multicellukar-
organsms, ike a mango tree or a parrot, are made up of many cells. Call sizes may
wary from (nearly) 0.1 micron (Mycoplasmai to 170 mm (Dstrich egg) in diameter.
A cell conssts of livmg matter, called protoplasm, sumoundead by a cell membrane.
Plants, fungi and bacteria have an additional cover, known a3 the oefl wall, outsde
their cell membrane.

Protoplasm consists of cytoplasm and a nucheus.

6. The nudleus controls all the acthvities of the cell The cytoplasm contains many celdl
organelles; these perform vanious functions in a cell.

T.  Some of the call organaifias, and thew functions, are a3 follows:

Mitochondria are responsible for respiration; green coloured plastids, or chiomplasts
are the site of photosynthesis; golg complex processes matenals produeced by the
cell; vacuches store excess water and waste; ribosomes help in protein synthesis,
and cilia and flagsells help in locomotion.

B A tssue is a group of cells performing a specialised function.

An organ is formed by a group of tissues that perform 2 specialised function.

When a number of organs work together, they form an organ system (for

exampls, degestve system).

18, Plant and animal cells show some major differences. Plant cells possess a cell
wall and plastics; these are not found in an animad cell, Also, plant cells contain
large vacuodes; the vacuoles are either absent in animai cells. or if present. have
a small size only.
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Something To Know

A. Fillin the blanks.

I. Al living organisms are made up of .
2 The provides ngidity and protection to the plant cell
3. Al cellular activities are controlled by the
4. The is known as the powerhouse of the cell
5 is 2 groap of cells performing a specific function.
6. Itwas who observed cells for the first time.
B. Maich the following.
I. Golgi Complex (a) pgenes
1 Ribosomes (b} cork
3. Chromosomes {c) chioroplasts
4. Dead cells (d) packaging centre
5. Photosynthesis (e} protein synthesis

€. Tick (/) the correct option.

i

3
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|| choloroplast || chromaoplast

| mitechondria || vacuole
Hen's ogg 15—

| a cell organelle || a tissue

__a single cell || an organ

The nucleus is separated from the cytoplasm by the—

| cytoplasm || nuclear membrane
| cell membrane | protoplasm



Which of the following will not be found n an egg cdl, haman liver cell and
an Amocba?

| ribasasmes || cell membrane
| mitochondria | | cell wall
Which of the following represents the correct sequence?
| tissue —» cell -» organ -» organ system

| organ -» tissue —» organ system —» cell

| cell -+ argan —» fusue —» organ sysiem

| cell -+ tissue —» organ —» organ system

Which, amongst the following pairs, can be found only in a plant cell but not
in an animal cell?

| cell wall and plastids || plastids and cilia

.

| cell wall and cell membrane || plastids and mitochondria

D.  Answer the lollowing questions in brief.

|

List the (main} factors that determine the shape of a cell
of each,

Give reasans for the following:
{a) The cell is called the structural and functional unit of ke
(b} Mant cells are more rigsd than the animal cells.

Which cell organelle is known as the "Powerhouse of the el Why s it s0

Name the cell organelles responsible for impanting colour (o the leaves and
fruits of 3 plant.

the two of them.
(€



7. Wonion peel cells and cheek cells are abaerved through » microscope, state the

two major differences that the observer is likely to find.

8. Classify the following into cells, tissue and organ.

scin, fat cdl RBC, hlood, car, muscle

E. Answer the following questions.

“All cells in an organism do not have the same shape.”

Justify the sbove stitement by drawing 8 least three different cell types found
in human beings.

Where, and how, are chromosomes formed? State their agnificance.

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 organclles.
(2} Endoplasmic Reticulum

(b} Golgi Complex

(e} Nucleus

{d) Chromoplasts

(e) Vacuoles

(f) Mitochondria

The cell membrane is & very important component of a cedl. How is damage to
the cell membrane likely to impact the functions of the cdl?

Define the term ‘cell’, for plants/animals. Name the different organelles that
make & cell. Explain why none of these i called the structural and funciional

anit of lie.
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The biology teacher started her lesson on the structure and functions of the animal!
plant cells by talking about & cricket team. She told ber students that s team wins its
matches only when all its members ‘work a5 & team’ and do their sssigned role in an
efficient, sincere and responsible way. She then went on to say that the an

cells also work properly as their different parts work as a "team’ and do their specific
funtions. She sdvised her students to imbibe the ‘team spirit’ and do their specific

functions as responsible members of any “team’ they may be & part of.

