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Unit-1: Introduction of Microbiology 

 Scope of Microbiology:  

� Impact on Human Health 

� Balance of Nature - food source, play a role in decomposition, help other animals 

digest grass (cattle, sheep, termites). 

� Environmental – provide safe drinking water; development of biodegradable 

products; use bacteria to clean up oil spills, etc. – called bioremediation. 

� Industrial – foodstuffs (beer, wine, cheese, bread), antibiotics, insulin, genetic 

engineering 

� Agricultural - research has led to healthier livestock and disease-free crops. 

       

Microbiology is the study of microorganisms, which are organisms that are invisible to the 

naked eye.     

 Classification of Microorganisms 
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General Characteristics of 5 types of micro-organisms: 

The 5 major groups of micro-organisms: bacteria, algae, fungi, protozoa, and viruses.  

2 types of cells (viruses, prions and viroid’s are acellular – “without a cell”): 

Prokaryotic ("before nucleus") – these guys are cells, but they have no internal membrane 

bound structures (no membrane-bound nucleus or membrane-bound organelles); 

includes only the bacteria. 

Eukaryotic ("true nucleus") – do have internal membrane bound structures (membrane 

bound nucleus and membrane-bound organelles); includes organisms such as protozoans, 

fungi, algae, animals, plants.      

A.  Bacteria (singular - bacterium) (study of bacteria – bacteriology) 

1. Prokaryotic 

2. Unicellular 

3. Size:  1/1000 the volume of a typical eukaryotic cell 

4. 2 groups - 

a. Archaeobacteria - ancient bacteria 

b. Eubacteria - true bacteria 

5. Some shapes:  bacillus (rod), coccus (spherical), spirillum (spiral), vibrio (curved rod) 

6. Motile or nonmotile 

7. Their mode of nutrition. 

a. photosynthetic autotrophs - use energy from the sun to produce their own 

carbohydrates for energy. 

b. chemosynthetic autotrophs - process inorganic molecules for energy (ex. 

sulfur or iron). 

c. heterotrophs - depend on outside sources of organic molecules (ex. 

carbohydrates or sugars) for energy 

8. Temperature extremes:  -20
o
C to 110

o
C (that’s really cold & really hot! freezing is 

O
o
C and boiling is 100

o
C) 

9. Examples of disease-causingbacteria. coli, Salmonella 

  

B.  Algae (singular - alga) - not a focus in this course. 

1. eukaryotic 

2. unicellular or multicellular 

3. size:  some microscopic, some macroscopic (ex. kelp) 

4. motile or nonmotile 

5. photosynthetic autotrophs 

6. non-pathogenic. 

  

C.       Fungi (singular - fungus) (study of fungi – mycology) 

1. Eukaryotic 

2. Unicellular or multicellular (yeasts are unicellular, molds are multicellular) 

3. Nonmotile 

4. Heterotroph ecologically importantScavengers; they live off dead matter and thus, 

decompose it. 
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5. Responsible for diseases likeAspergillus, dermatophyte and candidaexamples of non-

pathogenic fungi...Mucor 

  

       D.  Protozoa ("first animals") 

1. Eukaryotic 

2. Unicellular 

3. Motile or nonmotile 

4. Heterotrophs 

5. Disease causing – 2 examples:  malaria & giardiasis 

  

       E.  Viruses - (study of viruses – virology) 

1. Acellular, so not considered prokaryotic or eukaryotic; obligate intracellular 

parasites; when they are outside of a host cell, there is no evidence that these are 

alive. 

2. Basic structure of a virus - a piece of nucleic acid (RNA or DNA) enclosed by a protein 

coat (capsid); possess no nucleus, organelles, cell membrane, or cytoplasm. 

3. Size - 1/10 to 1/1000 the size of an ordinary bacterial cell. Example. HIV 

Branches of microbiology: 

There are 6 branches.  

1. Virology 

2. Bacteriology  

3. Mycology 

4. Phycology 

5. Parasitology 

6. Immunology........ 
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Unit-2: Microscope 

An optical instrument which provides magnified details of microscopic objects is a 

microscope and the technique is known as Microscopy  

• With the advent of high-resolution microscopes modern microbiologists have access 

tomicroscope 

• That produces images with high clarity & magnification. multi-lens combination with 

magnification up to two thousand time. 

• Further electron microscopes with magnification upto one lakh times 

• Used to study fine structure of cells and sub- cellular components. 

Microscope Categories 

1. Light (optical) microscopes and  

2. Electron microscopes 

 

Light microscopy: 

Involves use of optical lenses and light radiations 

Optical microscopes further categorized as 

1. Polarizing Microscope,  

2. Reflected Light Microscope, 

3. Bright field microscope 

4. Dark field microscope 

5. Phase contrast microscopy  

6. Fluorescence microscopy 

7. Confocal Microscope 

Electron microscopy: 

Itis of two types 

1. Transmission microscopy and 

2. Scanning Electron microscopy 

 Functions of the Major Parts of a Optical Microscope 

• Light source and Condenser: project a parallel beam of light onto the sample for 

illumination 

• Condenser gathers light and concentrates it into a cone of light that illuminates 

thespecimen with uniform intensity over the entire view 

• Sample stage with X-Y movement: sample is placed on the stage and different part 

ofthe sample can be viewed due to the X-Y movement.  

 

• Fine/ Focusing knobs: since the distance between objective and eyepiece is 

fixed,focusing is achieved by moving the sample relative to the objective lens 
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• Objectives: does the main part of magnification and resolves the fine details on 

thesamples. Objective lens may be of 10 x, 40 x and 100x. They are called as low 

power, high power and oil immersion lens respectively. 

• Eyepiece: forms a further magnified virtual image which can be observed directly 

with eyes. They may be of 5x or 10 x. Magnification. 

• Beam splitter and camera: (for modern research microscope). 

 

Magnification 

• To visualize any tiny object 0.1mm there is limit of unaided Human eye. 

• To see micro-organism much smaller than 0.1mm a system required convex lenses. 

• When parallel rays pass through convex lens get converged at point called as Focal 

length (f) of the lens. 

• Hence, a lens with shorter focal length will have higher magnification power. 

• In compound microscope it will be i.e 10X, f=16mm; 40X, f=4 mm; 100X, f= 1.8mm. 

• Image produced by objective lens falls on the eyepiece lens serve as object. 

• Image formed in the eyepiece is perceived by eye. 

• The overall magnification is given as the product of the lenses and the distance over 

• which the image is projected 

 

Resolution 

• The ability to see two close objects as two distinct objects called resolution. 

