
Question Bank: Introduction to Microbiology and Common
Microorganisms

D. Pharm, The Tamilnadu Dr. M.G.R. Medical University

1 Multiple Choice Questions (MCQs)

1. What is the primary focus of microbiology?
a) Study of molecules visible to the human eye
b) Study of animals and their families
c) Study of organisms not visible to the naked eye
d) Study of microscope manufacturing
Answer: c) Study of organisms not visible to the naked eye

2. Who is considered the father of microbiology?
a) Edwin John Butler
b) Ferdinand Cohn
c) Robert Koch
d) Antonie van Leeuwenhoek
Answer: d) Antonie van Leeuwenhoek

3. Which of the following microorganisms is capable of photosynthesis?
a) Fungi
b) Viruses
c) Cyanobacteria
d) Protozoans
Answer: c) Cyanobacteria

4. Which of the following is NOT a microorganism?
a) Yeast
b) Bacterium
c) Virus
d) Mushroom
Answer: d) Mushroom

5. What is the term used to describe a disease-causing microorganism?
a) Microbe
b) Pathogen
c) Virus
d) Bacterium
Answer: b) Pathogen

6. Which part of a compoundmicroscope gathers and focuses light on the
specimen?
a) Eyepiece lens
b) Objective lens
c) Condenser lens
d) Magnifying lens
Answer: c) Condenser lens

7. Which of the following is a prokaryotic microorganism?
a) Yeast
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b) Cyanobacterium
c) Protozoan
d) Mold
Answer: b) Cyanobacterium

8. Which microorganism is acellular (not made of cells)?
a) Bacterium
b) Virus
c) Fungus
d) Protozoan
Answer: b) Virus

9. Which of the following is a beneficial activity of microorganisms?
a) Production of antibiotics
b) Fermentation for food production
c) Nitrogen fixation for plant growth
d) All of the above
Answer: d) All of the above

10. Spirochetes are a group of bacteria that include which of the follow-
ing?
a) Streptomyces sp.
b) Treponema pallidum
c) Corynebacterium diphtheriae
d) Bacillus anthracis
Answer: b) Treponema pallidum

2 Short-Answer Questions

1. Define microbiology and explain its importance in the field of phar-
macy.
Answer: Microbiology is the study ofmicroorganisms, which are organisms
not visible to the naked eye, such as bacteria, viruses, fungi, and protozoa.
In pharmacy,microbiology is crucial for understanding the role ofmicroor-
ganisms in drug production (e.g., antibiotics), sterilization techniques, and
preventing microbial contamination in pharmaceutical products.

2. Name three commonmicroorganisms studied in microbiology and de-
scribe one characteristic of each.
Answer:

• Bacteria: Prokaryotic, single-celled organisms with a cell wall; e.g., Es-
cherichia coli is a common gut bacterium.

• Fungi: Eukaryotic organisms that can be unicellular (yeast) or multicel-
lular (molds); e.g., Candida albicans causes infections like thrush.

• Viruses: Acellular, obligate intracellular parasites; e.g., Influenza virus
causes flu.

3. What is the role of the human microbiome in health?
Answer: The human microbiome consists of microbes that live stably in
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and on the human body. They aid in digestion, produce vitamins, and pro-
tect against pathogenic microorganisms by competing for resources. Dis-
ruption can lead to infections.

4. Explain the difference between prokaryotic and eukaryotic microor-
ganisms with examples.
Answer: Prokaryotic microorganisms lack a true nucleus and membrane-
bound organelles (e.g., bacteria like Escherichia coli). Eukaryotic microor-
ganismshave adefinednucleus andorganelles (e.g., fungi like Saccharomyces
cerevisiae or protozoa like Plasmodium).

5. What is the significance of Koch’s germ theory of disease?
Answer: Koch’s germ theory states that specific microorganisms cause spe-
cific diseases. It is significant because it established a scientific basis for
identifying pathogens and developing treatments, such as antibiotics, in
pharmacy.

6. Describe the function of the condenser lens in a microscope.
Answer: The condenser lens in a compound microscope gathers and fo-
cuses light rays onto the specimen, improving illumination and clarity for
observation.

7. What are spirochetes, and name one disease caused by them.
Answer: Spirochetes are spiral-shaped, motile bacteria. An example is Tre-
ponema pallidum, which causes syphilis.

8. Why are viruses not considered living organisms?
Answer: Viruses are not considered living because they cannot reproduce
independently, lack cellular structure, and require a host cell to replicate.

