MICROORGANISMS : FRIEND AND FoE

‘- lrmt have seen several kinds of
plants and animals. However,
there are other living organisms

around s which we normally cannol

see. These are called microorganisms
or mierobes. For example, you might
have observed that during the rainy
season moist bread gets spollt and its
surface gets covered with greyish white
patches. Observe these patches through

a magnifying glass. You will see liny,

black rounded structures. Do you know

what these structures are and where do
these come from? '

2.1 Microorganisms
Activity 2.1

Collect some molst
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Do you flnd Uny organisms moving
around?
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These observations show that water
and soil are full of tiny organisms,
though not all of them fall into the
category of microbes. These
microorganisms or microbes are so
small in size that they cannol be seen
with the unatded eye. Some ol these,
such as the fungus that grows on bread,
can be seen with a magnifying glass.
Others carmot be seen without the help
of a mleroscope, That s why these are
called microorganisms or microbes.

Microorganisms are classified into
four major groups. These groups are
bacteria. fungl. protozoa and some
algae. Some of these common
microorganisms are shown In
Figs, 2.1 -2.4.

Viruses are also microscople but are
different from other microorganisms.
They. however. reproduce only inside the
cells of the host organtsm, which may be
a bactertum, plant or antmal. Some of the
viruses are shown in Fig. 2.5. Common
allments like cold, nfluenza (flu) and
most coughs are caused by viruses.
Serlous diseases ltke pollo and chicken
pex are also caused by viruses.

Diseases Uke dysentery and malaria
are caused by protoroalprolozoans)
whereas typhold and tuberculosts (TB)
are bacterial diseases.

You have learnt about some of
these microorganisms in Classes VI
and VII.
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Fig. 2.1: Hacleria

Gt plfmmonmns Spirodyr Paroomesiiam

Fig, 2.2 : Aligae Fig. 2.3 ; I'olozna
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Fig. 2.4 : Furujpl
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Flg. 2.5 : Vinises

2.2 Where do Microorganisms
Live?

Microorganisms may be single-celled
like bacteria, some algae and protozoa.
or multicellular, such as many algae and
fungt. They Uve in all types of
environment, ranging from tee eold
climate to hot springs; and deserts to
marshy lands. They are also found
inside the bodies of animals including
humans. Some microorganlisms
grow on other organisms while others
exist freely.

2.3 Microorganisms and Us

Microorganisms play an Important role
in our lives, Some of them are benefictal
In manv ways whereas some others are
harmful and cause diseases, Let us
study about them in deltall.

Friendly Microorganisme

Microorganisms are used lor varlous
purposes. They are used In the
preparation of curd, bread and cake.

Microbrganlsms have been used for
the production of dlcohiol since ages.

Thev are also used in cleaning up
ol the enwvironiment. For example, the
organic wastes (vegelable peels, remains
of antmals. [aeces. ete.) are broken
down Into harmless and usable
substances by bacterta. Recall that
baecteria are also used In the
preparation of medicines. In agriculture
they are used to Increase sofl fertility

by fixing nitrogem
Making of Curd and Bread

You have learnt in Class VII that milk s
turned inta curd by bacteria.

ul saw thal my mother

atdded a Hile cund. 1o warm.
milk o set eyrd for the
mi.tdag lwmﬂhwly?

Curd contains several milero-
organisms. Of these, the bacterium,
Lactobactllus promotes the formation
of curd. It multiplles in milk and
converts 1t into curd. Bacteria are also
Involved In the making of cheese,
pickles and many other food ttems. An
important ingredient of rava (sooji)
Idlis and bhaturas Is curd. Can you
guess why? Bacteria and veast are also
helpful for fermentation of rice 1dlis
and dosa batter.

B
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Actiﬂty 2.3

'lhke by kg flour (atta or matda),
add some sugar and mix with
warm water, Add a small amount
of yeast powder and knead to
make a soft duu,gh ‘What do ‘you
observe after two hours? Did yon

mmeduughnw

Yeast reproduces rapldly and
produces carbon dloxide during
resplration:. Bubbles of the gas All the
dough and Increase its volume (Fig, 2.6).
This {s the basis of the use of yeast In
the baking industry for making breads,
pastries and cakes.

