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Question 1: 

Bacteria cannot be seen with the naked eyes, but these can be seen with the help of 

a microscope. If you have to carry a sample from your home to your biology 

laboratory to demonstrate the presence of microbes under a microscope, which 

sample would you carry and why? 

Answer 

Curd can be used as a sample for the study of microbes. Curd contains numerous 

lactic acid bacteria (LAB) or Lactobacillus. These bacteria produce acids that 

coagulate and digest milk proteins. A small drop of curd contains millions of bacteria, 

which can be easily observed under a microscope.  

 

Question 2: 

Give examples to prove that microbes release gases during metabolism. 

Answer 

The examples of bacteria that release gases during metabolism are: 

(a) Bacteria and fungi carry out the process of fermentation and during this process, 

they release carbon dioxide. Fermentation is the process of converting a complex 

organic substance into a simpler substance with the action of bacteria or yeast. 

Fermentation of sugar produces alcohol with the release of carbon dioxide and very 

little energy. 

 

(b) The dough used for making idli and dosa gives a puffed appearance. This is 

because of the action of bacteria which releases carbon dioxide. This CO2 released 

from the dough gets trapped in the dough, thereby giving it a puffed appearance.  

 

Question 3: 

In which food would you find lactic acid bacteria? Mention some of their useful 

applications. 

Answer 
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Lactic acid bacteria can be found in curd. It is this bacterium that promotes the 

formation of milk into curd. The bacterium multiplies and increases its number, 

which converts the milk into curd. They also increase the content of vitamin B12 in 

curd. 

Lactic acid bacteria are also found in our stomach where it keeps a check on the 

disease-causing micro-organisms.  

 

Question 4: 

Name some traditional Indian foods made of wheat, rice and Bengal gram (or their 

products) which involve use of microbes. 

Answer 

 (a) Wheat:  

Product: Bread, cake, etc. 

2. Rice:  

Product: Idli, dosa  

2. Bengal gram: 

Product: Dhokla, Khandvi 

 

Question 5: 

In which way have microbes played a major role in controlling diseases caused by 

harmful bacteria? 

Answer 

Several micro-organisms are used for preparing medicines. Antibiotics are medicines 

produced by certain micro-organisms to kill other disease-causing micro-organisms. 

These medicines are commonly obtained from bacteria and fungi. They either kill or 

stop the growth of disease-causing micro-organisms. Streptomycin, tetracycline, and 

penicillin are common antibiotics. Penicillium notatum produces chemical penicillin, 

which checks the growth of staphylococci bacteria in the body. Antibiotics are 

designed to destroy bacteria by weakening their cell walls. As a result of this 

weakening, certain immune cells such as the white blood cells enter the bacterial cell 
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and cause cell lysis. Cell lysis is the process of destroying cells such as blood cells 

and bacteria. 

 

Question 6: 

Name any two species of fungus, which are used in the production of the antibiotics. 

Answer 

Antibiotics are medicines that are produced by certain micro-organisms to kill other 

disease-causing micro-organisms. These medicines are commonly obtained from 

bacteria and fungi. 

The species of fungus used in the production of antibiotics are: 

 Antibiotic Fungus source 

1. Penicillin Penicillium notatum  

2. Cephalosporin Cephalosporium acremonium  

 

Question 7: 

What is sewage? In which way can sewage be harmful to us? 

Answer 

Sewage is the municipal waste matter that is carried away in sewers and drains. It 

includes both liquid and solid wastes, rich in organic matter and microbes. Many of 

these microbes are pathogenic and can cause several water- borne diseases. Sewage 

water is a major cause of polluting drinking water. Hence, it is essential that sewage 

water is properly collected, treated, and disposed. 

 

Question 8: 

What is the key difference between primary and secondary sewage treatment? 

Answer 

 Primary sewage treatment  Secondary sewage treatment 



 
Class XII Chapter 10 – Microbes in Human Welfare Biology 

 

 

Page 4 of 8 

 
Website: www.vidhyarjan.com             Email: contact@vidhyarjan.com Mobile: 9999 249717 

 
Head Office: 1/3-H-A-2, Street # 6, East Azad Nagar, Delhi-110051 

 (One Km from ‘Welcome’ Metro Station) 

1. It is a mechanical process involving the 

removal of coarse solid materials. 

1. It is a biological process 

involving the action of microbes. 

2. It is inexpensive and relatively less 

complicated.  

