
 

 

Aim: Introduction and study of different equipment and processing, e.g., B.O.D. incubator, 

laminar flow, aseptic hood, autoclave, hot air sterilizer, deep freezer, refrigerator, and 

microscopes used in experimental microbiology.  

I. Introduction: 

Objective: 

The primary objective of this laboratory manual is to provide a comprehensive understanding 

of various equipment and processing methods used in experimental microbiology. Through 

hands-on exercises, students will gain practical knowledge and skills essential for working in 

a microbiology laboratory. 

 II. Equipment and Processing: 

A. Biological Oxygen Demand (B.O.D.) Incubator: 

A Biological Oxygen Demand (B.O.D.) incubator is a specialized laboratory equipment 

designed for environmental and microbiological studies, specifically for assessing the oxygen 

demand of microorganisms in water samples. It provides controlled conditions for the 

incubation of samples, allowing researchers to measure the amount of oxygen consumed by 

microorganisms during a specified period. 

 

Biological Oxygen Demand (B.O.D.) Incubator 

Operating Procedure: 

1. Setting Temperature: 



 

 

Set the desired temperature based on the incubation requirements of the microorganisms under 

study. 

2. Sample Preparation: 

Prepare water samples in B.O.D. bottles, adding necessary nutrients if required. 

3. Loading Shelves: 

Place B.O.D. bottles on the adjustable shelves, ensuring even spacing for proper air circulation. 

4. Closing Door Securely: 

Close the door securely to maintain the desired temperature and prevent external influences. 

5. Incubation Period: 

Allow the samples to incubate for the specified duration, periodically checking the digital 

display for temperature and other parameters. 

6. Measurement of Oxygen Demand: 

After incubation, measure the remaining dissolved oxygen in the samples to determine the 

biological oxygen demand. 

B. Laminar Flow and Aseptic Hood: 

Laminar flow and aseptic hoods are critical equipment in microbiology laboratories, providing 

a controlled and sterile environment for various experimental and clinical procedures. These 

systems are designed to minimize the risk of contamination during the handling of 

microbiological samples, cell cultures, and other sensitive materials. 

 

 Components of Laminar Flow and Aseptic Hood: 



 

 

1. HEPA Filters: 

High-efficiency particulate Air (HEPA) filters are the primary components responsible for 

creating a sterile airflow. These filters remove airborne particles, ensuring a clean working 

environment. 

2. Blower Unit: 

The blower unit generates a continuous and unidirectional airflow within the hood, maintaining 

a sterile working space. 

3. Work Surface: 

The work surface serves as the area where samples and materials are manipulated. It is made 

from smooth, non-porous materials for easy cleaning. 

4. UV Light: 

Some aseptic hoods are equipped with ultraviolet (UV) lights to provide an additional layer of 

sterilization when the hood is not in use. 

5. Front Opening: 

A front opening with a transparent shield allows the operator to access the workspace while 

maintaining the integrity of the sterile environment. 

 Operating Procedure: 

1. Clean the Work Area: 

Wipe down the work surface and surrounding areas with a disinfectant to ensure a clean 

environment. 

2. Turn On the Hood: 

Activate the blower unit to initiate the laminar airflow. Allow the hood to run for a few minutes 

before starting work. 

3. Sterilize Instruments: 

Sterilize all instruments and materials that will be used within the hood using appropriate 

methods. 

4. Work Within the Hood: 



 

 

Perform all manipulations and procedures within the designated work area of the hood, 

minimizing unnecessary movements. 

5. Turn Off the Hood: 

After completing work, turn off the blower unit. If equipped, turn on the UV light for additional 

sterilization during periods of non-use. 

C. Autoclave: 

An autoclave is a pressure chamber used for the sterilization of equipment and supplies through 

the application of high-pressure saturated steam. It is a crucial tool in microbiology, medicine, 

and other fields where the complete elimination of microorganisms is essential. 

 

 Operating Procedure: 

1. Loading Items: 

Arrange items to be sterilized inside the chamber, ensuring proper spacing for effective steam 

penetration. 