Commerclal Use of Mlcroorganisins

Microorgantsms are used for the lange scale
production of alecohol. wine and acetic acid
[vinegar). Yeast Is used for commercial
production of alcohol and wine, For this
purpose yeast Is grown on natural sugars
present in grains like barley, wheal, rice,
crushed fruit julces. ete.

Activity 2.4

Take a 500 mL beaker filled upto
3 with water. Dissolve 2-3
teaspoons of sugar In it. Add halfa

spoon of yeast. Wmﬂmm@*
solution. Keep il covered in a warm
place for 4-5 hours. Now smell the
solution, Can'you get a smell?

This Is the smell of alcohol as sugar
has been converted into aleohol by yeast.
This process ol conversion of sugar into
alcohol Is known as fermentation.

Louts Pasteur
discovered
[ermentation
ity 1857,

Medlcinal Use of Microorganisms

‘Whenever you fall 1l the doctor may

give vou some antiblotic tablets.
capsules or injectlons such as of
peniciilin. The source of these
medleines Is microorganisms, These
medicines kill or stop the growth of the
disease-causing microorganisms. Such
medlicines are called antiblotics. These
days a number of antibiotics are being
produced from bacterta and fungl.
Streptomycein. tetracyeline and
erythiromycin are some of the

In 1929, Alexander
Fleming was warking
an a culiure of diseases-
causing bacleria.
Suddenly he found the
spores af a little green mould n one of
his culture plates. He observed that
the presence ol mould prevented Lhe
growth of bacteria In facl. It also killed
many of these bacteria. From this the
mould pentciilin was prepared.

20

it

i
SCENCE

20228



commonly known antiblotics which are
made from fungl and bacterta. The
antiblotics are manulactured by
growing specific mieroorganisms and
are used to cure a variety of diseases.

Antiblotics are even mixed with the
feed of livestock and pouliry to check
microblal infection In antmals. They are
also used to control many plant
diseases,

IL Is Importanl to remember thal
anlibtoties should be laken only 6n
the adviee of a qualifed doclor. Also
you must complele the course
prescribed by the doctor. If you take
antibiotics when not needed or in
wrong doses, i may make the drug
less ellectlve when you mighl need
it 1o fuiure. Also anlibloties taken
unnecessarily may kill the beneficial
bacleria In the body. Antibloties,
however, are not eliective against
cold and flu as these are caused by
viruses.

Vaccine

ghﬂ:rn ﬁmlmg,tlgéi

When a disease-carrying microbe enters
our body, the body produces antibodies
to fight the Invader. The body also
remembers how to fight the microbe {f
It enters again. I dead or weakened
microbes are introduced into a healthy
body, the body fights and kills
the Imvading bacteria by producing
suitable antibodies. The antibodles
remain in the body and we are protected

from the disease-causing microbes for
ever. This I1s how a vaccine works.
Several diseases, Including cholera,
tuberculosls, smallpox and hepatitls can
be prevented by vaccination.

Edward Jenner
discovered Lhe
vatcine [or simall-
pox in 1708,

In your childhood. you must have
been given Injectlons to protect
yourself against several diseases.
Can you prepare a list ol these
disenses? You may take help from

your parents,

It 1s essentlal to protect all children
against these diseases. Necessary
vaceines are avallable in the nearby
hospitals. You might have seen the
advertisement on TV and newspapers
regarding protection of children against
pallo under the Pulse Pollo Programime.
Pollo drops given to children are
actually a vaccine.

A worldwlde campalgn agalnst
smallpox has finally led to its eradication
from most parts of the world.

These days vaccines are made on a
large scale from microorganisms fo
protect humans and other antmals from
several diseases

Increasing Sofl Fertility

Some bacteria (Fig. 2.7) are able to fix
nitrogen from the atmosphere to enrich
soill with nitrogen and increase 1its
fertility, These microbes are commonly
called blalogical nitrogen fixers.