2. It is a very expensive and 

complicated process. 

 

Question 9: 

Do you think microbes can also be used as source of energy? If yes, how? 

Answer 

Yes, microbes can be used as a source of energy. Bacteria such as Methane 

bacterium is used for the generation of gobar gas or biogas. 

The generation of biogas is an anaerobic process in a biogas plant, which consists of 

a concrete tank (10−15 feet deep) with sufficient outlets and inlets. The dung is 

mixed with water to form the slurry and thrown into the tank. The digester of the 

tank is filled with numerous anaerobic methane-producing bacteria, which produce 

biogas from the slurry. Biogas can be removed through the pipe which is then used 

as a source of energy, while the spent slurry is removed from the outlet and is used 

as a fertilizer.  

 

Question 10: 

Microbes can be used to decrease the use of chemical fertilisers and pesticides. 

Explain how this can be accomplished. 

Answer 

Microbes play an important role in organic farming, which is done without the use of 

chemical fertilizers and pesticides. Bio-fertilizers are living organisms which help 

increase the fertility of soil. It involves the selection of beneficial micro-organisms 

that help in improving plant growth through the supply of plant nutrients. Bio-

fertilizers are introduced in seeds, roots, or soil to mobilize the availability of 

nutrients. Thus, they are extremely beneficial in enriching the soil with organic 

nutrients. Many species of bacteria and cyanobacteria have the ability to fix free 
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atmospheric nitrogen. Rhizobium is a symbiotic bacteria found in the root nodules of 

leguminous plants. Azospirillium and Azotobocter are free living nitrogen-fixing 

bacteria, whereas Anabena, Nostoc and Oscillitoria are examples of nitrogen-fixing 

cyanobacteria. Bio-fertilizers are cost effective and eco-friendly.  

Microbes can also act as bio-pesticides to control insect pests in plants. An example 

of bio-pesticides is Bacillus thuringiensis, which produces a toxin that kills the insect 

pests. Dried bacterial spores are mixed in water and sprayed in agricultural fields. 

When larvae of insects feed on crops, these bacterial spores enter the gut of the 

larvae and release toxins, thereby it. Similarly, Trichoderma are free living fungi. 

They live in the roots of higher plants and protect them from various pathogens. 

Baculoviruses is another bio-pesticide that is used as a biological control agent 

against insects and other arthropods.  

 

Question 11: 

Three water samples namely river water, untreated sewage water and secondary 

effluent discharged from a sewage treatment plant were subjected to BOD test. The 

samples were labelled A, B and C; but the laboratory attendant did not note which 

was which. The BOD values of the three samples A, B and C were recorded as 

20mg/L, 8mg/L and 400mg/L, respectively. Which sample of the water is most 

polluted? Can you assign the correct label to each assuming the river water is 

relatively clean? 

Answer 

Biological oxygen demand (BOD) is the method of determining the amount of oxygen 

required by micro-organisms to decompose the waste present in the water supply. If 

the quantity of organic wastes in the water supply is high, then the number of 

decomposing bacteria present in the water will also be high. As a result, the BOD 

value will increase.  

Therefore, it can be concluded that if the water supply is more polluted, then it will 

have a higher BOD value. Out of the above three samples, sample C is the most 

polluted since it has the maximum BOD value of 400 mg/L. After untreated sewage 
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water, secondary effluent discharge from a sewage treatment plant is most polluted. 

Thus, sample A is secondary effluent discharge from a sewage treatment plant and 

has the BOD value of 20 mg/L, while sample B is river water and has the BOD value 

of 8 mg/L. 

Hence, the correct label for each sample is: 

Label BOD value Sample 

A. 20 mg/L Secondary effluent discharge from a sewage treatment plant 

B. 8 mg/L River water 

C. 400 mg/L Untreated sewage water 

 

Question 12: 

Find out the name of the microbes from which Cyclosporin A (an immunosuppressive 

drug) and Statins (blood cholesterol lowering agents) are obtained. 

Answer 

 Drug Function Microbe 

1. Cyclosporine −A Immuno suppressive drug Trichoderma polysporum 

2. Statin Blood cholesterol lowering agent Monascus purpureus  

 

Question 13: 

Find out the role of microbes in the following and discuss it with your teacher. 

