EXPERIMENT-01

INTRODUCTION AND STUDY OF DIFFERENT EQUIPMENTS AND
PROCESSING

BOD INCUBATOR:

An incubator is an instrument that consists of copper/steel chamber. The
temperature of the incubator is kept constant due to its control by using thermostat.

A temperature less than ambient temperature cannot be maintained in an ordinary
incubator. Sometimes, however, it becomes necessary to incubate the microbes like
psychrotrophs much below the ambient temperature. BOD incubators are design to provide and
maintain constant temperature much below the ambient temperature. An incubator is very similar
to oven in construction however its low thermostats are designed in such a way to maintain low
temperature (below 80°C). It is not used for sterilization purpose but for incubating and
maintaining cultures at constant desired temperature above ambient temperature. Incubators are
usually provided with double doors the inner one made of glass so that the contents of incubator
may be viewed without disturbing temperature conditions of the cabinet as the incubators use dry
heat for maintaining temperature there is possibility for dehydration and slow evaporation of
culture medium, this can be prevented by keeping a breaker containing sterile water inside the
incubator.

LAMINAR AIR FLOW UNIT:

All the microbiological operations are to be carried out under aseptic conditions to
prevent contamination. Similarly when we handle hazardous and pathogenic organisms,
precautions should be taken. Laminar air flow cabinets provide aseptic working environment
and also prevents spill over of pathogenic organisms. . There is a special filter system of high
efficiency particulate air filter (HEPA) which can remove particles as small as 0.3mm. The
laminar air flow is based on flow of air currents of uniform velocity along parallel flow lines
which helps in transferring microbial cultures in aseptic condition. It is passed through the filters
will not allow any kind of microbe to enter into the system.

Inside the chamber fluorescent tube and U.V tube is fitted. Due to the uniform velocity
and flow of air current all microbial operations like transfer of cultures, pouring of media, plating
etc can be carried without any contamination. Both horizontal and vertical laminar air flow
cabinets are available.

OPERATION:

1. Open the front door of the laminar air flow cabinet and clean the platform with any
disinfectant (preferably alcohol) with the help of smooth cloth.



2. Switch on the U.V light and continue for 3 min so as to decontaminate the chamber.

3. Switch off the U.V light and start work on platform.

4. All operations inside the cabinet should be carried our inflame zones of burner or spirit
lamp.

PRECAUTIONS:

Don’t get exposed to U.V light, wear black goggles.

Leave the shoes before entering to operate the apparatus.

Wash hands with detergent or soap before staring the work.

After finishing the work clean the platform with surgical spirit, switch on UV light and
keep for 15 min before final switch off the cabinet.

AUTOCLAVE:

Howbde

Autoclave is a common and the most essential instrument in every microbiology
laboratory. It is used for sterilization of media (solid and liquid), heat stable liquids, heat
resistant instruments, glass wares and rubber products. The autoclave is based on principle that
saturated steam heats an object many times more efficiently than hot air at the same temperature.
The increased pressure results in the evaluation of boiling point of water and produces steam
with the high temperature. However, it is important to note that it is not the pressure that kills the
organisms but the high temperature of the steam. The boiling point of water at 15 Ibs pressure is
121°C. Most of the organisms are killed at 121°C (15 psi) in 15 minutes.

An autoclave is a double walled metallic vessel. The body is usually made up of steel.
Both vertical and horizontal types of autoclaves are available, but for routine laboratory use
vertical types are commonly used. Fully openable lid is provided with a pressure gauge for
recording pressure, steam clock (exhaust valve) for air exhaustation, a safety valve to avoid
explosions.

PRECAUTIONS:

1. Water level inside the autoclave should be well above the heating mantle.

2. Tighten the screw fasteners equally on all sides.

3. The required 15 psi pressure must be maintained constantly for the required period of
time.

4. Over sterilization likely to change the composition of the medium. Agar may also lose
the jellifying (solidifying) property.

5. Do not open the lid until the pressure gauge shoes 0 (The zero)



HOT AIR OVEN:

It is another common instrument of microbiology laboratory and it is used for
sterilization of glass ware. It is based on the principle where sterilization is accomplished by dry
heat or hot air. Hot air oven is most widely used instrument for sterilization of glass ware, dry
heat is most reliable method for sterilization. Material that may be damaged by heat can be
sterilized to protein denaturation and oxidative damage, toxic effect of elevated levels of
electrolytes in a completely moisture free atmosphere. Bacterial spores are more resistant to heat.
So they are killed with oxidation for coagulation. Flaming, incineration and hot air oven methods
are based on dry heat principle. Hot air is bad conductor of heat and its penetrating power is low.
The oven is usually heated electrically with heating elements in the wall of chamber it should not
be overloaded and material should be arranged in such a way to allow free circulation of air
between the objects. Glass ware should be preferably dried before placing in the oven. Test tube
and flasks should be wrapped in foil. The oven must be allowed to cool slowly for about 2 hours
before the door is opened because the glass ware may break due to sudden un even cooling. A
holding period of 160°C for 2 hours is used to sterilize the glass ware like Petri plates, test tubes,
pipettes, metal instruments like forceps, spatula, glass syringes and some pharmaceutical
products like dusting powders, liquid paraffin, mineral oils and grease, rubber materials except
silica rubber can with stand high temperatures can also be sterilized by using hot air oven.
Cutting instruments such as those used in ophthalmic surgeries should be sterilized for 2 hrs at
150°C. Qils, dusting powders require 150°C for 1 hr for sterilization.