L
"

Nams two of the values that the teacher spoke of in her class.
Have & groap discussion in which dudents suggest how, ‘'working o & team’ can
improve the ‘overall working of a home or a schoal.

Have a ‘play im the class in which & group of students give themselves namas
corresponding 1o the different cell arganelles of » plant/animal cell Each ‘name’
has to then explan herthis role in the workang of the cell.

L

Hyrilla is an squatic plant that can be
seen in lakes and ponds. 1t has small, thin

leaves. Take s Hydrilla leaf and place it on
a glass slide Observe it under & micro-

below. Two stisdents from esch group may
then present the report to the whole dass.

(a) When were cells discoverad? Were they discovered before or afier the invention
of the compound microscope?

b Does the sige and nuwmber of colls depend upon the size of ithe organism?

{c) List the functions of cell organelles and also mestion the organ/organ sysem,
that the organelle is similar o, in the human body,

{d) List the advantages of having 4 cell wall as the cotermost boundary in cells

@)
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3. storage structures of & cell. I. hedp Paramoecium in locomotion.
5. regulasies the entry and exit of 1. structure that helps in protein
muateriaks in and out of the cell syathesin
7. impart colour 1o flowers and 4. help plant cells in converting
fruits wlar energy into usable form.
8. provides shape and ngidity to #. conirol cenire of the ol
8 phand ol 9. responsible for transferring trats
10.powerhouse of the cell from one generation to next




We see a large number of plants and animals arcund us. Besides these, there
are a large number of small organisms which cannot be seen with our unaided
eye However, they can be easily observed through the microscope. These living
organisms, that are invisible to the naked eye but are visible under the microscope.
are called microorganisms. their study i known as microbiology. Microorganisms
include viruses and single-celled organisms like bacteria, yeast, protorcans and
ahgae. Each of these groups of microorganisms includes some harmful organisms

ifoes) and some useful organisms [friends).

Emctarie
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The discovery of microorganisma was possible due to the invention of the
microscope. Anton von Lesuwenhoek was the first person to establish the existence
of bacteria. Now, with the help of modern micrescopes and other new technigues,

we have come to know a lot more about microorganisms.

» | Types of Microorganisms

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

On the basis of their cell structure, microorganisms can be divided into four groups.
These groups are: bacteria; fungl, protoroa and (some) algae.

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

P | Viruses are Unique

Viruses are unique; 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. Howewer, when they come in contact with a suitable
plant, animal or bacteria, they show the characteristics of living organisms. They
infect the cell and quickly multiply inside it. Viruses are, therefore, regarded as
being on the borderdine between living and non-living entities

» | 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 oxygen 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 ako found in the
human body 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.

« Extremophiles are microorganisms which hawe adapicd themschves so that they can servive.
und even thrive, in conditions that sre normally fatal 10 most life form.

» lyperthermophiles are organisms that can thrive even al temperstures between 80°C- 121°C,
much a5 those found in ydrothermal systerm
= Fypoliths bve inside rocks in cold deserts.

» Uryophils grow better o lemperstwres of 1570 or lower, commnon in oold sals and podar ice-

enld BoEmn W



» | Role of Microorganisms in Our Life

Microorganisms play an mportant robe in our
lives as well as in the overall environment.
They help in the decompasition process
and in maintaining the biogeochemical
cyches {like the carbon and nitrogen oydes).
They are useful and benehcial for mankind
in many ways. However, some of them are
harmful as they spoil our food and cause
diseases.

® Microbial Population in the
Human Body

Under normal conditions, our
bodies house a large population of
microorganisms; they are, howewver,
kept in balance and are usually
harmless. These microorganisms are
Important for our body: they form an
essential system that helps our body.

> | Microorganisms as QOur Friends
Microorganisms are friendly to us in many ways.
B Uses in Food

® Curd and cheese formation

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

®* |Farmentation process in bakery
Fungl, like yeast, reproduce rapidly and produce carbon dioxide. This gas,

when trapped in dough, or batter {used for idlies, dosas), auses it to incease
in volume and makes it fluffy and soft. This is known as fermentation.