• The limit of resolution is the closest distance between two points at which the points 

• still can be distinguished as separate entities. 

• Magnification should be coupled with good resolution to visualize small micro 

• organisms, else magnification alone will produce an inconclusive or blurred image. 

• The resolution can be calculated as shown in Eqn: 

• Maximum resolution: R = (0.061λ)/ N.A  

 

Where, 0.61 is a geometrical term, based on the average 20-20 eye, 

λ = wavelength of illumination, N.A. = Numerical Aperture 

- The N.A. is a measure of the light gathering capabilities of an objective lens. 

N.A. = n sin α – (3) 

Where, n = index of refraction of medium, 

α = < subtended by the lens good. 
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Unit-3: Instruments used in Microbiology 

Incubator:  

Is a lab instrument which provides optimum temperature for the growth of micro-organisms 

and various bio-chemical activities. 

Principle of use: 

In incubator electrical energy is converted into heat energy which provides optimum 

temperature for various purposes working conditions of incubator you better generally 

work at 37 degree Celsius for 24 to 48 hours. 

Components of incubator has 7 components 

1. Double walled cabinet 

2. Heating coil 

3. Electric fan 

4. Perforated shelves 

5. Thermoregulator 

6. Thermostatic control 

7. Ventilators 

 

 Hot air oven: this is most widely used equipment of sterilization 

 

Principle of hot air oven: 

Hot air oven works on principle of dry heat sterilization by hot air, in this instrument the 

electrical energy is converted into heat energy, which is utilised in heating of air. 

 

Working parameters for hot air oven: 

 

It works on the combination of time and temperature factors which are indirectly 

proportional to each other for example at 160-degree Celsius time requires 2 hours. But at 

170-degreeCelsius time requires one hour only.  

Components of hot air oven 

 

• Double walled chamber 

• Heating coil 

• Electric fan 

• perforated shelves 

• Thermo regulator and thermostatic control 

• Ventilators 

Fumigator: 

This instrument is used for yeah sterilization by fumigation this instrument heats up 

formalin solution into to formaldehyde vapours which are microbicidal in nature fumigation 

is required for the contamination of operation theatres and labs. 
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Colony counter:  

This is a special instrument which is used to count the colonies of microorganisms in a a 

culture plate for enumeration in terms of CFU. For counting a special pen and digital counter 

is present in colony counter. 

 

Autoclave: 

Autoclave is a special instrument which works as a pressure cooker for sterilization of glass 

wares and metallic articles like operation theatre instruments and culture media. 

 

Principle of autoclave: 

autoclave works on the principle of moist heat sterilization by steam under pressure.Here 

15 PSI pressure is used to rise the temperature of boiling point of water from 100 degree 

Celsius to 121 degree Celsius .such temperature is required to kill the bacteria viruses fungi 

and spore forms. 

 

Parameters of autoclave: 

• Temperature 121 degree Celsius  

• Pressure 15 PSI  

• Time for holding period 15 minutes  

 

Sterilization control can be chemical or biological. 

Laminar air flow:  

Instrument is also called as biosafety cabinet. it provides aseptic condition for or various 

purposes like dispensing of culture media and processing of pathogenic samples. This 

instrument maintains the aseptic conditions by UV rays andHEPA filters. Hepa filters do not 

allow the bacteria to get enter as their pore size as is 0. 3 microns. 
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Unit-4: Control of growth of micro-organism 

Microorganisms can be controlled by sterilization disinfection and antisepsis processes. 

Sterilization: 

Process of complete removal of all form of microorganisms including spores from any article 

surface or medium by physical and chemical methods 

Disinfection: 

Disinfection is a process of selective removal of infection causing microorganisms not 

necessarily the spores from non-living surfaces by some chemicals called as disinfectants. 

For example, phenol and aldehydes. 

Antisepsis: 

 this is a process to remove pathogenic microorganisms from living surfaces by chemicals 

called as antiseptics. For example, Dettol and savlon. 

 

Physical methods involved in control of growth of microorganisms are.: 

1. Sunlight  

2. Dry heat  

3. Moist heat 

4. Filtration and  

5. Radiation 

Chemical methods used in microbial growth are: 

1. Alcohols  

2. Phenols  

3. Aldehydes 

4. Halogens  

5. Surface active agents  

6. Vapour phase disinfectants and dyes. 

Physical methods 

 

Sunlight: 

Has natural microbicidal properties due to presence of UV rays. Sunlight is used for the 

microbial control from weddings clothing’s and natural water reservoirs. 

Drying: 

Water constituents 80% of the weight of bacteria and it is also essential for its growth and 

multiplication therefore drying exerts ill effects on many bacteria 
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Heat: 

Heat is the most reliable and rapid method of sterilization it is preferred to sterilize all 

materials except the heat sensitive ones. The time required for sterilization is inversely 

proportional to the temperature of exposure.  

There are two types of heat used for sterilization. 

1. Dry heat 

2. Moist heat 

 

Dry heat:  

This kills microorganisms by causing destructive oxidation of essential cell constituents. dry 

heat at 100 degree Celsius for 1 hour and 115 degree Celsius for one hour can kill all the 

vegetative bacteria and fungal spores but bacterial spores can be destroyed by dry heat at 

160 degree Celsius for 1 hour or 180 degree Celsius for 20 minutes. 

Dry heat can be used in in four processes 

1. Red heat  

2. Flaming  

3. Incineration and  

4. Hot air oven 

 

Red heat:  

In this process the metallic articles like inoculating wires loops points of forceps spatulas are 

sterilized by holding them vertically in bunsen burner flame until they get Red hot. 

 

Flaming:  

In this process the glasswares like glass slides, mouth of culture tubes openings of flasks are 

make microbes free by passing through the flame without allowing them to become red hot. 

 

Incineration: 

This is a process to reduce and recycle the biomedical waste by burning it in a large furnace 

called as incinerator. In incinerator the biomedical waste like dressings plasters animal 

carcases tissue paper filter papers and used samples are burnt into ashes at above 500 

degree Celsius. 

 

Hot air oven: 

This is a method of choice for sterilization of glassware such as glass syringe test tube Petri 

dishes pipettes flask metal instruments such as forceps, scissors scalpel material such as oils, 

jellies powders which are impervious to steam and plastics packed in test tubes.  