MirnooHcANESS : FRIERD A%D FoE
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Fig. 2.7 : The Nttrogen _fixmg cyanobacteria (biue green algae)

Cleaning the Environment

Boojho and Pahell had observed the
school gardener 1 manure. Along

with their {riends, they collected wastes

of plants, vegetables and frutts from
nearby houses and gardens. They put
them In a pit mearnit for wasle disposal.
Alter some time, 1t decomposed and got
converted to manure. Boolho and
Pahell wanted to know how this had
happened.

Activity 2.5
T ke tworpots and Afleds
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Do you find any difference In the
contents of the two pols? If so, what 1s
the difference? You will find (hat plant
waste In pot A, has been decomposed.
How did this happen? The plant waste
has been converted info manure by the
actlon of microbes. The nutrients

released In the process can be used by
the plants again.

Did you notlce that in pot B, the
palythene bags, empty glasses, bottles
and broken toy parts did not undergo
any such change? The microbes could
not ‘act” on them and convert them into
manure,

You often see large amounts of
dead organic matter In the form of
decaying plants and somettmes dead
animals on the ground. You find
that they disappear after some time.
This is because the microorganisms
decompose dead organie waste of plants
and antmals converting them Into

simple substances. These substances

are again used by other plants and
animals. Thus, microorganisms can
be used to degrade the harmiul and
smelly substances and thereby clean
up the environment

2.4 Harmful Microorganisms

Microorganisms are harmiful in many
ways. Some of the microorganisms
cause diseases in human beings. plants
and animals. Such disease-causing

o
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microorganisms are called pathogens,
Some microorganisms spoll food,
clothing and leather. Let us study more
about thelr harmful activitles,

Disease causing Microorganisms
in Humans

Pathogens enter our body through the
alr we hreathe, the water we drink or
the food we eat. They can also get
transmitted by direct contact with an
infected person or carrted by an animal,
Microbial diseascs that can spread from
an infected person to a healthy person
through alr, waler, food or physleal
contact are called communiecable
diseases, Examples of such diseases
Inciude chelera, commeon cold, chicken
pox and tuberculosis.

When a person sulfering [rom
common cold sneezes, fine droplets of
moisture carrying thousands of viruses
are spread In the afr. The virus may enter
the body of a healthy person while
breathing and cause infection.

‘We should keep a
handkerchie! on the
m:mu and mouth wihile

I Is Betler L
_lmhp n dlﬂt.hm:e {rom.

infected persons,

There are some Insects and animals
which act as carrlers ol disease-
causing microbes. Housefly ts one such
carrier. The {lies sit on the garbage and
anlmal excreta. Pathogens stick to thetr
bodies. When these {lies sit on uncovered
food they may transfer the pathogens.
Whoever eals the contaminated food 1s
likely to get sick. So. it is advisable to
always Keep [ood covered. Avold
consuming uncovered items of lood.
Another example of a carrter is the
female Anopheles mosquito [Fig. 2.8,
which carries the parasite ol malaria
(Flasmodium). Female Acdes mosquito
acts as carrler ol dengue virus.
How ean we control the spread of malaria
or dengue?

Why daes the teacher 2Ag
keep Lelling us nol
Inhlmlﬂ'ad}mi

‘m the
mtghbﬂmhﬂﬂd'?

All mosqultoes breed in water, Hence,
one should not let water collect
anywhere; in coolers. tyres. flower pot,
ete. By keeping the surroundings clean
and dry we can prevent mosquitoes from
breeding. Try to make a list of measures
which help to avold the spread of
malaria.

MirmooHeANESS | FRIERD %D FoE
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Table 2.1: Some Common Human Diseases caused by Microorganisms

Microorganism | Transmission [General)

Tuberculosis Bacteria Alr Keep the patient in complete

» Isolation. Keep the personal
fcsi L Al belongings ol the patlent away
; T l[rom lhosée of lhe olhers,

Chilcken Pox Virus Alr/Contacl Vaccinalton o be given at

Pollo Virus Alr/Waler sullable agr.