()



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

Take five beakers and label them as A, B, C. I and E. You may label them with a
marker pen. Pal 200 ml of milk in each of the five beakers. Heat the milk in the
first four beakers 1o the temperstures mentioned in the table given below Add a
waspoonful of curd in each beaker and cover each beaker with an inverted petridish.
Put the beakers in sepanate cardboard boxes, or insulsted contasiners. You may wrap
each beaker in a thick towel to help mamtain their respective temperatures. Pul the
fifth beaker in the refrigerator, again sfter mixing a teaspoonful of curd in it. Leave the
beakers undisturbed for 34 hours. Record your observations in the given table.
Temperature at the time | Observation (has the milk been
Beaker | ofmiciagcurdwithwilk |  comverted to curd) Yes/No

40°C
C
BT
il
E Ouept in the :
- ) 5-8°C
Most microorganisms exhibit maximum growth in the temperature range 30°C-45"C.
it is for this reason that we store perishable materials in the refrigerstor.
Milk tastes swertish because of the presence of a sugar called lactose. Lactobacillis

converts this lactose {of the milk) into lactic acd in curd. The longer you leave curd
al room Wwmperature, the more sour il tastes; this is because of increased growth of

bacteria and the resulting production of more lactic acid.

(=l
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® Sewage Treatment

Some bacteria are used in the biclogical treatment of sewage and industrial
waste, called offluent This process is known as bloaugmentation.
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Importance in Human Heaalth

Many microorganisms, present in the alimentary canal of some animals
flike cows). help in digestion and absorption of food. The bacteria,
present in our large intestine. halp in bowel movement.

Microorganisms are also used in production of antibiotics. Antibiotics
are chemicals that inhibit the growth of (other) harmful microorganisms
by affecting their life processes. For example, penicillin is an antibiotic
obtained from a fungus, Penicillium notatum. Streptomycin, tetracyciine
and #rythromycin are some antibiotics obtained from fungi and
bacteria.

Antibiotics are extremely effective in treatment of various microbial
infections/diseases, like, tuberculosis, cholera, etc. However, antiblotics
should be taken only on the advice of a qualified 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 again, it gets recognised and
destroyed much faster. This is called immunity. immunity is, tharefore,
the natural ability of an organism to have an inbuilt mechanism to resist.

Immunity through Vaccination

Vaccination is an important way to build immunity. A vaccine produces
immiunity to a 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
methed of administering vaccines is by inoculation; however, some
vaccines are given orally alsa.
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Do bov Know /

fidward Jenner was an Faghuh doctor whe pioserred the vacoination
procem. Jenmer s dmcovery in |79 - inoculation with cowpox gove
immunity b enallpos - was a0 immenee medical berakthrough and
has szved counilem hiver Smallpon has now been eradicated from
tha world,

[ ]

Microorganisms in Agriculturs

Some bacteria, and blue-green algae (cyancbacteria), are able to ‘fix'
(for use by plantsj atmospheric nitrogen into usable forms of salts of nitrogen,
They are called biological nitrogen fixers. Rhirobium lives in symbiotic
association in the root nodules of leguminous plants and enriches the sail
with nitregen compounds. Some cyanobacteria do the same in rice helds
and in association with the rocots of Cyras plant.

Do Wow Know J

Probistics [dietary supplements af live hacieria or peasis) can belp prevent, and trest disesses
ithrough & samber of mechanisma. One way i by interacting directly with the disssw-cmsng
microbes making it harder for them o cowse disesre An example of thiv is the ingsstion of
probiotic bacieria bo prevent, or o trest, disrrhoes. Thee organisms belp reinforce the natural
[privection sgaimal pathogenic organirms thas cen comee diarrhoss.

Uz in Energy/Eue! Frocdyction

Many microorganisms produce sthanol by fermentation of sugars and
produce methane in the biogas reactors, Both ethanol and methane are
usad a3 fuel for production of energy.

lezning the Environms
i

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

Bacteria and fungl are some of the common decomposers.
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» | 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

as pathogens. Some microorganisms also cause 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 teeth
Acids produced by these bacteria, corrode the tooth enamel 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 microorganisms keave undesirable effects on our body. They invade
our body and multiply inside it. They release some harmful materials, called
toxins. in our body. These toxins adversely affect our body and can make us
wuffer from diseases.

