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Basic requirements of a microbiology laboratory  

A microbiology laboratory requires well-built rooms equipped with glassware, tools and 

equipments. Some of the most important items of equipment are the following.  

I)  Common Glassware  

The most important glassware used in a microbiological laboratory are test tubes, culture 

tubes, Petri dishes,  

Measuring cylinder, pipettes, glass spreader, Flasks, screw-capped glass bottles, 

haemocytometer etc.  

1) Test Tubes, Culture Tubes and Screw-Capped Tubes  

• These are made up of glass, one end of which is closed and other end is open.  

• If the side wall of the open end is slightly curved outside, it is called test tube; if the side 

wall is smooth,  

it is called culture tube. When the side wall of the tube has screws so that a plastic cap may 

be fitted, it is called screw-capped tube.  

• The test tubes are used for testing the chemicals such as pH etc., culture tubes are used for 

preparation of agar slants and purification of  microorganisms. The  open end  is plugged 

with  non-absorbent cotton plug.  

• Sometimes the microorganisms are purified and preserved in screw-capped tubes.  

  

2) Petri dish  

• R. J. Petri, a student of the most renowned bacteriologist Robert Koch devised this dish, 

hence called “Petri dish”.  



• It consists of two shallow glass dishes, the upper half or lid and the lower half.  

• For  the  isolation  and  cultivation  of  different  types of  microorganisms  these dishes  are 

used  in  all microbiological laboratories.  

• According to the requirement, its diameter varies.  

• Molten agar medium is aseptically poured on the lower half of the sterilized Petri dish and 

then covered with the upper half.  

• The  petri dishes  are  sterilized  by putting  them  in a Petri dish  container  and in  turn  in 

an oven or autoclave.  

  

3)  Pipette  

• It is a cylindrical and graduated glass apparatus.  

• Its one end (lower side) tapers, while the other end (mouth piece) is normal. The middle 

portion is wider or of the same size as mouth end.  

• It is graduated with numbers 1, 2 . . . n. . . . . . . 10.  

• It has different measuring capacity such as 0.1, 0.5, 1, 5, 10 ml etc. Hence measures 

different quantities.  

• It is used for transferring appropriate amount of liquid into other containers.  

• It should be sterilized in an oven or autoclave before use  by keeping in pipette container 

after being plugged with cotton.  

• For safety point, liquid should be sucked by attaching pipette-sucker at the normal end of 

the pipette.  

• Pipettes  should  be sterilized by  keeping  them  first in a steel  can and is  sterilized  at 

121°C  for  30 minutes.  

  

4) Glass Spreader  



• It is made by bending a glass rod and making an L-shaped structure.  

• It is used to spread evenly the microorganisms on agar surface present in liquid medium.  

• The long arm is held in hand and the small arm is flame-sterilized and put on agar surface.  

• It is  brought forth and back so that  microorganisms present in liquid may be dissociated 

and evenly spread on the entire surface of agar.  

  

5) Haemocytometer  

• This is a device used to measure the blood cells.  

• This is also used for counting other cells viz., spores, bacteria etc.  

• It consists of a number of chambers. Each big chamber has 1 X 1 X 0.1 mm = 0.1mm3 

volume with an area of 1 X 1mm = 1mm2. The depth of chamber is 0.1mm. (1 X 1 X 0.1 mm 

= 0.1mm3 = 0.0001cm3 = 10-4cm3 = 10-4 ml) Hence, the bacterial cell count in the large 

chamber will be multiplied by 104 to give an estimate of bacterial cell number/ml.  

• Each large chamber has 9 medium-sized chambers with 0.2 mm length, 0.2 mm width and 

0.1mm depth with a volume of 0.004 mm3.  

• Each medium sized chamber is divided into 25 small chambers with 0.04 mm length, 0.04 

mm width and 0.1mm depth with a volume of 0.00016 mm3.  

  

6) Cleaning of Glass wares. 

Care should be taken that the glassware used in microbiology laboratory are neat and clean. 

After receiving and before start of work, the glassware must be chemically cleaned so that 

there should not be chemical deposits on its surface. Moreover, dirty form, then by soaking 

overnight in chromic acid. If the latter is not effective, a mixture of concentrated nitric acid 

and sulphuric acid can be applied. All traces of the cleaner are then removed by repeated 

rinsing in tap water followed by distilled water.  Sometimes,  new glassware  may  contain 

some  bacterial/fungal  spores  that come with packing materials. The glassware from factory 

also contains some amount of alkali, hence to remove the alkali,  2-3 % HCl is applied for 24 



hours for neutralization. After the use of glassware the medium is  removed and the former is 

treated with 3% commercially available Lysol solution followed by washing with boiling 

water. After drying, it can be kept in oven for 3-6 hours at 140-180°C. The used pipettes, 

slides, cover slips, petri dishes, etc. are also cleaned by this method.  

 

Tools in Microbiology Laboratory  

The most common equipment are inoculation needle, inoculation/transfer loop, Bunsen 

burner, autoclave (or pressure  cooker),  incubator,  hot  air  oven,  refrigerator,  centrifuge,  

spectrophotometer,  magnetic  stirrer, orbital shaker, hot plate, Distillation water still, UV- 

lamp, water-bath, carbon dioxide cylinder, single-pan balance  with  weights  (for  rough  

use),  chemical  balance,  pH  meter, colony  counter,  laminar  air  flow, electrophoretic 

apparatus, microscopes etc.  

