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ZLGY-MM: XII                                        10. MICROBES IN HUMAN WELFARE 
 

Contributions of microbes - 
1. IN HOUSEHOLD PRODUCTS 
 

1. Production of curd from milk 
 Curd is produced by bacterial fermentation of milk. 

Step 1. Add inoculum / starter (small amount of old curd) to fresh  

milk. 

Step 2. Microbes Lactobacillus and LAB (Lactic acid Bacteria)  

present in inoculum produces acids that coagulate and 

partially digest the milk proteins and convert into curd. 
 

Benefits of using Curd- 

 Improves its nutritional quality by increasing Vit. B12. 

 LAB check disease causing microbes in stomach 
 

2. Fermentation  
 Of rice flour and black gram-For dosa and idli  

 Of dough-For making bread- baker’s yeast (Saccharomyces 

cerevisiae).  

 Of traditional drinks (toddy-fermented palm sap) and foods 

 Of fish, soyabean and bambooshoots to make foods. 
 

3. Production of Cheese 
Cheese gets flavour because of the microbe working on them. 

No. Cheese Microbe 
Microbial 

type 
Feature 

1 
Swiss 

cheese 

Propionibacterium 

sharmanii 
bacterium 

Having large holes 

(due to the 

production of large 

amount of CO2). 

2 
Roquefort 

cheese 
-- fungi -- 

 

2. IN INDUSTRIAL PRODUCTS 
 

1. Fermented beverages  
 Saccharomyces cerevisiae  (brewer’s yeast) ferment malted 

cereals and fruit juices to produce ethanol. 

 Type of alcoholic drink obtained depends on the type of raw 

material used and type of processing (with or without distillation).  
 

 Undistilled- Wine, beer 

 Distilled- Whisky, Brandy, rum 
 

2. Antibiotics 
 Antibiotics are chemicals which are produced by some microbes to 

kill or retard the growth of other (disease-causing) microbes. 

 Penicillin(first antibiotic):  

- from Penicillium notatum  

- discovered by Alexander Fleming -working on Staphylococci 

 First effective antibiotic- by Ernest Chain and Howard Florey. 
 

3. Chemicals, Enzymes and other Bioactive 
Molecules 

 Chemicals-Organic acid / Alcohol 

No. Chemicals Microbe 
Microbial 

type 

1 Citric acid Aspergillus niger fungus 

2 
Acetic 

acid 
Acetobacter aceti bacterium 

3 
Butyric 

acid 

Clostridium 

butylicum 
bacterium 

4 
Lactic 

acid 
Lactobacillus bacterium 

5 Ethanol 
Saccharomyces 

cerevisiae 
yeast 

 

 

 

 Enzymes 

No. Enzymes Microbe 
Microbial 

type 
Uses 

1 Lipases -- -- 

Detergent 

formulations (helpful 

in removing oily 

stains) 

2 
Pectinases, 

proteases 
-- -- 

Clarify bottled fruit 

juices 

3 Streptokinase Streptococcus bacterium 

Dissolution of blood 

clots from vessels 

of patients 
 

 Bioactive molecule- From living organisms and useful in other 

living organisms. 

No. Molecule Microbe 
Microbial 

type 
Uses 

1 Cyclosporin A 
Trichoderma 

polysporum 
fungus 

Immunosuppressive 

agent in organ- 

transplant patients 

2 Statins 
Monascus 

purpureus 
yeast 

As blood-cholesterol 

lowering agents 

 

3. IN SEWAGE TREATMENT 
 Sewage is the waste water generated in cities and towns. It contain 

large amount of organic matters and microbes which are 

pathogenic. 

 Before discharging into a river or stream, sewage is treated in 

Sewage Treatment Plants (STPs) to make it less polluting.  
 

Two stages: 
Stage 1. Primary treatment / Physical treatment: Involve removal 

of particles through filtration and sedimentation.  

i. Sequential filtration-floating debris is removed.  

ii. Sedimentation –the soil and small pebbles are removed. 

All solids that settle form the primary sludge, and the 

supernatant forms the effluent.  
 

The effluent from the primary settling tank is taken for secondary 

treatment. 
 