9. What is the approximate size of a bacterial cell?
Answer: The approximate size of a bacterial cell is 0.5 to 1.0 micrometer in
diameter.

10. Name two products produced by microorganisms that are relevant to
pharmacy.
Answer: Antibiotics (e.g., penicillin) and fermented products (e.g., insulin
via recombinant DNA technology).

3 Long-Answer Questions

1. Discuss the historical contributions of Antonie van Leeuwenhoek and
Robert Koch to the field of microbiology.
Answer:

• Antonie van Leeuwenhoek: Known as the father of microbiology, he
was the first to observe microorganisms (which he called ”animalcules”)
using self-mademicroscopes in the 17th century. His observations of bac-
teria, protozoa, and other microbes laid the foundation for microbiology.

• Robert Koch: Developed techniques to isolate and culture bacteria, for-
mulated Koch’s postulates to prove that specific microorganisms cause
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specific diseases, and identified pathogens like Mycobacterium tubercu-
losis (causing tuberculosis) andBacillus anthracis (causing anthrax). Their
work is fundamental to pharmaceutical microbiology for understanding
pathogens and developing treatments.

2. Explain the structure and classification of bacteria, highlighting their
relevance to pharmaceutical microbiology.
Answer: Bacteria are prokaryotic, single-celled microorganisms with a cell
wall, no nucleus, and a single circular chromosome. They are classified
based on:

• Shape: Cocci (spherical, e.g., Staphylococcus aureus), bacilli (rod-shaped,
e.g., Escherichia coli), spirilla (spiral, e.g., Treponema pallidum).

• Gram Staining: Gram-positive (thick peptidoglycan wall, e.g., Strepto-
coccus) and Gram-negative (thin wall with outer membrane, e.g., Pseu-
domonas aeruginosa).

• Oxygen Requirements: Aerobic, anaerobic, or facultative.
In pharmaceuticalmicrobiology, bacteria are studied for their role in infec-
tions, antibiotic production (e.g., Streptomyces), and contamination control
in drug manufacturing.

3. Describe the characteristics andexamples of commonmicroorganisms
(bacteria, fungi, viruses, and protozoa) relevant to pharmacy.
Answer:

• Bacteria: Prokaryotic, reproduce by binary fission. Examples: Staphy-
lococcus aureus (causes skin infections, relevant for antibiotic develop-
ment), Escherichia coli (used in recombinant DNA technology).

• Fungi: Eukaryotic, include yeasts (unicellular, e.g., Candida albicans, causes
thrush) and molds (multicellular, e.g., Aspergillus, used in antibiotic pro-
duction).

• Viruses: Acellular, require host cells to replicate. Examples: Influenza
virus (causes flu, relevant for antiviral drugs), Hepatitis B virus (vaccine
development).

• Protozoa: Eukaryotic, single-celled, motile. Example: Plasmodium falci-
parum (causes malaria, treated with antimalarial drugs). These microor-
ganisms are critical in pharmacy for understanding infections, develop-
ing drugs, and ensuring sterile products.

4. Discuss the role of microorganisms in the production of pharmaceuti-
cal products.
Answer: Microorganisms are vital in pharmaceutical production:

• Antibiotics: Streptomyces species produce antibiotics like streptomycin
and tetracycline.

• Vaccines: Attenuated or inactivated viruses (e.g., polio vaccine) or bacte-
ria (e.g., BCG vaccine) are used.
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• RecombinantDNATechnology: Escherichia coli and Saccharomyces cere-
visiae are used to produce insulin and other biologics.

• Fermentation: Yeasts like Saccharomyces cerevisiae are used in produc-
ing ethanol and other pharmaceutical intermediates.

These processes require strict microbial control to ensure product purity
and efficacy.

5. Explain the significance of the humanmicrobiome and its implications
for pharmaceutical practice.
Answer: The human microbiome refers to the community of microorgan-
isms living in and on the human body, particularly in the gut, skin, andmu-
cosal surfaces. These microbes (e.g., Lactobacillus, Bifidobacterium) aid in
digestion, synthesize vitamins (e.g., vitaminK), andprotect against pathogens
by competitive exclusion. In pharmacy, understanding the microbiome is
crucial for:

• Antibiotic Therapy: Antibiotics can disrupt the microbiome, leading to
conditions like Clostridium difficile infections, requiring probiotics to re-
store balance.

• Drug Metabolism: Gut microbes can metabolize drugs, affecting their
efficacy.

• Personalized Medicine: Microbiome profiling can guide drug develop-
ment and treatment plans. Maintaining a healthymicrobiome is essential
for patient health and effective drug therapy.

5