 

1) Inoculation Needle & Inoculation Loop  

• These are the most commonly used tools.  

• Inoculation needle/loop is made up of a long platinum wire fixed into a metallic rod.  

• A wire loop has a handle with steel screw shaft in which nichrome or platinum wire is to be 

fitted.  

• The straight wire needle is used for transferring culture from solid medium. Even smaller 

amount of liquid culture can be manipulated by using straight needle.  

• The loop and wire are also used for picking small quantities of solid materials from a 

microbial colony and can be used to inoculate either a liquid or a solid medium. Both the loop 

and straight wire must be flamed immediately after use to avoid contamination.  

  

2) Bunsen Burner  

• Sterilization of tools by using spirit lamp is called incineration.  



• Gas enters the burner at the base, and its supply is regulated externally by the gas cock.  

• The amount of air can be controlled by rotating a sleeve that fits over the holes in the body 

of the burner.  

• To keep the flame from blowing out special tips are frequently used to fit over the top end 

of the barrel.  

• The proper method of lighting the burner is to close off the air supply, turn on the gas and 

light. The  

flame will be large and yellow. Gradually open the air intake until the flame takes a blue 

colour.  

  

3) Water Bath  

• Water bath is an instrument that is used to provide constant temperature to a sample.  

• It consists of an insulating box made up of steel fitted with electrode heating coil.   

• The temperature is controlled through a thermostat.  

• In some of the water baths, plate form rotates, then it is called water bath shaker. It is more 

useful to microbiologists because it provides a uniform heat to the sample material meant for 

incubation.  

• The main use of water bath is the incubation of samples at a desired and constant 

temperature.  

  

4)  Laminar Air Flow Chamber  

• Laminar air flow is an apparatus consists of an air blower in the rear side of the chamber 

which can  

produce air flow with uniform velocity along parallel flow lines. There is a special filter 

system of high efficiency particulate air filter (HEPA) which can remove particles as small as 

0.3 mm.  



• In front of the blower, there lies a mechanism through which air blown from the blower 

produces air velocity along parallel flow lines.  

• The laminar air flow is based on flow of air current of uniform velocity along parallel flow 

lines which help in  transferring microbial  cultures in aseptic conditions. Air is passed 

through the filters into the enclosure and the filters do not allow any kind of microbe to enter 

in to the system.  

• Inside the chamber one fluorescent tube and another UV tube are fitted. Two switches for 

these tubes and a separate switch for regulation of the air flow are fitted outside the LAF. Due 

to uniform velocity and  parallel  flow  of  air  current,  pouring  of  media,  plating,  slant  

preparations,  streaking  etc.  are performed without any kind of contamination.  

• Initially, dust particles are removed from the surface of the laminar air flow with the help of 

smooth cloth containing alcohol. Switch on the UV light for a period of 30 minutes so as to 

kill the germs, if any present in the area of working space.  

• The front cover sheet of the apparatus is opened to keep the desired material inside. The air 

blower is set at the desired degree so that the air inside the chamber is expelled because the 

air inside the chamber may be contaminated / bring contaminants.  

• Sit properly in front of the chamber and wipe the working table with alcohol to reduce the 

contaminants. All the  work related to  pouring, plating, streaking etc. are to be carried out in 

the flame zone of the burner or spirit lamp.  

• In microbiology laboratory, horizontal type of laminar air flow is used to supply the air 

through filter.  

Precautions: Put off the shoes before entering to operate the apparatus. Wash the hands with 

detergents or soap. One should not talk inside the chamber while performing microbial 

culture transfer, failing which chances of contamination may be more which may come either 

through mouth, sneezing or air.  

  

5. Incubator  



• An incubator is an instrument that consists of copper/steel chamber around which warm 

water or air is circulated by electric current or by means of small gas flame.  

• The temperature of the incubator is kept constant due to its control by using thermostat.  

• The incubator is made  up of  double walled chamber  adjusted to  a desired temperature. It 

is done by using an  external knob controlling the thermostat system. The gap  between two 

walls  is insulated to check heat condition. A thermometer is inserted from the top for 

recording the temperature.  

• Temperature greatly influences the microbial growth. Therefore, instrument is generally 

designed that can allow the desired microorganism to grow at a particular temperature.  

• It is operated to allow the microbial growth on a suitable medium under  proper  

temperature. In  an incubator, the variation in temperature should not be more than one 

degree.  

• Small square type incubators are better than large ones. If a lower temperature than the 

room is requirethe water is circulated around the chamber to pass through an ice chest.  

  

Precautions:  the  door of the  incubator  should be opened only when necessary.  If  the tubes  

are to  be  

incubated for a long time  or at higher  temperature, the  medium may  become too  dry due to  

excessive  

evaporation. In such cases cotton plug should be pushed inside the neck of the tube. The tube 

should be covered by a rubber cap so as to cover the plug. If the petriplates are to be 

incubated for a long time, they may be placed in moist chamber with a damp sterile cotton 

wool at the bottom.   

  

6. Colony Counter  

• It is a device used for counting small or closely growing colonies on the surface of media.  

• For accuracy, the lens fitted or mounted in it helps to see the colonies.  



• The lens is movable on the box and can be adjusted to see the colonies.  

• The petriplate is kept on a slanting platform meant for it and illuminated with the help of 

light source from beneath.  

• The numbers of colonies are read out with the support of digital reading meter. 
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