Hot air oven is electrically heated cabinet with is fitted with the thermostat that maintains 

the chamber Air at a chosen temperature and a fan that distributes hot air in the chamber. 
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it must not be overloaded and there should be enough space for circulation of air in 

between the load. The holding time for the sterilization hot air oven is one hour at 16 

degrees Celsius or 20 minutes at 180 degree Celsius 

Hot air oven works at the principle of dry heat sterilization by hot air in this the electrical 

energy is converted into heat energy which is used for the heating up of Air which in turn is 

used for the sterilization 

Components of hot air oven: 

• Double wallchamber 

• Heating coils  

• Electrical fan  

• Perforated shelves 

• Thermostat  

• Thermoregulator and  

• Ventilators  

Borosil glass door can also be used. 

Hot air oven cannot be used for cotton, rubber, plastic, wood and culture media. 

 

Sterilization control:  

The sterilization in hot air oven can be controlled by biological control and the chemical 

controls 

Biological control: 

envelope containing a filter paper strip impregnated with source of Bacillus subtilis is placed 

within the load after sterilization cycle is over the strip is removed and inoculated into broth 

medium and incubated at 37 degree Celsius for 5 days no growth of bacillus subtilis 

indicates proper sterilization 

 

Chemical control:  

Brown tube containing red solution is placed within the load.The change of colour of 

solution to green indicates proper sterilization. 

Sterilization by moist heat: 

This includes killing of microorganism with hot water or steam. 

Moist heat is classified into three types: 

1. At a temperature below 100degree Celsius.  

2. At a temperature of 100 degree Celsius. 

3. At a temperature above100 degree Celsius.  

Moist heatat temperatures below 100 c: 

Heat labile fluidwhich may be disinfected by heating at a temperature below hundred 

degree Celsius. This is said to kill mesophilic vegetative bacteria. 
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Pasteurization: 

Sterilization of milk and butter is done by this method the temperature employed is either 

63degree Celsius for 30 minutes and called as holder method. For 72 degree Celsius for 15 

seconds followed by the rapid cooling at13degree Celsius or lower. This is called as flash 

method by this method non-sporing bacteria such as the mycobacteria brucella salmonella 

are destroyed. 

Vaccine Bath: 

Vaccines are prepared from the non sporing bacteria and they are inactivated in a water 

bath at 60 cfor 1 hour. 

Inspissation: 

Inspissation isdone in instrument called as in Inspissator, which is used to sterilize culture 

media containing serum or eggs at a 80degree Celsius  to 85egree Celsius for 30 minutes on 

three successive days.  

Moist heat sterilization at temperature of hundred degree Celsius: 

Boiling: 

100 c for 10 to 30 minutes kills all vegetative bacteria and some bacterial sporesand 

therefore it is not used to sterilize instruments for the surgical procedures this method is 

used in developing countries like in India where matter is glass and rubber items are boiled 

in water bath for 10 to 30 minutes removed with long handle sterile forcepsallowed to dry 

and then used Arnold steamer can be used for steaming .  

Tyndallisation: 

Tyndallisation is a process which is also called as intermittent sterilization where 100-

degreeCelsius is used for 20 minutes to kill the vegetative forms and 37-degreeCelsius is 

used to convert spore forms into vegetative forms which are killed on the next day by 100 

degree Celsius. 

Moist heat sterilization above hundred degree Celsius:  

Is more efficient sterilizing agent than the hot air when the steam meets at the cooler 

service of the article it condenses into the small volume of the water and replace latent heat 

1600 ml of the steam at hundred degree Celsius that is atmospheric pressure condenses 

into the 1 ml of the water at100 degree Celsius liberating 518 calories of heat. 

Autoclave: 

This method is used for culture media, aqua solutions, dressing material in gloves etc. 

satisfactory solution can be achieved at 15 pounds per square inch pressure equivalent to 

121 degree Celsius in 15 to 20 minutes.  

Principle: 

All the air must be removed from the autoclave because the admixture of air and steam 

results in the lower temperature and their being denser from the separate cooler layer in 

the lower part of the autoclave so that it prevents adequate heating of the articles 

components of the instruments The laboratory autoclave consists of a vertical or horizontal 

cylinder of gunmetal of stainless steel in a supporting framework .the lido is  fastened with 

clamps and the rendered sir tightby the gasket the lid has a tap for the discharge of air and 

steam and steam  releasing valve .safety valves are also f present .heating is done by 
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electricity or gas. Water is added on the bottom of the autoclave. above this is a perforated 

tray on which articles to be sterilized are kept in a autoclaving basket. the lid is closed 

discharge tap is opened and safety valve is adjusted to the required pressure. as heating 

continues, the steam and their mixture escapes. when air bubbleswill stop coming it 

indicates that all air from inside autoclave has been removed. The discharge tap isnow 

closed steam pressure rise inside and when it reaches desirable that is 15 LBS per square 

inch. The safety valve opens and excess steam escapes from this. The holding time 15 

minutes is counted.When holding time is over the heating is stopped and autoclave allowed 

to cool till pressure cause indicates inside pressure increases with atmospheric pressure the 

discharge happens now open and there is allowed to enter the autoclave. 

Filtration: 

Liquids and the solution of heat labile substances such as sugars and urea,used for 

preparation of media can be sterilized by filtration. mycoplasma and viruses which are very 

small cannot kept back by filters, so serum sterilized by filtration cannot be employed for 

clinical use.  

The types of filters are 

 

• Candle filters which are also called as Chamberland filters  

• Asbestos filters which are also called as Seitz filters these are carcinogenic in nature. 

• Sintered glass filters  

• Membrane filters: membrane filters are most advanced filters which are made up of 

nitrocellulose their pore size vary from 0.015 to 12 microns. These are used in 

purification of water. 

 

 

Radiations:  

The two types of radiations are ionizing and non-ionizing radiations which are used for 

sterilization  

 

 Ionizing radiations: 

These include X-rays Gamma rays and cosmic rays. These have high penetrative power and 

they are highly lethal to all cells including bacteria. spores are more resistant than the 

vegetative bacteria. mass sterilization of plastics syringes transfusion sets catheters 

cannulas,culture plates that are unable to withstand heat can be done by this method. As 

there is no appreciable increase in the temperature this method is also called as cold 

sterilization. 

 

Non ionizing radiations:  

Ultraviolet radiations are effective against most vegetative bacteria but not the spores. they 

can penetrate only a few millimetres into the liquids and not at all into the solids therefore 

their use is restricted to the disinfection of the clean surfaces like the inoculation hood, 

laboratories,wards and operation theatres. 
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Chemical agents:  

disinfectants are antimicrobial agents used to kill potentially infections agents present on 

inanimate objects and are not meant to come in contact of man. 