Diseases, which can spread from an
infected person to a healthy person,
are called communicable diseases
Communicable diseases spread
from ore person to another through
air, water, food, physical contact or
insects. In diseases, like tuberculosis
and pneumania, when a patient
sneezes orf coughs, small droplets
carrying germs, are released in the
air. These germs, i inhaled, can infect Masquits — Aedes

a healthy person. The consumption

of contaminated food can result in diseases like cholera, typhold or hepatitis.
Different types of insects can also spread various diseases. For example, malaria is
spread by the female Anopheles mosquito, dengue by Asdes masquito and plague
by rat flea. Diseases, like common cold and conjunctivitis, can spraad through
direct, or indirect, contact with a patient.
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Given below & information about some common human diseases and the way
they get transmitted

jnfectious Diteases Cauied by Microorganiims

Microorganisms  Diseases Caused

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

Frotozoans | Malana, amoebic dysentery, sleeping sickness

Modes of Tranimision of Pathegens

Modes of Transmission Related Diseases

Air jactions like sneezing. coughing) Tuberculosis, cammaon cold, influenza,
| swine fiu

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

Soll (consuming food items that are Tetanus
not washed/cleaned properly; wounds)

Animals (direct contact (eg. baing Rabées, malaria
bitten by a rabid dog) through vectoss

Coughing and sneezing Dag bee Mosguito e
Taramzsion oF Dijeesey



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

Vaccination :Tuhu:ﬂuh,pnhnumm
Using mosquito nets and mosquito | Malaria, dengue

repellents, controliing mosquito

population

Proper disposal of waste and using | Cholera

disinfected water

Maintaining good personal hygene | Ringworm and athlete's foot

®  Microorganisms Causing Diseases in Animals

Microorganisms also cause diseases in animals. You must have heard about rabies
ja disease that affects animals ke dogs), 2nd foot and mouth dissase (that affects
catthe). Such diseases may affect domestic animalks. Pets and human beings may
also get infected if they come in contact with the infected animals.

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

Microorganisms that
Name of the disease 07" M mnimals infected
Anthrax Bacteria Cattle
Foot and mouth Virus Cattle
disease
Rabies Virus Dogs, mankeys
Tuberculosis | Bacteria Cattle. poultry
Ringworm | Fungi | Cattle, poultry
Aspergifiosis Fungi Poultry
Canine distempear Virus Dogs




Microorganisms Causing Diseases in Plants

You must have observed some plants with wrinkled leaves. or plants and trees
hawing an abnomal branching pattern or having abnormal fruits. These plants
may have been affected by a pathogen. Most plant diseases are caused by
fungi, 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 following table gives information about some common plant diseases that
are causad by different microorganisms.

Virus fuhac-::ﬂ ITHISEIC VATUS
{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 wheat
{diseased plants show rust-coloured orange patches on
| the infected plestt pari)

Fungus Smut of rice
(smut balls in grains that become greenish black; then
i | 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, and/or
| ll-ﬂrﬂi-llld red lesions on the midribs nvlhwu_]_




® Food Poisoning

Foed poisoning. as the name suggests, is 2 disease that results from the
consumption of contaminated food Symptoms of food poisoning are vomitting.
nausea, severe pain in the abdominal region, diarrhoesa and dehydration. It may
also cause weakness, fatigue and damage to the nervous system,

These symptoms arise due to the presence of bacteria, or other microbes, in
food. They may also be due to ingestion of toxins contained in feod (including
those produced by bacteria), Some bacteria, like Clostridium and Staphylococe]
and fungi, like Aspergdius, 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 akso
causes food poisoning. Persons. who handle or prepare food. should wash their
hands to prevent contamination of food.

m Food Preservation

Food preservation is the process of treating and handling food so as to stop, or

greatly slow down, spoilage (loss of quality, edibility or nutritive value) caused,
or accelerated, by microorganisms.