(a) Single cell protein (SCP) 

(b) Soil 

Answer 

 (a) Single cell protein (SCP) 
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A single cell protein is a protein obtained from certain microbes, which forms an 

alternate source of proteins in animal feeds. The microbes involved in the 

preparation of single cell proteins are algae, yeast, or bacteria. These microbes are 

grown on an industrial scale to obtain the desired protein. For example, Spirulina can 

be grown on waste materials obtained from molasses, sewage, and animal manures. 

It serves as a rich supplement of dietary nutrients such as proteins, carbohydrate, 

fats, minerals, and vitamins. Similarly, micro-organisms such as Methylophilus and 

methylotrophus have a large rate of biomass production. Their growth can produce a 

large amount of proteins. 

(b) Soil 

Microbes play an important role in maintaining soil fertility. They help in the 

formation of nutrient-rich humus by the process of decomposition. Many species of 

bacteria and cyanobacteria have the ability to fix atmospheric nitrogen into usable 

form. Rhizobium is a symbiotic bacteria found in the root nodules of leguminous 

plants. Azospirillium and Azotobocter are free living nitrogen-fixing bacteria, whereas 

Anabena, Nostoc, and Oscillitoria are examples of nitrogen-fixing cyanobacteria.  

 

Question 14: 

Arrange the following in the decreasing order (most important first) of their 

importance, for the welfare of human society. Give reasons for your answer. 

Biogas, Citric acid, Penicillin and Curd 

Answer 

The order of arrangement of products according to their decreasing importance is:  

Penicillin- Biogas − Citric acid − Curd 

Penicillin is the most important product for the welfare of human society. It is an 

antibiotic, which is used for controlling various bacterial diseases. The second most 

important product is biogas. It is an eco-friendly source of energy. The next 

important product is citric acid, which is used as a food preservative. The least 

important product is curd, a food item obtained by the action of lactobacillus bacteria 

on milk  
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Hence, the products in the decreasing order of their importance are as follows:  

Penicillin- Biogas − Citric acid − Curd 

 

Question 15: 

How do biofertilisers enrich the fertility of the soil? 

Answer 

Bio-fertilizers are living organisms which help in increasing the fertility of soil. It 

involves the selection of beneficial micro-organisms that help in improving plant 

growth through the supply of plant nutrients. These are introduced to seeds, roots, 

or soil to mobilize the availability of nutrients by their biological activity. Thus, they 

are extremely beneficial in enriching the soil with organic nutrients. Many species of 

bacteria and cyanobacteria have the ability to fix free atmospheric nitrogen. 

Rhizobium is a symbiotic bacteria found in the root nodules of leguminous plants. 

Azospirillium and Azotobocter are free living nitrogen-fixing bacteria, whereas 

Anabena, Nostoc, and Oscillitoria are examples of nitrogen-fixing cyanobacteria. Bio-

fertilizers are cost effective and eco-friendly.  

 

 



CHAPTER 10

MICROBES IN HUMAN WELFARE

POINTS TO REMEMBER

Activated Sludge Process : Aerobic sewage treatment process using 
aerobic micro-organisms present in sewage sludge to break down organic 
matter in sewage.

Biofertilisers : Microorganisms which produce fertilisers and enrich the 
soil e.g., Bacteria, cyanobacteria and fungi.

Bioactive Molecules : Molecules produced for commercial use from 
microbes and used for various purposes e.g., Trichoderma polysporum 
(fungus) is used to obtain immunosuppressive agent cyclosporin A.

Biochemical Oxygen Demand (BOD) : Total amount of oxygen 
consumed by bacteria for oxidation of organic matter present in one litre of 
water.

Baculovirus : Pathogens that attack insects and other arthropods. They 
are used to kill harmful pests and arthropods e.g., Nucleopolyhedrovirus.

Biocontrol Agents : Use of biological methods for controlling plant diseases 
and pests

Flocs : During secondary treatment of effluent, excessive growth of 
aerobic bacteria and fungi form a mass of mesh like structure called flocs. 
Immunosuppressive Agent : Chemical substances which suppress the 
immunity against organ transplant.

Lactic Acid Bacteria (LAB) : Bacteria growing in milk and convert it into 
curd e.g., Lactobacillus.

Organic Farming : Technique of farming, in which biofertilisers are used 
to enrich the soil.

Prion  - The proteinaceious infectious plants.

Thermal vents - The sites deep inside the geysers/ hot springs, where the 
average temp. is as high as 100°C.