 They are of two types  

1. Static agent and  

2. Cidal agents 

Ideal disinfectant should fulfill some criteria like  

• Wide spectrum of activity  

• Should be active in presence of organic material  

• Be effective in acidic and alkaline medium 

• Must have high penetration power 

• Should be safe 

• Should not corrode metals 

• Should not interfere with healing 

• Should be cheap and easily available 

• Should be safe an easy-to-use. 

 

Phenols and cresols: 

They are obtained by distillation of coal tar and have high powerful microbicidal action 

causing cell membrane damage they are active against gram positive and gram 

negativebacteria. They are used for discarded culture contaminated surfaces etc. 

 

Halogens:  

chlorine and iodine are used as disinfectant and are bactericidal and sporicidal in nature. 

chlorine is used to treat water supply and chlorine releasing compounds like the 

hypochlorite have activity against viruses. Spilled blood is treated with 10% sodium 

hypochlorite and after 30 minutes clean with the paper with gloved hands. iodine in 

alcoholic and aqueous solution is used as antiseptic. mixture of iodine with surface active 

agents act as carrier for iodine are known as are iodophors like betadine. 

 

Aldehydes: 

Formaldehyde is lethal to bacteria and their scores fungi and viruses .it is cheap and used to 

sterilize rooms, furniture, woollen blankets, mattresses ,respirators and heat sensitive 

instruments . 

Glutaraldehyde: 

Is less irritant and has high microbicidal activity against bacteria and the spores. 2% alkaline 

buffer solution called as cidex is used for the heat sensitive instruments like the 

bronchoscopes thermometer and endoscopes. 
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Alcohols: 

Alcohols rapidly kill bacteria including tubercle bacilli but have no activity against spores and 

viruses however Human immunodeficiency virus is susceptible to ethyl alcohol and 

isopropyl alcohol in absence of organic material  . they should be used at 60% to 70%in 

water. alcohols are active against enveloped viruses.most widely used alcohols are ethyl 

alcohol and isopropyl alcohol methyl alcohol is not generally used due to its toxic nature. 

 

Vapour phase disinfectant:  

Ethylene oxide is a colourless gas soluble in water and lethal to all microorganisms including 

spores and tubercle bacilli. Formaldehyde gas is liberated by spraying or heating of formalin, 

or by addition of formalin to potassium permanganate. 

Surface active disinfectants 

Substances that alter the energy; relationships at interfaces, leading to reduction of surface 

or interfacial tension are called as surface-active agents or surfactants. They can be anionic, 

cationic and non-ionic in nature .example of surface active disinfectants are soaps and 

detergents. 

 Dyes:  

Aniline and acridine dyes have been used as skin and wound antiseptics. They are more 

active against gram positive than gram negative bacteria. aniline dyes include brilliant green, 

crystal violet etc and acridine dyes includes euflavin andacriflavin. 
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Unit-5: Growth of micro-organisms 

Growth in microorganisms can be predicted by 

� Increase in number  

� Increasing weight and  

� Increase in size  

Note:The most important parameter which is observed is cell number. 

Factors affecting microbial growth: 

 

Two types of factors are responsible: 

1. Nutritional factors 

2. Environmental factors 

 

Nutritional factors  

These are 

� source of energy  

� source of electrons  

� source of carbon  

� source of nitrogen  

� source of phosphorus 

� source of sulphur  

� source of metals and  

� water 

 

Environmental factors 

These include: 

� Temperature  

� Oxygen  

� pH 

� Carbon dioxide 

� Light 

 

Nutritional factors 

 

Source of energy: 

Micro-organisms which use solar energy are called as Phototrophs and those that use 

chemical energy, they are called Chemotrophs. 
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 Source of electron: 

For transportation of energy electrons are required these electrons can be derived either 

from the inorganic salts or organic salts. Micro-organisms which use inorganic compounds 

as electron donors are called as Lithotrophs and if they are using organic compounds as 

electron donors they are called as Organotrophs. 

 

Source of carbon: 

Carbon is required for the synthesis of various cell organelles like cell wall, cell membrane 

and cytoplasm. The microorganisms can use atmospheric carbon dioxide as a carbon source 

and they are called as autotrophs and if they use organic compounds like carbohydrates 

proteins and lipids as carbon source that called as Heterotrophs 

 

Source of nitrogen: 

Nitrogen is required for the synthesis of protein and nucleic acids. Microorganisms can arise 

this nitrogen from nitrite salt nitrate salt ammonia and atmospheric nitrogen. 

 

Source of phosphorus:  

Phosphorus is required for the synthesis of cell membrane and nucleic acid . Phosphorus can 

be obtained by the phosphate salts. 

 

Source of sulphur: 

Sulphur is required for synthesis of sulphur containing amino acids and this can be obtained 

from sulphate and sulphite salts as well as from hydrogen sulphide. 

 

Source of metals: 

Metals like sodium calcium potassium iron magnesium molybdenum are required to induce 

the enzymatic activity and they are obtained from the metallic salts. 

 

Water: 

Water is required to conduct all the metabolic activities and the source of water in 

microorganism is cytoplasm only. 

 

Environmental factors 

Oxygen dependence:  

1. On the basis of oxygen dependence micro organisms can be of five types  

2. Obligate aerobes 

3. Obligate anaerobes  

4. Facultative aerobes 

5. Facultative anaerobes and microaerophilic microorganisms. 
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Temperature dependence: 

On the basis of temperature dependence microorganisms may be of five types: 

1. Thermophiles  

2. Psychrophiles 

3. Mesophiles 

4. Extreme thermophiles and 

5. Extreme psychrophiles 

Carbon dioxide: 

Some bacteria requires carbon dioxide for the primary isolation they are called as 

capnophilic microorganisms. 

pH and hydrogen ion concentration: 

All micro-organisms require a certain pH range for their proper growth. Few micro-

organisms require acidic PH and some require basic pH. The microorganisms which required 

acidic pH they are called as acidophiles and which require alkaline pH they are called 

Alkaliphiles. 

Light:  

Light is having ill effect on microbial growth due to the presence of UV and infrared rays. UV 

rays inhibit microbial growth by damaging their DNA and infrared rays inhibit microbial 

growth by elevating the temperature up to an extent in which microorganism cannot 

survive. on the other hand, some microorganism requires sunlight for their growth, these 

organisms are called as phototrophs 

Growth and multiplication of bacteria: 

 

Bacteria divide by binary fission. In bacterial nucleus chromosome is a double stranded DNA 

molecule with complementary nucleotide sequence in two strands. The nuclear division 

proceeds bacterial cell division. 