Preservation usually mvolves preventing the growth of bacteria. fungi and other
microorganisms, as well as retarding the oxidation of fats which cause rancidity.
(Rancidity means having disagreeable odour, or taste due 1o decomposition of
olls or fata)

Some preservation methods require the food to be sealed 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,
prevents, or delays, bacterial growth. Drying also reduces weight, making
food more portable. Some common food stuffs that are preserved by drying
are: apples, pears, bananas mangoes, papaya, apricot and coconut. Drying
is abo the normal means of preservation for cereals (grains), such as wheat,
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Preservation using sugar and salt: Sugar and salt
reduce the water content and make it unavailable
far 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. rurgnru-m-r-u;
of Foog

Preservation using acetic acid: Acetic acid, in the form of vinegar, is used in
the manufacture of several picided products. Vinegar also stops the growth of
microorganisms. Citric acid and phosphoric acid are also used, in carbonated
beverages and fruit drinks, for both flavouring and preservation.

Preservation using chemical preservatives: Chemical preservatives, ke
sodium benzoate and potassium metabisulfite are used to preserve jams,
jellies and pickles. These chemicals inhibit the growth of microorganisme.

Heat and cold treatments: Some food itema, like milk. are usually boiled,
before their use, or storage. Boiling kills many microorganisms.

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

Pasteurisation: Pasteurisation is ‘pressurised heating' for a short time: it
may be considered as a mild form of heat treatment. The temperature, used
during pasteurisation, is below 212°F (100°C). Milk is pasteurised to destroy
microcrganisms. 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 enrymes; that, at times, can be a dsadvantage

Vacuum packing: Vacuum packing
stores food in a vacuum environment;
usually an air-tight bag or bottle. The
vaccum environment deprives bacteria
of the aoxygen 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 oxidation.
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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 enlargement. This
indicates spoilage of food: the food, in such puffed or enlarged containers,
should never be consumed.

9. Freszing: 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 kifled
by freezing, most bacterial spores and a large number of organisms survive
and get revitalised when the food is thawed.

chemicals produced by microorganisms that lkill, or inhébat, the
growth of other hammful microorgansms.

proteins produced by special kind of blood cells to identify and
destroy microbes. like bacteria, viruses, #fc

using bactena in treatment of sewage and industrial waste
a pathway for cycling of nutrents between the abiotic (air, water,

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

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

an anaerobic process through wiach sugars/carbohydrates
are convertad mto alcohol/acids and carbon diaxide by

microgrganisms. ke yeast.
disease Causing microorganisms.

ahility of an organism to resst an infection.
the study of microorganisms.

a method of presenving milk by haating it to 72°C followed by
quick cooling.
G
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an unpleasant taste or odour (of food containing fats and oily)
caused by chemical changes, or decomposition.

rancid
toxin 2 porsonous substance produced by living onganisms.
vaccing

a suspension of killed. or weakened. microorganisms, administened
i0 increase protecton against a disease, i.e to bolster immunity.

1. Living onganisms, 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 microorganisms.

2. Depending upon their cell structure, microorgandsms are classified into Bacteria,
Fungi, Protozoa, (some) Algae.

3. Viruses are microscopic bodies which can reproduce only inside the cells of some
hast organisms, ke a bacteriurm, plant or anirmal; however, they can be crystallised,
(ke salt and sugar), when they are outside a iving organism.

4. Microorganisms are found everywhere: in air, in watesr, in rocks within the sarth's
crust, inside human beings, plant and animal bodies, and even in cold deserts and
hat springs.

5 Some microorganisms ane useful 1o us m many ways: they help us in preparing
foods, ke curd, cheess and alcoholic beverages; they ane useful in treatment of
sewage, in energy production. and in cleaning of the environment. They also help
in production of antiblotics and vaccines. Some of them even ennich the soil and
help in agriculture.

& Some other microorganisms are quite harmiful. They [pathogens) cause diseases in
humans, plants and animals. Some of them cause spoilage of clothes and leather.
Some microonganisms grow in water bodies and decrease their oxygen levels, they
thius, cause harm 1o other organisma living theresn.