Cholera Bacteria Waler/Food Maintain personal hyglene
and good sanilary habits.

Typhold Bacteria Waler Consume properly cooked food
and belled drinking waler,
Vaceination,

Hepatills A Virus Water: Drink boiled drinking water.
Vaceolnation.

Malaris Protozoi Mosqtille Use moesquile nel and
repelients. Spray Insecticides
and conirol breedmg af
mosquitoes by not allowing
water to collect in the
surroundings.

Some of the common diseases
allfectind humans, thelr mode of
transmission and few general methods
of prevention are shown tn Table 2.1.

Discasge cansing Microorganisms
in Animals

Several microorganisms not only cause
diseases In humans and plants, bul also

Robert Kach (1876)
discovered Lhe bacterium
[Bacillus arthracis) which

1S5S TR Sk,

in other animals. For example. anthrax
Is a dangerous human and cattle
disease caused by a bacterium. Foot
and mouth disease of catlle Is caused
by a virus.

IHsease causing Microorganisms
In Plants

Several mlcroorganisms cause
diseases in plants ltke wheat. rice, potato,
sugarcane, orange, apple and others.
The diseases reduce the yleld of crops.
See Table 2.2 jor some such plant
diseases, They can be controlled by the
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Table 2.2: Some Common Plant Diseases caused by Microorganisms

Plant Micro- Mode of
Diseases organism Transmission
Citrus Bacteria Alr

cankesr

Rust of Fungl Adr,

wheal seeds

Yellow veln Virus Insect

misalc of

blindi (Olaa)

use of certaln chemicals which kill the
microhes.

Food Polsoning

Boojho was invited by his friend to a
party and he ate a vartety of foodstuff,
On reaching home he started vomiting
and had to be taken to a hosplital. The
doctor sald that this condition could be
due to food poisoning.

Food poisoning could be due to the
consumption of food spollt by some
microorganisms. Microorganisms
that grow on our lood sometimes
produce toxte substances. These

make the food polsonous causing
serfous illness and even death. So. 1t
Is very Ilmportant that we preserve
food to prevent it from belng spollt.

2.5 Food Preservation

In Chapter 1, we have learnt about the
methods used to preserve and store food
grains. How do we preserve cooked food
at home? You Know that bread lefi
unused under moist conditions is
altacked by [ungus. Microorganisms
spotl our food. Spatled food emits bad
smell and has a bad taste and changed
colour. Is spolling of food a chemieal
reactiom?

Pahell bought some mangoes but she
cottld not eat them for a few days. Later
she found that they were spolit and
rotten. Butl she knows that the mango
plekle her grandmother makes does not
spoil for a long time. She Is confused.

‘MicrooicANEss : FRERD A Foe
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Let us study the common methods
of preserving food In our homes. We
have to save 1t from the attack of
mMicCroorganisms.

Chemical Method

Salis and edible oils are the commaon
chemleals generally used to chieck the
growth of microorganisms. Therefore
they are called preservatives. We add
salt or acld preservatives Lo plckles Lo
prevent the atiack of microbes. Sodium
benzoate and sodium metabisuiphite are
common preservatives. These are also
used In Jams and squashes to check
their spoilage.

Preservation by Common Salt

Common sall has been used to preserve
meat and fish for ages. Meat and fish
are covered with dry salt to check
the growth of bacterfa. Salting 18 also
used to preserve amla, raw mangoes,
tamarind, ele,

Preservation by Sugar

Jams, jelltes and squashes are preserved
by sugar. Sugar reduces the moistire
content which inhibits the growth of
bacterta which spotl food.

Preservation by Ofl and Vinegar

Use ol oll and vinegar prevents spollage
of pickles because bacteria cannot live
in such an emwironment. Vegetables,
frutts, fish and meat are often preserved
by this method.

Heat and Cold Treatments

You must have observed your mother
botling miulk before It Is stored or nsed.
Bolling kills many microorganisms.

Simllarly, we keep our food in the

refrigerator. Low temperature inhibits
the growth of microbes.