 

Generation time : 

The interval of time between two cell division of the time required for the bacteria under 

optimal condition is called as generation time or the population generation time or 

population doubling time. It is different for different types of bacteria.Generation time for E. 

coli is 20 minutes, Mycobacterium tuberculosis is 20 hours and Mycobacterium leprae is 24 

days.  

Each bacterial Colony in a solid medium consists of descendants of a single cell. 

Bacterial count bacterial count has two components .one is total count and other is viable 

count. Total count indicates the total number of bacteria in the sample including living as 

well as that bacteria, where as a viable count is the number of living bacteria only which are 

capable of multiplication 

 

Bacterial growth curve bacterial growth curve is a graphical representation plotted between 

number of bacterial cells in logs and time. when a suitable liquid medium inoculated by 
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bacterium is incubated its growth leads to an increase in the number of bacterial cells which 

follows a definite group pattern, when the bacterial count of the culture is determined 

periodically and plotted a curve, that curve is called as growth curve.  

Growth curve has four phases 

1. Lag phase 

2. Log phase  

3. Stationary phase 

4. Decline phase 

 

Log phase: 

Immediately after inoculation of culture medium, the bacterium undergoes a period of 

adaptation. During which the necessary enzymes and the and intermediate metabolism 

build up. With increase in size and metabolic activities the bacterium attains a critical stage 

for the multiplication. during the l lag phase there is no multiplication. 

 

Log phase:  

This is also called as exponential phase. The cell division proceeds after bacteria attains 

critical size. Their number increase exponentially with the time at log rate . The logarithm of 

viable count when plotted against the time given straight line this is called as lag phase. This 

phase is most suitable for industrial productions and the staining reactions. 

Stationary phase: 

After sometime bacterial growth ceases almost completely due to the exhaustion of the 

nutrients or accumulation of the toxic products. There is a slow rate of cell death which is 

compensated by the formation of new cells through the growth. The total cell count slowly 

increases but the viable count remains stationary or constant. The duration ranges from a 

few hours to few days. many bacterial species produce spores during this stage. 

 

Decline phase: 

After period of time the stationary phase the bacteria population start to die.Although the 

number of total cells remain constant. The decline phase is brought about the exhaustion of 

the nutrients, accumulation of the toxic products and the autolytic enzymes. 

 

 

 

 

 

 

 

 

 



 

19 ©Institute of Public Health & Hygiene 2020  RZ-A-44, Mahipalpur,New Delhi-37 

 

Unit-6: CULTURE MEDIA 

BACTERIAL CULTURE MEDIA: 

One of the most important reasons for culturing bacteria in vitro is its utility in diagnosing 

infectious diseases. Isolating a bacterium from sites in body normally known to be sterile is 

an indication of its role in the disease process.  

Culturing bacteria is also the initial step in studying its morphology and its identification.  

Bacteria have to be cultured in order to obtain antigens from developing serological assays 

or vaccines. 

Certain genetic studies and manipulations of the cells also need that bacteria be cultured in 

vitro. 

Culturing bacteria also provide a reliable way estimating their numbers (viable count). 

Culturing on solid media is another convenient way of separating bacteria in mixtures 

History:  

 

Louis Pasteur used simple broths made up of urine or meat extracts. 

Robert Koch realized the importance of solid media and used potato pieces to grow 

bacteria. It was on the suggestion of Fannie Walther Hesse that agar can be used to solidify 

culture media. 

Before the use of agar, attempts were made to use gelatine as solidifying agent.  

Gelatine had some inherent problems: 

� It existed as liquid at normal incubating.  

� Temperatures (35-37). 

� Can be digested by certain bacteria.  

 

Composition of culture media:  

 

Bacteria infecting humans (commensals or pathogens) are chemo organo-heterotrophs. 

When culturing bacteria, it is very important to provide similar environmental and 

nutritional conditions that exist in its natural habitat. Hence, an artificial culture medium 

must provide all the nutritional components that a bacterium gets in its natural habitat. 

Most often, a culture mediumcontains: 

� Water, 

� A source of carbon & energy 

� Source of nitrogen, 

� Trace elements and  

� Some growth Factors. 
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Besides these,the pH of the medium must be set accordingly. 

Some of the ingredients of culture media include: 

1. Water 

2. Agar 

3. Peptone 

4. Casein hydrolysate 

5. Meat extract 

6. Yeast extract  

7. Malt extract.  

 

Classification:  

Bacterial culture media can be classified in at least three ways;  

1. Based on consistency,  

2. Based on nutritional component and 

3. Based on its functional use or lab purpose 

 

Classification based on consistency:  

 

Culture media are: 

1. liquid,  

2. semi-solid or  

3. solid and biphasic.  

Liquid media:  

These are available for use in test-tubes, bottles or flasks. Liquid mediaare sometimes 

referred as “broths” (e.g nutrient broth). In liquid medium, bacteria grow uniformly 

producing general turbidity. Certain aerobic bacteria and those containing fimbriae (Vibrio & 

Bacillus) are known to grow as a thin film called “surface pellicle” on the surface of 

undisturbed broth. Bacillus anthracis is known to produce stalactite growth on ghee 

containing broth. Sometimes the initial turbidity may be followed by clearing due to 

autolysis, which is seenin pneumococci.These are suitable to grow bacteria when the 

numbers in the inoculum is suspected to be low. Inoculating in the liquid medium also helps 

to dilute any inhibitors of bacterial growth. Culturing in liquid medium can be used to obtain 

viable count (dilution methods). Properties of bacteria are not visible in liquid media and 

presence of more than one type of bacteria cannot be detected. 

  

 

Solid media:  

Any liquid medium can be rendered by the addition of certain solidifying agents. Agar agar 

(simply called agar) is the most commonly used solidifying agent. It is an unbranched 

polysaccharide obtained from the cell membranes of some species of red algae such  
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as the genera Gelidium. Agar is composed of two long-chain polysaccharides (70% agarose 

and 30% agarapectin). It melts at 95oC (sol) and solidifies at 42oC (gel), doesn’t contribute 

any nutritive property, it is not hydrolyzed by most bacteria and is usually free from growth 

promoting or growth retarding substances. However, it may be a source of calcium & 

organic ions. Most commonly, it is used at concentration of 1-3% to make a solid agar 

medium. Agar is available as fibres (shreds) or as powders.  