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

8 Food preservation is the process of giving an appropriate physical, or chemdical
treatment to food in order o prevent. or siow 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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Somathing To Know

A. Fill in the blanks.
I.  The study of microorganisms is known 2
2. The bread dough rises because of the production of

3. arethe microorganisms that cause diseases.
4 and are two chemical preservatives.
5. is & fungus that camses food poisoning.
B. Match the following.
I. Ringworm ia) food poisoning
L Clostridiam b} hogss reactor
3.  Anthrax (c) fungus
4. Lactobacillu id)  cattle
5. Methane (e} curd

€. Tick (/) the correct option.
1. The process, that helps milk 1o last bonger but does nat kill all microbes present

in il is known as—
|| vaccination || bicaugmentation
|| pasteurisation | fermentation
2. Rust of wheat is cased by—
| virus | protozoa
3. Medicines, containing killed or weakened pathogens, and used Lo prevent
infectious discases, are called —
|| disinfectants || amibodies
|| antibiotics || vaccines



Which of the lnllowing reproduces only inside a host cell?

L virus | Jalga

| protosoan I bacteria

A disease, caused by a virus, and spread by an insect, 5—
| palio | dengue

|| rabies || mumps

D. Answer the following questions in brief.

|

7.

Why are viruses considered as being al the borderling” 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 carth would become a heap of dead
Munna observes that the yield of wheat, growing in his field, has reduced
in the current year. He gets the soil tested and the report confirms the
deficiency of one particular nuitient. Accordingly, he 15 advised to grow
peas afier harvesting wheat.

(1) Mame the nutrient found msufficient.
(1) 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?

How are the following diseases transmitted:

(a) Malaria  (b) Commeon cold fc) Tetanus  (d) Typhoad

What are antibiotics? How are they produced? Give two cxamples of these.

E. Answer the following questions.

L

Microorganisms are very useful in manufactuning different food items”.
Explain the above statement.
G



Give reasons for the following.

{a) Yeast is added to the batter used to make dosas’

(b) It is important to brush one’s teeth before going 1o bed

(e} Reducing the quantity of salt in pickle can cause it o go bad soon.
{d) Foods, from puffed or enlarged cans, should not be consumed.

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

How do communicable discases spread? Suggest ways to prevent the lollowing
discases:
(@) Tuberculosis (b} Athlete's foot {c} Cholera

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

Mohan bought samosas from a road - ude vendor and ate it After sometime he
felt nausea and started vomitting He had severe pain in the abdominal region
and suffered from diarrhoea. What could be the reason for his condibion? What

i it called? How could it be prevented?

Which diseases the following children are most likely to suffer from?

(a) Ramu drinks waler from a nearby lake. This waler is neither boiled nor
dizinfected.

(b} Ashu does not take a bath everyday. He maintains poor personal hygiene.
(¢} Pulkit has been bitten by an infected strect dog.

(d) Sohan is living in an area where the population is very high. He does
not use 8 mosquito net (while sleeping), or insect-repellent creams (while
playing in the open).

(e} Mohan was with two ol his friends who were coughing and sneering (they
were suffering from common cold). One of these friends did not keep a
handkerchief in front of his mowth while coughing and snecming.
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Soham and his wife are overjoved after the birth of their daughter. They share their
joy with their relatives and friends. Soham's wife decides 1o take their daughter for
ber first round of vaccinations. However, Soham's mother does not like the idea of
putting the child through the discomfort of “injections’ Soham explains to his mother,
in a polite and patiemt way, that this slight discomfort and pain is necessary as it shall
ensure that the child lives a long and healthy life.

1

Was Soham right in supporting his wile's decison? List any two values that are
demonstrated by his behaviour.

How does vaccination help in providing immunsty!

Find out the names of any five discases that can be prevented by timely vaccmation
of children

L

Visit & nearby health centre. or contact & doctor. Find out the names of diseases
for which vaccinations are available and the age at which they have 1o be given to
the child.

Genetic engineering is a branch of science in which microorganisms are being
extensively used Try to Aind out the role of microorganisms in genctic engineering.

Visil an animal health centre or a velerinarian (a physiclan for animals). Collect
information ahout various vaccinations that are available for domestic animals
ilike cows) and pets (like dogs).

Write bow the following methods of preservation work. Abo, add two cramples of
foods that can be preserved by each of these methods.

Im How it works Examples {of food
! m aak -
| Ozone Treatment |
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How it works

Find out about the temperatures at which the following occur/exist/ work:

(s} Decomposition

(b} Pasteurisation
[c} Sieamer
(dl Refrigerator

e} Deep freczer
(f)] Huoman body

Based on the information
provided in the picture, predict
the chances of growth and
survival of microbes in cach of
the above.

Mazly Deng
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