Methanogens - Bacteria producing large quantity of methane during 
decomposition of organic matter.
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GAP : Ganga Action Plan

KVIC : Khadi and Village Industries Commission

TMV : Tobacco Mosaic Virus

YAP : Yamuna Action Plan

IPM : Integrated Pest Management.

oMicrobes includes protozoa, bacteria, fungi, microscopic plants, 
viruses, viroids and prions.

Microbes in household products :

Microbes in pruduction of Biogas :

oSome bacteria which grow anaerobically on cellulosic material 
produce large amount of Methane (CH4), along with 
Carbondioxide and hydrogen. These bacteria are called 
methanogens e.g., Methanobacterium.

oMethanogens are naturally found in rumen of cattle and sewage

Milk Curd
Lactobacllus

Dough Swollen, Little fermented dough
Yeast

Dough Toddy (fermented drink)
Microbes

Fementation

Cattle + Cellulosic food Partially digested cellulose
Methnaogens

+methane (CH )4

Manure + Biogas Cattle dung (Gobar)
Methnaogens
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Microbes as Biocontrol Agents

Microorganisms Catgory Action

(i) Trichoderma Species fungus Kills pathogen in the root 
system

(ii) Bacillus thuringiensis bacteria Kills the insect pest (Bt-
cotton)

(iii) Nucleopolyhedrovirus Virus Kills insects and other 
(Baculoviruses) arthropods.

Microbes as Biofertilisers

Rhizobium, Azospirillum, Azotobacter . (Bacteria) Anabaena, Nostoc, 
Oscillatoria (Cyanobacteria) Genus Glomus (Mycorrhiza).

Microbes in Industries :

(a) Fermented Beverages : Saccharomyces cerevisae a yeast is 
used to make bread, fermented fruit juice and alcohol.

(b) Antibioitics : Penicillium notatum

(c) Other chemicals /enzymes/Bioactive molecules Many organic 
acids, enzymes are also produced by microorganisms

S.No. Microbe Category Product

1. Aspergillus niger Fungus (Yeast) Citric Acid

2. Acetobacter Aceti bacterium Acetic acid (Vinegar)

3. Saccharomyces cerevisaeFungus Ethanol

4. Lactobacillus Bacteria Lactic acid

5. Streptococcus Batreria Streptokinase

6. Clostridium butylicum Bacteria Butyric acid

7. Monascus purpureus Fungus (Yeast) Statin (Blood cholesterol

lowering agent)

8. Trichoderma polysporum Fungus Cyclosporin A 

(Immunosupressive agent)

Microbes in sewage Treatment :

Hetrotrophic microbes present in the sewage are involved in the treatment 
of water. Some methanogenic bacteria are commonly found in the 
anaerobic sludge during sewage treatment.

QUESTIONS
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VSA (1 MARK)

1. How does a small amount of curd added to fresh milk convert it into 
curd? Mention a nutritional quality that get added to the curd.

2. Why is secondary treatment of water in sewage treatment plant called 
biological treatment?

3. An antibiotic called .Wonder Drug. was used to treat the wounded 
soldiers of America during World War-II. Name the drug and the 
scientist who discovered it.

4. You have observed that fruit juice in bottles bought from the market are 
clearer as compared to those made at home. Give reason.

5. Alexander Fleming discovered .Penicillin, but its full potential as an 
effective antibiotic was established by other scientists. Name the two 
scientists.

6. Name the plant whose sap is used in making .Toddy.. Mention the 
process involved in it.

SA II (2 MARKS)

7. Name two alcoholic drinks produced in each of the following ways.

(i) by distillation and (ii) without distillation.

8. Lactic Acid Bacteria (LAB) is commonly used in the conversion of milk 
into curd. Mention any two other functions of LAB that are useful to 
humans.

9. How do mycorrhizae function as biofertilisers? Explain with example.

10. Cyanobacteria (Nostoc, Anabaena) are used as biofertilisers in certain 
crop fields. Name such one crop. Also, mention the names of two other 
microorganisms which perform the same function.

11. Which Ministry of Govt. of India had initiated Ganga Action Plan and 
Yamuna Action Plan? What are the objectives of these plans?
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SA - I (3 MARKS)

12. Fill in the blanks spaces a, b, c, d, e, and f, given in the following table:

S. No. Name of Organism Commercial Product  Application

1. Penicillium notatum Penicillin  (a)

2. (b) Lactic acid Making Curd.