 

Semi-solid agar:  

Reducing the amount of agar to 0.2-0.5% renders a medium semi-solid. Such media are 

fairly soft and are useful in demonstrating bacterial motility and separating motile from non-

motile strains (U-tube and Craigie’s tube). Certain transport media such as Stuart’s and 

Amies media are semi-solid in consistency. Hugh &Leifson’s oxidation fermentation test 

medium as well as mannitol motility medium are also semi-solid.  

 

Biphasic media:  

Sometimes, a culture system comprises of both liquid and solid medium in  

the same bottle. This is known as biphasic medium (Castaneda system for blood culture). 

The inoculum is added to the liquid medium and when subcultures are to be made, the 

bottle is simply tilted to allow the liquid to flow over the solid medium.  

 

Classification based on nutritional component: 

  

Media can be classified as: 

1. Simple 

2. Complex  

3. Synthetic (or defined).  

While most of the nutritional components are constant across various media, some bacteria 

need extra nutrients. Those bacteria that are able to grow with minimal requirements are 

said to non-fastidious and those that require extra nutrients are said to be fastidious. 

Simple media such as peptone water, nutrient agar can support most non-fastidious 

bacteria.  

 

Complex media such as blood agar have ingredients whose exact components are difficult to 

estimate.  

Synthetic or defined media such as Davis&Mingioli medium are specially prepared media for 

research purposes where the chemical composition of every component is well known.  
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Classification based on functional use or application:  

 

These include 

� Basal media,  

� Enriched media,  

� Selective/enrichment media,  

� Indicator/differential media,  

� Transport media and holding media.  

 

Basal media are basically simple media that supports most non-fastidious bacteria.  

Example peptone water, nutrient broth and nutrient agar. 

 

Enriched media: Addition of extra nutrients in the form of blood, serum, egg yolk etc, to 

basal medium makes them enriched media. Enriched media are used to grow nutritionally 

exacting (fastidious) bacteria. Example Blood agar, chocolate agar, Loeffler’s serum slope 

etc  

 

Selective and enrichment media are designed to inhibit unwanted commensal or 

contaminating bacteria and help to recover pathogen from a mixture of bacteria. While 

selective media are agar based, enrichment media are liquid in consistency. Both these 

media serve the same purpose. Any agar media can be made selective by addition of certain 

inhibitory agents that don’t affect the pathogen.  

Various approaches to make a medium selective include addition of antibiotics, dyes, 

chemicals, alteration of pH or a combination of these.  Example: Bismuth sulphite agar for 

salmonella. 

Enrichment media are liquid media that also serves to inhibit commensals in the clinical 

specimen. 

Example: Selenite F broth, tetrathionate broth and alkaline peptone water are used to 

recover pathogens from faecal specimens.  

Differential media or indicator media: Certain media are designed in such a way that 

different bacteria can be recognized on the basis of their colony colour. Various approaches 

Include incorporation of dyes, metabolic substrates etc, so that those bacteria that utilize 

them appear as differently coloured colonies. Such media are called differential media or 

indicator media. 

 Examples: MacConkey’s agar, CLED agar, TCBS agar, XLD agar etc.  

Transport media: Clinical specimens must be transported to the laboratory 

immediately after collection to prevent overgrowth of contaminating organisms or 

commensals. This can be achieved by using transport media. Such media prevent drying 

(desiccation) of specimen, maintain the pathogen to commensal ratio and inhibit 

overgrowth of unwanted bacteria 
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Example:Stuart’s   media, Cary Blair medium and Venkatraman Ramakrishnan medium . 

Anaerobic media:  Anaerobic bacteria need special media for growth because they need low 

oxygen content, reduced oxidation –reduction potential and extra nutrients.  

Media for anaerobes may have to be supplemented with nutrients like hemin and vitamin K. 

Boiling the medium serves to expel any dissolved oxygen. Addition of 1% glucose, 0.1% 

thioglycolate, 0.1% Ascorbic acid, 0.05% cysteine or red-hot iron filings can render a medium 

reduced.  

Robertson Cooked meat that is commonly used to grow Clostridium spps medium contains a 

2.5 cm column of bullock heart meat and 15 ml of nutrient broth. 

  

Preparation and preservation  

Care must be taken to adjust the pH of the medium before autoclaving. Various pH 

indicators that are in use include phenol red, neutral red, bromothymol blue, bromocresol 

purple etc.  

 

Dehydrated media are commercially available and must be reconstituted as per 

manufacturers’ recommendation.  

Most culture media are sterilized by autoclaving. Certain media that contain heat labile 

components like glucose, antibiotics, urea, serum, blood are not autoclaved. 

hese components are filtered and may be added separately after the medium is autoclaved. 

Certain highly selective media such as Wilson and Blair’s medium and TCBS agar need not be 

sterilized. It is imperative that a representation from each lot be tested for performance and 

contamination before use. Once prepared, media may be held at 4-5deg C in the 

refrigerator for 1-2 weeks. 

Certain liquid media in screw capped bottles or tubes or cotton plugged can be held at room 

temperature for weeks. 
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Unit-7: STAINING TECHNIQUES  

Staining is a procedure to colour any object to make it more clearly visible by creating a 

contrast between object and background. It is done by some chemicals called as stains. 

 

Stains are the chemicals which provide colour to the object.  

They are of three types. 

Acidic stains:  
• Which give colour to the basic component of cell  

Basic stains:  
• Which provide colour to the acidic part of cell  

Compound stains:  
• Which are having acid and basic component both in a same reagent. 

Staining techniques: 
Staining techniques maybe of three types. 

1. Simple stain  

2. Differential stain and  

3. Structural Stain 

Simple stain: This is used just to detect the presence or absence of the microorganisms and 

here we use only single colour. like methylene blue stain. 

 

Differential staining: This is used to differentiate between two groups of microorganisms. 

The two important differential staining’s are Gram staining and ZN staining. 

Gram staining:Differentiates between gram-positive and gram-negative bacteria. where as zn 

staining is used to differentiate between acid fast and non-acid fast bacteria. 

 

Structural staining: This is also called as special staining. It is used to demonstrate some 

special structures which are not present in all types of bacteria. Likecapsule staining, spore 

staining capsule staining and Albert staining. 

 

Gram staining: This was introduced by Sir Christian Gram in 1884, to differentiate between 

Gram positive and Gram-negative bacteria on the basis of their colours. Gram positive 

bacteria take violet and Gram-negative bacteria take pink colour. 

