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Day

N

o O W

10

11
12

13

14
15
16
17

18

19

20
21

Government Science College, Vankal

Short term Course: Analytical Instruments in Microbiology Lab

Module 1:
Analytical

Module

Introduction to
Instruments in

Microbiology

Module 1:
Analytical

Introduction to
Instruments in

Microbiology

Module 2:
Module 2:
Module 2:
Module 2:

Module 2:

Module 2:
Module 3:
Module 3:

Module 3:
Module 3:

Module 3:

Module 3:
Module 4:
Module 4:
Module 4:

Module 4:

Module 4:

Module 5:
Module 5:

Spectroscopy
Spectroscopy
Spectroscopy
Spectroscopy

Spectroscopy

Spectroscopy
Chromatography
Chromatography

Chromatography
Chromatography

Chromatography

Chromatography
Electrophoresis
Electrophoresis
Electrophoresis

Electrophoresis

Electrophoresis

Centrifugation
Centrifugation

Overview of analytical techniques in

microbiology

Importance and applications of analytical

instruments

Course Code: STCMBO01
Duration: 30 hours (1 hours per lecture)
Syllabus covered

Topic

Principles of spectroscopy
UV-Vis spectroscopy

Infrared (IR) spectroscopy
Fluorescence spectroscopy

Applications in microbiology (e.g., detection of
biomolecules, quantification of microbial

growth)

Hands-on session: Operating a UV-Vis
spectrophotometer

Principles of chromatography
High-Performance Liquid Chromatography

(HPLC)

Gas Chromatography (GC)

Thin Layer Chromatography (TLC)
Applications in microbiology (e.g., analysis of

microbial metabolites)

Hands-on session: Performing TLC analysis
Principles of electrophoresis
Gel electrophoresis

Capillary electrophoresis

Applications in microbiology (e.g., DNA, RNA,
and protein analysis)

Hands-on session: Running and analyzing gel

electrophoresis

Principles of centrifugation
Differential centrifugation

Hours

L [
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Day
22
23

24

25

26
27
28
29
30

Module 5:
Module 5:

Module 5:

Module 5:

Module 6:
Module 6:
Module 6:
Module 6:
Module 6:

Module
Centrifugation
Centrifugation

Centrifugation

Centrifugation

Microscopy
Microscopy
Microscopy
Microscopy
Microscopy

Topic
Density gradient centrifugation
Ultracentrifugation

Applications in microbiology (e.g., cell
fractionation, isolation of subcellular
components)

Hands-on session: Using a centrifuge for cell
separation

Principles of microscopy

Light microscopy

Phase contrast microscopy

Fluorescence microscopy

Hands-on session: Using light microscopes

Hours

s
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10

11
12

13

14
15
16
17

18

19

20
21

Government Science College, Vankal

Short term Course: Analytical Instruments in Microbiology Lab

Module 1:
Analytical

Module

Introduction to
Instruments in

Microbiology

Module 1:
Analytical

Introduction to
Instruments in

Microbiology

Module 2:
Module 2:
Module 2:
Module 2:

Module 2:

Module 2:
Module 3:
Module 3:

Module 3:
Module 3:

Module 3:

Module 3:
Module 4:
Module 4:
Module 4:

Module 4:

Module 4:

Module 5:
Module 5:

Spectroscopy
Spectroscopy
Spectroscopy
Spectroscopy

Spectroscopy

Spectroscopy
Chromatography
Chromatography

Chromatography
Chromatography

Chromatography

Chromatography
Electrophoresis
Electrophoresis
Electrophoresis

Electrophoresis

Electrophoresis

Centrifugation
Centrifugation

Time Table

Overview of analytical techniques in

microbiology

Importance and applications of analytical

instruments

Course Code: STCMBO01
Duration: 30 hours (1 hours per lecture)

Topic

Principles of spectroscopy
UV-Vis spectroscopy

Infrared (IR) spectroscopy
Fluorescence spectroscopy

Applications in microbiology (e.g., detection of
biomolecules, quantification of microbial

growth)

Hands-on session: Operating a UV-Vis
spectrophotometer

Principles of chromatography
High-Performance Liquid Chromatography

(HPLC)

Gas Chromatography (GC)

Thin Layer Chromatography (TLC)
Applications in microbiology (e.g., analysis of

microbial metabolites)

Hands-on session: Performing TLC analysis
Principles of electrophoresis
Gel electrophoresis

Capillary electrophoresis

Applications in microbiology (e.g., DNA, RNA,
and protein analysis)

Hands-on session: Running and analyzing gel

electrophoresis

Principles of centrifugation
Differential centrifugation

Hours
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Day
22
23

24

25

26
27
28
29
30

Module 5:
Module 5:

Module 5:

Module 5:

Module 6:
Module 6:
Module 6:
Module 6:
Module 6:

Module
Centrifugation
Centrifugation

Centrifugation

Centrifugation

Microscopy
Microscopy
Microscopy
Microscopy
Microscopy

Topic
Density gradient centrifugation
Ultracentrifugation

Applications in microbiology (e.g., cell
fractionation, isolation of subcellular
components)