Why does (he milk that
comes in packets nol spoll?
Myuuﬂhﬂ-tddmihal.ﬂw
‘milk is ‘pasteurised’. What

s pasteurisation?

Pasteurised milk can be ¢onsumed
without bolling as it Is free from harmiul
microbes. The milk is heated to about
70°C for 15 to 30 seronds and then
suddenly chilled and stored. By doing
so. it prevenis the growth of microbes.
This process was discovered by Louis
Pasteur. It s called pasteurisation.

Storage nnd Packing

These days dry Irutts and even
vegelables are sold I sealed atr tight
packets to prevent the attack of
microbes,

2.6 Nitrogen Fixation

You have learni about the bacterium
Rhtzobtum in Classes VI and VI It is
fnvolved in the fixation of nitrogen In
leguminous plants (puises). Recall that
Rhizobtum lives in the root nodules of
leguminous plants (Fig, 2.9). such as
beans and peas, with which It has a
symblotic relationship. Sometimes

nitrogen gets lixed through the action
of Hghitning. But you know that the

amount of nitrogen In the atmosphere

remalns constant. You may wonder
how? Let us understand this tn the next
section.
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Fig. 2.9 ; Roots of aleguminous plont udh ool
nodtdes

2.7 Nitrogen cycle

Our atmosphere has 78% nitragen gas.
Nitrogen 1s one of the essential
constltuents of all living organisms as
part of proteins, chlorophyil, nueclete
aclds and vitamins. The atmospheric

nilrogen cannot be taken directly by
plants and animals. Cerlain bacterta and
blue green algae present in the soil fix
nitrogen from the atmosphere and
convert It into compounds of nitrogen.
Once nitrogen is converted into these
usable compounds, It can be ulllised by
plants from the soll through thelr root
system. Nitrogen is then used for the
synthesis ol plant proteins and other
compounds. Antmals feeding on plants
get these proteins and other nitrogen
compounds [Fig. 2.10).

When plants and animals die,
bacteria and fungl present in the soil
convert the nltrogenous wastes Inlo
nitrogenous compounds 1o be used by
plants again. Certain other bacteria
converl some part of them to nitrogen
gas which goes back (nto the

atmosphere. As a result. the percentage

ol nitrogen n the atmosphere remains
miore or less constant.

ATMOSPHERIC
NITROOEN'
nghm!ng
Uplake Anbimaly — :
Nitrogen fixdng Liv i el I:.:.!;.r}::u:_.;';lj';l
hactera flx Munts plnts of nﬁ{rrmm
atmespheric A l Inlp S
ritrogen nitroen
Nilregenmin
wiale
[roam excratinn
anad death

Baoler,
iy duirne flx
mitrogen {6

nillrogenos \\j

compounds

Campairgs af
Fitregen in the Soll

Fig. 2.10 : NttrogeT cjole
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- WHAT YOU HAVE LEARNT
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Microorganisms are too small and are nol

‘wisible (6 1he unsatded sye.

They can live in all kinds of environment,
rmwﬁnmmmlﬂtﬂtnnm to hot springs
and deserts (o manshy lads.
Microbrganiisms are found in alr, water and
mmebﬂﬁe&ﬂmmﬂm

Mlmurpnlm mcluﬂn banmﬂa mngl;

'ﬂtﬁh‘ﬂﬂ m‘m Uhr nhm-: mﬂtﬂ!ﬂhﬂd‘ilﬂtﬂg
Organisms, mmm!mdmmm
VIruses are qmi: d!l'l'urq‘dl Igm ul]ier

501!11’-‘ mlcmdmﬁnhai‘ﬂ are usefid for
:rog_:_unmlal m‘qdhni‘fun of medicines and

m@nﬂﬁ@nﬂmmmﬂmmmﬂ
siibstances and clean up the environment.
Fm;n:nqng cause serlous discases llke

S

.':'

Su-mw aﬂcmmﬁmisms Teside 1 the Tont
nodules of legumtnous planis. They can lix
me hmtm present i the soif fix nitrogen
l‘mm HIIE &lmmphuu and converl iolo

‘Certaln bacterta converl compounds ofpitro-

gen present m (e sotl into nitrogen gas which
is relased Lo e almosphere.
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Exercises

1.  Filin the blanks.
fal
b)

1]

id)

Microorgamisins can be seen with the heip ol a
Hlue green aleae fix directly from atr and enhance feriility
of =aill.