 

Principle: When heat fixed smear is treated with crystal violet in presence of grams iodine and 

then decolourised with alcohol or acetone,some bacteria retain the colour of primary dye even 

after decolorization and do not take the colour of the secondary dye safranin; so appear as 

violet colour and such bacteria are called as Gram positive Bacteria 

 

On theother hand, a few bacteria lose thecolour of primary dye after decolorization and take 

the colour of secondary dye safranin; such bacteria take the pink colour and known as Gram 

negative bacteria. 
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Procedure:  

1. Take aneat and clean glass slide. 

2. Prepare thin smear by using normal saline and bacterial culture with the help of 

inoculation loop  

3. Air and heat fix the smear 

4. Cover the smear with crystal violet and wait for 1 minute  

5. Wash with running tap water 

6. Flood the smear with grams iodine and wait for another one minute. 

7. Wash with running the water. 

8. Decolourise the smear with acetone or alcohol for a few seconds. 

9. Wash with running tap water. 

10. Again, cover the smear with safranin and wait for 1 minute. 

11. Wash with running the water 

12. Air dry the smear and observe 100x objective lens of microscope in the presence of 

cedarwood oil. 

 

Observation and interpretation: 

 Gram positive Bacteria will be seen in violet colour and Gram-negative bacteria will be seen 

in pink colour. 

 

Clinical significance: 

• To study morphological differences of bacteria 

• To differentiate between gram positive and Gram-negative bacteria 

• To select the line of treatment by using ABST. 

 

 

ZN staining 

ZN staining is used to differentiate between acid-fast and non-acid fast bacteria. Acid fast 

bacteria take red colour and non-acid fast bacteria take blue colour.  

 

Principle: 

Some microorganism retains the colour of carbolfuchsin even when decolorized with strong 

mineral acids. Such organisms are called as acid-fast bacilli. Acid fastness is due to the 

presence of mycolic acid and integrity of the cell wall of acid-fast bacteria. 

 

Procedure:  

The staining is used to demonstrate mycobacterium tuberculosis and mycobacterium leprae.  

1. Theclinical sample is taken on the slide and the smears made and dried. 

2. The smear is fixed by gently passing the slide over the flame. 

3. The slide is flooded with strong carbol fuchsin and heated still steam rises. 
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4. The stain is allowed to remain on the side for 5 to 10 minutes heat is applied at 

intervals. 

5. Wash the slide in running tap water. 

6. Decolourises smear with 20% H2So4 for a long period till no more colour comes out. 

7. Wash with running tap water. 

8. Counterstain the smear with methylene blue for 2 minutes. 

9. Wash with running tapwater. 

10. Blot dry and examine under oil immersion objective lens in the presence of the cidar 

wood oil. 

Observation and interpretation: 

All cellular components like pus cells epithelial cells and non-acid fast bacteria take blue 

colour whereas acid fast bacilli will take red colour. 

 

Clinical significance: 

• Acid fast bacteria are responsible for two important diseases like tuberculosis and 

leprosy  

• Both of them are different members of genus mycobacteria. 

 

 

Capsule staining:  

Capsule is a mucoid gelatinous covering present on cell wall of a few bacteria. Capsule is 

made up of polypeptide or polysaccharide. It is antigenic and anti-phagocytic in nature but it 

is not having any affinity for any dye so it cannot be stained by normal staining. Negative 

staining is used to demonstrate the presence of capsulated bacteria. 

 

Procedure:  

1. Take a neat and clean glass slide. 

2. Take a big drop of nigrosin dye for India ink at one end of glass slide.  

3. Mix bacterial culture with the help of nichrome wire loop in this drop  

4. Spread this drop with help of another slide. 

5. Air dry the smear and observe under oil immersion objective lensof microscope in 

presence of immersion oil. 

 

Observation and interpretation: 

Capsule will be seen as a colourless hollow refractile structure against coloured background. 
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UNIT-8: ANTIBIOTIC SUSCEPTIBILITY TESTING  

Antimicrobial agents are the chemicals secreted by the microorganism which act against the 

growth of other microorganisms. 

 

Antimicrobial agents include naturally-occurring antibiotic synthetic derivatives of naturally 

occurring antibiotics and the chemical antimicrobial compounds.Antibacterial agents can be 

grouped by their mode of action: 

1. Inhibitors of bacterial cell wall synthesis like penicillin cephalosporin and 

glycopeptides. 

2. Inhibitors of protein synthesis like aminoglycosides, macrolides,lincosides and 

tetracyclines. 

3. Inhibitors of bacterial nucleic acid synthesis like quinolones Fluroquinolone.  

4. Anti-Mycobacterial agents like rifampicin ethambutol. 

5. Anti-fungal agents.  

6. Antiviral agents. 

Anti-microbial Resistance: 

Most of the antimicrobial resistance which is now making it difficult to treat some infectious 

diseases is due to the extensive use and misuse of antimicrobial drugs which have favoured 

emergence and survival of resistant strains of microorganisms. 

Bacteria become resistant to antimicrobial agents by a number of mechanisms the 

commonest being: 

1. Production of enzymes which inactivate or modified antibiotics  

2. Changes in bacterial cell membrane preventing the uptake of an antimicrobial agent  

3. Modification of the target so that no longer interaction with the antimicrobial agent. 

 

Anti-microbial Sensitivity Testing:  

In the treatment and control of infectious diseases especially when caused by pathogens 

that are often drug resistant, sensitivity testing is used to select effective anti-microbial 

drugs and also to accumulate epidemiological information on the resistance of micro-

organisms of public health importance. 

Antimicrobial susceptibility testing measures the ability of an antibiotic to inhibit bacterial 

growth in vitro 

Sensitivity Testing Methods 

 There are two methods  

1. Disc diffusion technique. 

2. Dilution technique. 
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Of the two methods because of its simplicity the method used commonly for the 

determination of susceptibility is disc diffusion method control stained used for the disk 

diffusion test are staphylococcus aureus ATCC25923 and escherichia coli ATCC 25922. 

 

KIRBY-BAUER Method of Disc Diffusion:  

In this method a clinical sample is inoculated on a culture media and incubated at 37 degree 

Celsius for 24 hours. 

The isolated colonies are picked up with the help of inoculation loop and inoculated 

inMuller-Hinton broth for 2 to4 hours till the turbidityof 0.5McFarland is obtained. 

Now from this tube with the help of a cotton swab Muller Hinton agar plate is inoculated 

with spread plate technique to make a lawn culture of bacteria. 

 Antibiotic disc is now placed on the Mueller Hinton agar plate. 