S.No | Temperature | Sterilization time
(°C) (minutes)
1. 120 480
2. 140 180
3. 150 150
4, 160 120
5. 170 60
6. 180 20

COMPOUND MICROSCOPE:
Construction and Working:
Microscope is defined as an optical instrument comprising of lens or combination of
lenses. It enables to magnify image. Microscope is of 2 types
1. Simple Microscope
2. Compound Microscope




SIMPLE MICROSCOPE: It is also called as dissecting microscope it consists of one set of
lanes and gives lower magnification. It mainly helps to relieve the morphological characters of
the compound.
COMPOUND MICROSCORPE: It consists of two sets of lenses 1. Eye piece 2.0bjective.

Compound microscope mainly consists of 3 major systems

a. Support System

b. Hlumination System

c. Magnification System
Support System: It consists of base, stage, body tube, mechanical stage inclination joint.
Illumination System: It consists of light source iris diaphragm and condenser; light source may
be plane or concave mirror. Electrically illuminated by a tungsten filament lamp or halogen
lamp.
Magnification System: This includes the set of lenses aligned such a manner that a magnified
real image can be viewed. The object is a set of lenses placed near the object. It partially
magnifies the object which can be observed through eye piece in a more magnified form.
Base: It forms the foundation of microscope.
Stage: It holds the object or slide.
Body Tube: It holds the object at the bottom and eyepieces at top.
Mechanical Stage: For planar, forward, back ward, left and right movement of object with the
help of knob.
Inclination Joint: This help to incline the microscope to avoid the strain on neck and back.
Eye piece: It is used to observe the magnified real image.
Draw Tube: It is used to fit eye piece inside.
Resolving Nose piece: It holds 2, 3 or 4 objectives which can be resolved the aligned the
required objective.
Objective: It produces the first magnification showing real inverted image it may be 6, 10, 40,
45, 100x.
Mirror or Light Source: It reflects the light through the sub stage condenser and stage aperture.
Iris Diaphragm: Light illuminating object may be adjusted with this it may be opened or closed
to diminish the light falling on the condenser and hence making the object more or less bright.
Condenser: It allows the parallel beam of light to pass through the stage aperture.
Knob: It is used for vertical movement of condenser and adjustment of knob. In case of
compound microscope knob. It is of 2 types

A) Course adjustment knob

B) Fine adjustment knob
Course adjustment knob: It is used to focus on object
Fine adjustment knob: It helps to focus the specimen reveal the fine characteristics features.
Magnification System:

The objective lens is placed closed to the object to be viewed and the ocular lens is
placed closed to the eye. The primary enlargement of the object is produced by the objective




lens. The image produced this is transmitted to ocular lens where final enlargement occurs.
Therefore the magnifying capabilities of compound microscope are the product of magnification
of objective and ocular lenses. For example using an objective lens of 40X ocular lens of 10X
total magnification is 400X this magnification of microscope depends on following factors.

Optical tube length, focal length of objective, magnification of eye piece Primary
magnification =optical length/focal length of objective.

The optical tube length of microscope is the d/w upper focal plane of objective and the
lower focal plane of eyepiece or where the primacy image is formed the image produced by
objective is real inverted image close of focal plane of eye piece. The eye piece is used in the
compound microscope or simple magnifiers image produced by the objective. The image
produced by the eyepiece is virtual inverted magnified image. It is fixed inside the draw it is
used to observe more magnified real image. Eyepiece of 5x, 10x and 15x are available.

RESOLVING POWER OF OBJECTIVE:

An important property of microscope is its resolving power it is detained as its ability to
distinguish 2 points that are closer together as distinct and separate. The greater the resolving
power greater is efficiency of microscope it depend on the wave length of light optical property
that is numerical aperture. This relationship can be expressed as

Resolving power= A /NA where A is wave length of light
NA is numerical aperture of objective lens.

WORKING DISTANCE:

It is the distance b/w the objective and the object. It decreases with increase in
magnification.
FOCUSSING:

Focusing an objective is viewing through the eye piece that is adjusting of working
distance this is done with coarse and fine adjustment of knob. Coarse adjustment knob is used to
bring the object bin field of view fine adjustment knob is related to get the short image.

PRECAUTIONS:
1. Observe the slide with both eyes open to have less strain on eyes.
2. Always focus your slide slowly and carefully and with low power objective.
3. Keep the microscope and its parts clean and hands with care.