Alcoliol is produced with the help of
Cliolera s caused by

2 Tick the cormeel answer,

ial

{b)

icl

(c)

le]

i

Yeaal 1s used In the prodoction of

1) sugar (i) slcobol (1) hyvidrochlonc acid  (iv]) oxyeen

The [ollowing 15 an anlibloti:

(1) Sodmim bicarbonate (1) Streplomyein (1) Alcohol (V) Yeasl
Carrier of malaris-causing profozoan s

(i female Anopheles mosquito () cockroach
i) houseny (v Butterfly

The most common carmier of communicable diseases 15

() ant (1) housefly () dragonily () spider

The bread ar idif dough rises becanse of

(1) hesl () @iidmg (1) growih of yeasti cells () kneading
The process of conversion of sugar into aleohal 15 called

(1) mitrogen fixation (#) mouldmg () Ermentation (v infection

8. Match the organisms in Column A wilh their action In

Column B.
A B
(1) Bacleria fa) Fixing nitrogen
(] Rhezobhmm i) Setiing ol curd
i)  Lactobactihes {c] Baking of bread
() Yeasl 8 Causmg malaria
vl A prolorosn {e)] Causing cholera
(vi] Awtrus (l Causing AIDS

gl Producing antibpdies

4. Canmicroorganisins be seen with the naked eve? If nol. how can they be
seen'?

B T 1o 3]
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What are (he major groups of microorgantsms?

Wrile 10 Unes on (he nseliness of microorgantsms (i our fves.

Wrile a shart paragraph on the harmiful elfects of microorganisms.

Name he mlcroorgarilsms wlilch cai x atmdspleric tibroser n e soll.

What are antibiotics? What precautions musl be {aken while taking
antibolles?

Extended Learning — Activities and Projects

l.

an explanation.

Pull gul & gram ¢ bean plunl Irom Lhe Deld. Observe s roals. You
will findd rovend stroetures called ool nexdules on the roots. DRw a
diagram of the root and show the root nodiules.

Coliett the labels from the bolties of jams amid jellles. Witte down
the slof coribenls printed on {he Tabels.

Visit-a doctor. Find ot why antibiotics should not be overused.
Prepare a shori report.

Project : Reguirements— 2 [esl fubes. marker pen. sugar. yeasi
powder, 2 balloons and Iine water,

Take lwo lesl tubes and mark thent A and B, Clamp these tubes In
a stand and M them with weler legvingsome space al (he lop. Pul
two spoonlals of siigar In cach
of Lhe lést (uhes Add a spooniiil
of yeas| intest lube B inflate the
two ballogns incomplelely. Now
U the balloons on e mouths
of each test tuhe. Keep them in
4 warm place, away from
suniight. Walch the setup every
day lor nexl 3-4 dayue. Revard
VIOUIT nﬁ_stn'almus and (hink al

Now take anolher lest tabe
Mtled 1/4 wilh Ume waler
Hemowve the ballotn from lest
tube B 1o such a mammer that
a5 Inside (he balloen does nol
escape. Fil the balloon on the
test tube and shake well
Observe and explain:

8
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- Did You Enow?

Bacterta have lved on the earth for much longer than hmman betnes.
They aresuch hardy argantsms that they can live tmder exireme conditions.
They have been (ound living in bolling mudpols and extremly cold oy walers,
They have been found In lakes of caustic soda and in peols of concentrated
sitlphurie actd. They can sumvive at depths of several ktlometres. They
probably can survlve in space. loo. A kind of baclerium was recovered
trom a camera which stood on the moon lor two yvears There 15 probably o
enwviromment m which bacterta canmot survivie,
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