The plate is now incubated at 37 degree C for 24 hours and zone of inhibition against the 

antibiotic disc is observed measured and compare with standard Kirby-Bauer chart to report 

as resistant intermediate sensitive and sensitive micro-organisms. 
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Dilution method: 

This is used to calculate MIC and MLC of antibiotic MIC. MIC iscalled as minimal inhibitory 

concentration. This is a minimum concentration of a drug which is used to inhibit the 

bacterial growth without killing them. 

MLC:MLC is minimal lethal concentration.This is the minimum concentration of any drug 

which is needed to kill the microorganism. 
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UNIT-9: MYCOLOGY 

 

Mycology is a branch of microbiology which deals with study of fungi.  

Medical mycologyis a special branch of mycology which deals with the study of medically 

important or pathogenic fungi for example candida. 

Mycoses: 

Fungal infections caused by fungi are called as mycoses. 

General characters of fungi: 

• Fungi are non-photosynthetic eukaryotes. 

• they are heterotrophic and saprophytic in nature. 

• their cell wall is made up of chitin mannan and polysaccharides. 

• their cell membrane is having sterols. 

• they have nucleus with their chromosomes.  

• They are microscopic as well as microscopic in nature.  

 

Microscopic fungi maybe of two types: 

1. Unicellular and  

2. Multicellular fungi. 

They reproduce by spore formation fragmentation and budding formation. 

Classification of fungi:  

fungi can be classified by two criteria 

1. Phenotypic classification  

2. Phylogenetic classification 

 

Phenotypic classification  

This classification is based on morphology, and according to this classification fungi may be 

grouped into four classes. 

1. Yeast 

2. Moulds 

3. Yeast like fungi 

4. dimorphic fung:  

Yeast:  

These are unicellular fungi which reproduce by budding example cryptococcus.  
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Moulds:  

• These are filamentous fungi and multicellular in nature.  

• They reproduce by spore formation and fragmentation.  

• Their filamentous structures are called as Hypha and their entangled mass is called 

as mycelium example aspergillus.  

Yeast like fungi: 

these are intermediate between yeast and molds.they are having pseudohyphal structures 

and they can reproduce by budding spore formation and fragmentation, example candida. 

Dimorphic fungi:  

These exhibit two types of morphology under two sets of conditions.  

• At body temperature they exist as yeast. 

• At room temperature they exist as mould for example histoplasma capsulatum. 

 

Phylogenetic classification 

This classification is based on evolution. The feature counted are type of hypha and type of 

fruiting body or sexual spores. On the basis of phylogenetic classification fungi can be 

grouped in 5 classes. 

1. Oomycetes 

2. Zygomycetes 

3. Ascomycetes 

4. Basidiomycetes 

5. Deuteromycetes. 

 

Cultivation of fungi:  

Fungi can be cultivated on special mycological media like Sabouraud Dextrose agar at 25 to 

28 degcel.  

On the basis of incubation period or time fungi maybe of two types. 

1. Slow growing fungi which require incubation time of 3 to 7 days, 

2. Fast growing fungi require a time period of 3 weeks. 

Techniques  

Involved in fungal identificationare: 

• KOH Mount  

• Germ tube test and  

• LPCB staining. 

Candida:  
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Candida is a yeast like fungi, it is present as abnormal flora of buccal cavity and skin but in 

immune-compromised patients it can act as opportunistic pathogen and cause a clinical 

condition called as Candidiasis. 

 

Candida may be grouped in to: 

1. Candida albicans and 

2. Candida non albicans. 

 

Morphology 

candida may exist in four types of morphologies: 

1. Budding yeast form  

2. Pseudo-hyphal form  

3. Pseudo-hyphal form with spores, blastopores and chlamydospores  

4. Germ tube form. 

 

Culture:  

Candida can be cultured on various types of media. Generally, two types of media are used 

for the culture of candida: 

1. Universal media such as nutrient agar and sabouraud dextrose agar.  

2. Differential media  such as rice meal agar, corn meal agar and human serum broth . 

which can differentiate between candida albicans and candida non albicans. 

 

Pathogenicity: 

Candida is responsible for 

• Mucocutaneous candida, like oral thrush pharyngitis,conjunctivitis, keratitis  

• It is also responsible for superficial candidiasis like skin hair and nail infections, 

onychomycosis and diaper candidiasis. 

• Systemic candidiasis is also caused by candida and it involves UTI,pneumonitis 

endocarditis, nephritis, meningitis and septicaemia. 

 

Diagnosis: 

1. Clinical sample. 

2. Direct microscopic examination. 

3. Culture. 

4. Confirmatory test. 
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Clinical sample: 

Clinical samples maybe oral swabs, eyeswabs, earswabs, blood, CSF,skin scraping,nail and 

hair shaft. 

Direct microscopic examination: 

This can be done by Gram staining and KoH mount.  

Culture:  

This can be done on nutrient agar, rice meal agar, corn meal agar and human serum broth. 

Confirmatory test: 

1. Germ tube test _in which suspicious colonies are inoculated in human serum broth 

and incubated for 2 hours then broth is examined microscopically for the presence of 

germ tube form. If germ tube forms are are present candida albicans is confirmed 

and if germ tube forms not seen and budding yeast cells are seen candida non 

albicans is confirm. 
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Aspergillus:  

Aspergillus is usually a virulent funguswhich causes infection in immunocompromised 

patients only.Its spores are present in air and so are responsible for respiratory tract 

infections. 

Morphology: 

Aspergillus is a filamentous fungus with aseptate aerial Hypha and septate substrate Hypha. 

aerial hyphaeare also called as conidiophores,with vesicle and the conidiospores.  

Culture:  

Aspergillus can be cultured on SDA,CDA, RBM etc. at 28 degree Celsius for 3- 7days. 

Important species are:  

• Aspergillus flavus 

• Aspergillus fumigatus  

• Aspergillus Niger 

Pathogenicity of Aspergillus:  

Aspergillus is responsible for 

• Cutaneous infections:like skin hair and nail infections, keratitis, conjunctivitis , 

• Respiratory tract infections: like laryngitis, pharyngitis sinusitis, otomycoses’ 

complications may includeallergic asthma, bronchopulmonary aspergillosis and 

aspergilloma.  

• Systemic aspergillosis: may also be caused by aspergillus. which may affect kidney 

heart etc and is fatal in nature. 

Lab diagnosis:  

Can be done by KOHMount, H and E staining, PASstaining GMS staining andLPCB staining of 

culture. 

 

 

 

 

 

 