3. Streptococcus Clot buster enzyme (c)

4. Trichoderma polysporum (d) Immuno 
supressive 
agent

5. Saccharomyces cerevisiae Ethanol (e)

6. (f) Swiss cheese Food Product

13. What is biochemical oxygen demand (BOD) test? At what stage of 
Sewage treatment this test is performed?
BOD level of three samples of water labelled as A, B and C are 30 mg/ 
L, 10mg/L and 500 mg/L respectively. Which sample of water is most 
polluted?

14. Given below is the Flow chart of Sewage treatment. Fill in the blank 
spaces marked .a. to .f..

Sewage treatment is done in step, subjected
to filtration and sedimentation, called...(a)......

Supernatant is shifted ro separate tanks and air is
pumped mechanically, called .... (b).......

Microbes grow into masses, called....(c)....
There is reduction un....(d).......

Bacterial flocs are allowed to settle, the
sedimentation is called....(e).......

After Secondary treatment , the water is
released into....(f).......
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15. What are biofertilisers? A farmer is advised to add a culture of 
bacterium in the soil before sowing the crop. Name the bacterium in 
the culture. How is this bacterium useful to the crop?

16. What are statins? Name the microorganism that produces this 
substance. How is it medically important?

LA (5 MARKS)

17. How does primary sludge differ from activated sludge? What type of 
changes in the sludge are carried out in anaerobic sludge digester? 
Give the composition of biogas produced in the sewage treatment 
plant.

ANSWERS

VSA (1 MARK)

1. A large number of lactic acid bacteria are found in small amount of curd 
which multiply and convert the milk into curd by producing the lactic 
acid. The nutritional quality improves by increasing Vitamin B12.

2. In this treatment Organic wastes of sewage water are decomposed by 
certain microorganisms in presence of water.

3. Penicillin, Alexander Fleming.

4. Bottle juices are clarified by the use of pectinase and proteases.

5. Ernest chain and Howard Florey.

6. Palm tree, by fermentation.

SA - II (2 MARKS)

7. (i) Whisky, brandy, rum . by distillation

(ii) Wine, beer . without distillation

8. (i) LAB in human intestine synthesizes Vitamin B12.

(ii) LAB in human stomach checks the growth of harmful microbes.

9. Mycorrhiza are fungi associated with the roots of plants. Many 
members of genus Glomus form mycorrhiza. These fungal symbiont 
absorbs water and minerals like phosphorus from the soil and provide 
them to the plant.
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10. Peddy (Rice Crop), Rhizobium and Azotobacter.

11. •The Ministry of Environment and Forests.

•The objective of Ganga Action Plan and Yamuna Action Plan is to 
save these rivers from pollution. It was proposed to build a large 
number of sewage treatment plants. So that only treated sewage 
may be discharged into these rivers.

SA-I (3 MARKS)

12  (i) to kill disease causing bacteria

(b) Lactobacillus

(c) remove clots from blood vessels

(d) Cyclosporin A

(e) Beverage/medicines

(d) Propionibacterium sharmanii.

13. lThe BOD test measures the rate of uptake of oxygen by 
microorganisms in a sample of water.

lBiological treatment or Secondary treatment

lSample .C. is most polluted because it has highest BOD level 
among the three samples of water.

14. (a) Primary treatment (b) Aeration

(c) Flocs (d) Biochemical Oxygen Demand (BOD)

(e) Activated sludge (f) Water bodies like riverstream.

15. lBiofertilisers are organisms that enrich the nutrient quality of the 
soil.

lAzotobacter/Azospirillum (free living)

lThis bacterium fixes atmospheric nitrogen into organic forms, 
which s used by the plants as nutrient.

16. lStatins are cholesterol reducing agents.

lThey are produced by Monascus purpureus (Yeast)

lThey act by Competitively inhibiting the enzymes responsible for 
synthesis of cholesterol and are used as blood cholesterol 
lowering agents.
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LA (5 MARKS)

17. Primary sludge is all solids like soil, small pebbles that settle down in 
settling tank during primary treatment of sewage. 

Activated sluge is the sediment of bacterial .flocs. in settling tank 
during biological treatment. Flocs are masses of bacteria held together 
by slime and fungal filaments. A part of activated sluge is used as 
inoculum in aeration tank and remaining is passed into a large tank 
called anaerobic sluge digester. In this tank, other kind of bacteria 
which grow anaerobically, digest the bacteria, fungi and biomass in the 
sludge. Biogas that produced in Sewage treatment plant is a mixture of 
metnane, hydrogen and Carbon dioxide.
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