
Case Study Based Questions 

Case Study 1 
Microbes in Household Products 
Microorganisms include bacteria, viruses, fungi and Protozoa. In our mind, we presume, 
most of the time, that microbes are always harmful. Microbes are, of course, the causal 
agents of many infectious diseases of plants and animals including humans but they also 
have lots of beneficial role. Lactic Acid Bacteria (LAB) are one of this kind of useful group. 
These are Gram positive, non-sporulating, either rod-shaped or spherical bacteria. They 
produce lactic acid in milk products as major metabolic end product of carbohydrate 
fermentation. LAB is considered as natural fermenters. Lactobacillus is a common LAB 
which converts lactose sugar of milk into lactic acid, that causes coagulation and partial 
digestion of milk protein casein. Milk is then changed into curd, yoghurt and cheese. 
Lactobacillus is also used in probiotics which have potentially beneficial effect on gut 
ecosystem of humans. Some other probiotic strain used belongs to the genus 
Bifidobacterium. 

Q1. Which of the following is not considered as microorganisms? 
a. Bacteriophage 
b. Streptococcus 
c. Porphyra 
d. Staphylococcus 

Q2. Select the incorrect option regarding the characteristics of lactic acid bacteria. 
a. They are rod-shaped or spherical. 
b. They are gram-positive. 
c. They take part in carbohydrate fermentation. 
d. They are acid intolerant. 

Q3. Which of the following is not a lactic acid producing bacteria? 
a. Streptococcus 
b. Lactococcus 
c. Saccharomyces 
d. Enterococcus 
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Q4. Probiotics are: 
a. gut friendly live bacteria. 
b. acid balancing alternated bacteria. 
c. beneficial number of dead bacteria. 
d. Gram negative attenuated bacteria. 

Q5. Assertion (A): Lactobacillus bacteria do not retain crystal violet stain while staining. 
Reason (R): Lactobacillus has a very thin layer of peptidoglycan layer in their cell wall. 
a. Both Assertion and Reason are true, and Reason is the correct explanation of 
Assertion. 
b. Both Assertion and Reason are true, but Reason is not the correct explanation of 
Assertion. 
c. Assertion is true, but Reason is false. 
d. Both Assertion and Reason are false. 

Answers 

1. (c)  
2. (d) 
3. (c) 
4. (a) 
5. (d) 

Case Study 2 
Antibiotics 
Discovery of Penicillin by Alexander Fleming in 1928 marked the beginning of the 
remarkable era in medical field. Penicillin was the first antibiotic extracted from 
Penicillium notatum. Antibiotics are used to treat bacterial diseases. These can be broad 
spectrum which can kill diverse group of disease-causing bacteria and narrow spectrum 
which is effective only against one group of pathogenic strain. Antibiotics can act as 
bactericides or bacteriostatic. Bactericidal antibiotics kill bacteria by-disruption of cell 
wall synthesis (e.g., penicillin, cephalosporin, etc.), inhibition of 50S ribosome function 
(e.g., erythromycin), inhibition of 30S ribosome function (e.g., streptomycin, neomycin), 
inhibition of amino acid-IRNA binding to ribosome (e.g., tetracycline), etc. Bacteriostatic 
antibiotics do not kill the bacteria rather they restrict the growth of bacteria. Penicillin 
belongs to ß-lactum group of antibiotics, and it inhibits bacterial cell wall synthesis by 



binding and inactivating protein. It inhibits transpeptidation of reaction and blocks cross-
linking of the cell wall. It is used to treat tonsilitis, sore throat, gonorrhoea, rheumatic 
fever and some pneumonia types. 

Q1. The first antibiotic was extracted from a: 
a. Lichen 
b. Fungus 
c. Eubacteria 
d. Actinomycetes 

Q2. Which of the following kills bacteria by interfering 50 ribosome functions? 
a. Cephalosporin 
b. Erythromycin 
c. Streptomycin 
d. Neomycin 

Q3. B-lactum group of antibiotics kill the bacterial pathogen by: 
a. disruption of plasma membrane. 
b. inhibition of translation of mRNA 
c. disruption of cell wall. 
d. inhibition of transcription of mRNA. 

Q4. Penicillin is not used to treat: 
a. pneumonia 
b. tonsilitis 
c. rheumatic fever 
d. candidiasis 

Q5. Assertion (A): Cephalosporins act by disruption of bacterial cell wall synthesis 
mechanism. 
Reason (R): Cephalosporins are bacteriostatic antibiotics. 
a. Both Assertion and Reason are true, and Reason is the correct explanation of 
Assertion. 
b. Both Assertion and Reason are true, but Reason 
is not the correct explanation of Assertion. 



c. Assertion is true, but Reason is false. 
d. Assertion is false but Reason is true. 

Answers 

1. (b)  
2. (b)  
3. (c) 
4. (d) 
5. (c) 

Case Study 3 
Enzymes in Bio-industry 
Enzymes are best known for their ability to catalyse biochemical reactions without 
undergoing any change. A large number of enzymes are being used in biotechnological 
industry. Most of them are obtained from microbes. Proteases degrade proteins and 
polypeptides. Most of the commercially applicable proteases are alkaline and are 
biosynthesised mainly by bacteria such as Pseudomonas, Bacillus and some fungi like, 
Aspergillus. These enzymes are used in clearing beer, softening of bread and meat, 
degumming of silk, etc. Alkaline serine proteases have the largest applications in bio-
industry. Alkaline proteases have shown their capability to work under high pH, 
temperature and in presence of inhibitory compounds. Another important group of 
enzymes is amylases. Amylolytic enzymes act on starch. These are obtained from 
Aspergillus, Rhizopus and Bacillus sp. These are used in softening and sweetening of 
bread, production of alcoholic beverages from starchy materials, clearing of turbidity in 
juices caused by starch, etc. 

Q1. Polypeptides are degraded by: 
a. amylases 
b. proteases 
c. pectinases 
d. lipases 

Q2. Amylolytic enzymes are not obtained from: 
a. Aspergillus 
b. Rhizopus 



c. Mucor 
d. Bacillus 

Q3. Clearing of turbidity in juices caused by starch is achieved by: 
a. amylases 
b. proteases 
c. Both a. and b. 
d. rennet 

Q4. Select the incorrect option from the following: 
a. enzymes are proteinaceous substances. 
b. enzymes are substrate specific. 
c. enzymes are large sized molecules. 
d. microbial enzymes can work only in normal temperature and pH. 

Q5. A farmer harvests corns and prepares corn starch. He wants to prepare some corn 
syrup from this. For the conversion he needs to use enzyme: 
a. amylase 
b. glucoamylases 
c. glucoisomerases 
d. All of these 

Answers 

1. (b)  
2. (c) 
3. (a) 
4. (d) 
5. (d) 
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Observe the above figure carefully and answer the following questions: 

Q1. What is primary treatment? 
Ans. It is a physical process of removal of large and small particles from sewage through 
sequential filtration and sedimentation. 

Q2. What is secondary treatment? 
Ans. It involves biological process of microbial degradation of organic matter contained 
in sewage effluent. 

Q3. What do you mean by flocs? 
Ans. Flocs are the masses of bacteria associated with fungal filament to form mesh like 
structure. 

OR 

What is activated sludge? 
Ans. In secondary settling tank, the flocs undergo sedimentation. The sediment is called 
activated sludge. 
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