Hands-on session: Using a centrifuge for cell
separation

Principles of microscopy

Light microscopy

Phase contrast microscopy

Fluorescence microscopy

Hands-on session: Using light microscopes

Hours
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1. Which technique is commonly used to measure the absorbance of light by microbial cultures?
A) Gas Chromatography B) Spectrophotometry C) Mass Spectrometry D) Fluorescence Microscopy
2. What analytical method is used to separate and analyze proteins based on their size?
A) Gas Chromatography B) High-Performance Liquid Chromatography
C) Gel Electrophoresis D) Atomic Absorption Spectroscopy
3. Which technique involves the use of specific antibodies to detect and quantify antigens?
A) ELISA (Enzyme-Linked Immunosorbent Assay) B) PCR (Polymerase Chain Reaction)
C) Mass Spectrometry D) Spectrophotometry
4. Which of the following methods is used for the quantitative analysis of nucleic acids?
A) Fluorescence Microscopy B) PCR (Polymerase Chain Reaction)
C) Atomic Absorption Spectroscopy D) Gel Electrophoresis
5. Which analytical technique is employed to detect microorganisms by their interaction with specific fluorescent dyes?
A) Flow Cytometry B) Spectrophotometry
C) Mass Spectrometry D) Gas Chromatography
6. What is the primary purpose of using a centrifuge in microbiology?
A) To measure light absorption B) To identify bacterial species
C) To quantify nucleic acids D) To separate microbial cells from a liquid medium
7. Which of the following instruments is used for the high-resolution imaging of bacterial cell structures?
A) Scanning Electron Microscope B) Bright-Field Microscope
C) Phase Contrast Microscope D) Atomic Force Microscope
8. Which technique is used to measure the concentration of metal ions in microbial samples?
A) Gas Chromatography B) Mass Spectrometry
C) Atomic Absorption Spectroscopy D) High-Performance Liquid Chromatography
9. Which of the following methods involves the use of electromagnetic radiation to identify chemical compounds in a sample
A) Infrared Spectroscopy  B) Flow Cytometry C) Gel Electrophoresis D) PCR (Polymerase Chain Reaction)
10. Which technique is used to detect specific proteins by utilizing antibodies labelled with a detectable marker?
A) ELISA (Enzyme-Linked Immunosorbent Assay) B) Western Blotting
C) Mass Spectrometry D) Spectrophotometry
11. What is the primary application of gas chromatography in microbiology?
A) ldentification of microbial species based on metabolic products B) Quantification of nucleic acids
C) Separation of proteins by size D) Detection of bacterial cell wall components
12. Which technique is used to observe living microbial cells in their natural state without staining?
A) Phase Contrast Microscopy B) Fluorescence Microscopy
C) Bright-Field Microscopy D) Electron Microscopy
13. What is the purpose of using a fluorometer in microbiology?
A) To measure fluorescence emitted by samples B) To separate proteins based on size

C) To quantify metal ions D) To visualize cell morphology



14.

15.

16.

17.

18.

19.

20.

21

22

23.

24,

25

Which analytical method is used to determine the sequence of nucleic acids?
A) PCR (Polymerase Chain Reaction)  B) Sequencing  C) Mass Spectrometry D) Gel Electrophoresis
Which instrument is used for real-time monitoring of microbial growth in a culture?
A) Spectrophotometer  B) Microplate Reader  C) Flow Cytometer D) Centrifuge
Which technique is used to measure the amount of a specific DNA sequence in a sample?
A) Gel Electrophoresi s B) Western Blotting
c) RT-PCR (Reverse Transcription Polymerase Chain Reaction) D) Mass Spectrometry
Which technique is employed to visualize the distribution of specific RNA molecules in cells?
A) In Situ Hybridization (ISH)  B) Flow Cytometry  C) Spectrophotometry D) Gas Chromatography
Which of the following instruments measures the intensity of light scattering to determine cell size and complexity?
A) Flow Cytometer  B) Spectrophotometer  C) Atomic Absorption Spectrometer D) Mass Spectrometer
What is the main use of a transmission electron microscope (TEM) in microbiology?
A) To measure the concentration of microbial cultures
B) To separate proteins by size
C) To obtain high-resolution images of internal cell structures
D) To identify bacterial species based on metabolic byproducts
Which analytical method is used for the rapid identification of bacterial pathogens by comparing their protein profiles?
A) MALDI-TOF Mass Spectrometry B) Gel Electrophoresis
C) High-Performance Liquid Chromatography D) Atomic Absorption Spectroscopy

. What technique is used to determine the binding affinity of a ligand to a target protein?

A) ELISA (Enzyme-Linked Immunosorbent Assay) B) Western Blotting

C) Gas Chromatography D) Surface Plasmon Resonance

. Which method is used to identify bacterial strains by analysing their metabolic byproducts?

A) Mass Spectrometry B) Biochemical Testing

C) PCR (Polymerase Chain Reaction) D) Fluorescence In Situ Hybridization (FISH)
Whichh of the following is used to observe the surface features of microorganisms at high magnification?

A) Confocal Microscope B) Bright-Field Microscope

C) Scanning Electron Microscope (SEM) D) Transmission Electron Microscope (TEM)
Which analytical method provides information on the molecular weight of compounds in a sample?

A) Mass Spectrometry B) Infrared Spectroscopy

C) High-Performance Liquid Chromatography D) Spectrophotometry

. Which technique is used to visualize specific cellular components using fluorescent dyes?

A) Bright-Field Microscopy B) Phase Contrast Microscopy

C) Transmission Electron Microscopy D) Fluorescence Microscopy
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