Stage 2. Secondary treatment /Biological treatment: Cause the 

digestion of organic matters by microbes. 

i. Agitation and aeration- The primary effluent is agitated and 

aerated so that vigorous growth of useful aerobic microbes into 

flocs (masses of bacteria associated with fungal filaments to form 

mesh like structures). 

      ii. Oxidation by aerobic bacteria-organic matter in the effluent is 

oxidised by flocs so that BOD (Biochemical Oxygen Demand) 

reduces. 

 

BOD - the amount of the O2 that would be consumed if all the 

organic matter in 1l of water were oxidised by bacteria. 

Whenever untreated sewage is disposed into water bodies, the 

dissolved O2 in water, get utilised (by microbes) and BOD rises. 
 

Thus, high value of BOD means water is highly polluted. 

Clean water has BOD value less than 5ppm where as polluted 

water has more than 17ppm. 
 

     iii. Sedimentation-the effluent is passed into a settling tank and the 

bacterial ‘flocs’ are allowed to sediment (activated sludge). 

A small part of the activated sludge is pumped back into the 

aeration tank to serve as the inoculum.  
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   iv. Treatment with anaerobic bacteria-The remaining major part of  

        the sludge is pumped into large tanks called anaerobic sludge  

  digesters.  

     During this digestion, bacteria produce biogas. 

v. Effluent is released into rivers or streams.  

 
 
 
 
 
 
 

 

 

 

 
 

4. IN PRODUCTION OF BIOGAS 
 Biogas-A mixture of gases (CH4 (50-70%) + CO2 (25-35%) + 

H2S (1-5%)) produced by the microbial activity. 

 Methanogens- Certain bacteria, which grow anaerobically on 

cellulosic material, produce biogas.  

Eg: Methanobacterium (present in the stomach of cattle). 

Cattle dung, which is rich in Methanobacterium, is used for 

generation of biogas. 
 

Significance:- 
- Used as fuel for cooking and lighting.  
 

Biogas plant 

 
The biogas plant consists of - 

a) Inlet pipe- Receives the dung and water mixture (1:1 ratio). 

b) Digester (Concrete tank of 10-15 feet deep)- Bio-wastes are 

collected and slurry of dung is fed.  

c) Floating cover –Cover placed over the slurry, which keeps on 

rising as the gas is produced in the tank due to the microbial 

activity.  

d) Outlet 1-connected to a pipe to supply biogas.  

e) Outlet 2-the slurry is removed (may be used as fertiliser).  
 

 The technology of biogas production was developed in India 

due to the efforts of Indian Agricultural Research Institute 

(IARI) and Khadi and Village Industries Commission 

(KVIC).  
 
 
 

5. AS BIOCONTROL AGENTS               
 Biocontrol - Controlling plant pests using their natural predators. 

 

Significance:- 
- Reduce the dependence on toxic chemicals and pesticides which 

cause pollution.  

- Agents are species-specific. Therefore, leave non-targets 

unharmed and maintain biodiversity. 
 

Examples:- 
 

Agent Control- 

Ladybird Aphids 

Dragonflies Mosquitoes 

Bacillus thuringiensis Butterfly caterpillars 

Trichoderma 
(fungi that are found in the 

root) 
Plant pathogens 

Nucleopolyhedrovirus 
(a type of Baculoviruses) 

Insects and other 

arthropods 

 

6. AS BIOFERTILISERS 
 Biofertilisers- Organisms that enrich the nutrient quality of the 

soil. 

Examples:- 
 

Biofertilizer Fix- 

Rhizobium 
(Bacterial symbiont in the 

nodules on the roots of 

leguminous plants) 

 

 

 

Nitrogen 

 

 

 
Other benefits :- 

Add organic matter to the soil and 

increase its fertility 

Azospirillum 

Azotobacter (free-living) 

Cyanobacterias 
Ex.: Anabaena, Nostoc, 

Oscillatoria 

Mycorrhiza  
(Fungal symbiont of the 

genus Glomus)  

Phosphorus 
Other benefits  

- Resistance to root-borne pathogens 

- Tolerance to salinity and drought,  

- Increase in plant growth and  

  development. 

 

 