2. Closing and Sealing: 

Close the autoclave door securely, ensuring a tight seal to prevent steam leakage. 

3. Setting Parameters: 

Set the desired temperature and pressure parameters based on the materials being sterilized. 

4. Commencing Sterilization: 

Start the autoclave, and the steam generator begins producing steam. The chamber is 

pressurized, and the temperature rises to the set level. 



 

 

5. Sterilization Duration: 

Maintain the sterilization conditions for the specified duration to ensure complete microbial 

eradication. 

6. Cooling Period: 

After sterilization, allow the chamber to cool before opening the door. 

 D. Hot Air Sterilizer: 

A hot air sterilizer, also known as a dry heat sterilizer or hot air oven, is a laboratory equipment 

designed for the sterilization of various tools, glassware, and materials through exposure to 

high temperatures. Unlike autoclaves that use steam, hot air sterilizers employ dry heat for the 

process. 

 

Operating Procedure: 

1. Preheating: 

Before placing items for sterilization, preheat the hot air sterilizer to the desired temperature. 

2. Loading Items: 

Arrange items to be sterilized on the shelves inside the chamber, ensuring proper spacing for 

adequate heat circulation. 

3. Setting Temperature and Time: 

Set the desired sterilization temperature and the duration for which items will be exposed to 

heat. 

4. Commencing Sterilization: 



 

 

Start the sterilization process by activating the heating element. The thermostat maintains the 

temperature within the set range. 

5. Cooling Period: 

After sterilization is complete, allow the items and the chamber to cool before removing the 

sterilized materials. 

F. Microscopes Used in Experimental Microbiology: 

Microscopes are indispensable tools in experimental microbiology, enabling scientists to 

observe and study microorganisms at the cellular and subcellular levels. Different types of 

microscopes are employed based on the specific requirements of the experiment and the level 

of detail needed for observation. 

 

 Types of Microscopes: 

 1. Light Microscope: 

Principle: 

Light microscopes use visible light to illuminate specimens, allowing for the observation of 

stained or unstained microorganisms. 

Applications: 

General observation of bacterial, fungal, and protozoan cells. 

Identification of cell morphology, size, and arrangement. 

Components: 



 

 

Objective lenses, eyepiece, condenser, light source. 

 2. Phase-Contrast Microscope: 

Principle: 

Phase-contrast microscopy enhances the contrast of transparent and colorless specimens by 

exploiting the phase shift of light passing through different parts of the specimen. 

Applications: 

Observation of live, unstained microorganisms. 

Visualization of cellular structures and internal details. 

Components: 

Phase plates, phase annulus, objective lenses, condenser. 

 3. Fluorescence Microscope: 

Principle: 

Fluorescence microscopy uses fluorescent dyes or proteins to label specific cellular structures. 

When illuminated with light of a specific wavelength, the labeled structures emit fluorescence. 

Applications: 

Visualization of specific cellular components, such as DNA, RNA, and proteins. 

Detection of specific microorganisms using fluorescent markers. 

Components: 

Excitation and emission filters, dichroic mirrors, and objective lenses. 

 4. Confocal Microscope: 

Principle: 

Confocal microscopy uses laser beams to illuminate specific planes of a specimen, producing 

sharp, high-contrast images. 

Applications: 

Three-dimensional imaging of thick specimens. 



 

 

Detailed observation of cellular structures with improved resolution. 

Components: 

Laser light source, pinhole aperture, photomultiplier detectors. 

 5. Electron Microscope: 

Principle: 

Electron microscopes use electron beams instead of light to achieve much higher magnification 

and resolution. Transmission electron microscopy (TEM) and scanning electron microscopy 

(SEM) are common types. 

Applications: 

Ultrastructural analysis of cells and subcellular components. 

Visualization of viruses, bacteria, and organelles at a nanometer scale. 

Components: 

Electron guns, condenser lenses, objective lenses, and detectors. 

 


