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Microbiology is the science that study of microorganisms (MO.) and including 

bacteriology, mycology, virology, and parasitology. 

Microbiology lab. is a place to grow and study tiny organisms, called 

microorganisms, and these Microbes can include bacteria, fungus, virus , and 

parasite.  

                                    

          Bacteria                                                             Fungi                       

 

 

➢ Hands and bench tops are kept clean with disinfectants,  

➢ laboratory coats are worn (wore), long hair is tied back,  

➢ working areas are kept clear of all unnecessary items,  

➢ containers used for specimen collection or culture material are pre-

sterilized and capped to prevent entry by unsterile air,  

➢ nothing is placed in the mouth, Personal conduct in a microbiology 

laboratory should always be quiet and orderly,  

➢ the instructor should be consulted promptly whenever problems arise,  

➢ any student with a fresh unhealed cut, scratch, burn, or other injuries should 

notify the instructor before beginning or continuing with the laboratory 

work. 

Orientation to The Microbiology Laboratory 

Safety Procedures and Precautions  
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➢  

 

1 .Always read the assigned laboratory material before the 

start of the laboratory period. 

2 .To be admitted to the laboratory, each student should wear clean , 

knee-length laboratory coat . 

3 .At the START and END of each laboratory session, students should 

clean their assigned bench-top area with a disinfectant solution 

provided . 

4. Learn good personal habits from the beginning : 

❖ Tie back long hair neatly away from the shoulders. 

❖ Do not wear jewelry to laboratory sessions . 

❖ Keep fingers, pencils, and such objects out of your mouth . 

❖ Do not smoke, eat, or drink in the laboratory. 

❖ Do not lick labels with your tongue . 

❖ Do not wander about the laboratory due to unnecessary activity 

can cause accidents, and promote contamination . 

5.  Before leaving the laboratory, carefully wash and disinfect your 

hands. 

 

General Laboratory Directions 
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Aim of the lecture 

• To study the different methods used to control the growth of microorganisms. 

Sterilization: is a process that kills all forms of microbial life, including bacterial 

spores, which are highly resistant. 

Disinfection: is a process that destroys pathogenic organisms, but not necessarily   

all microorganisms or spores.  [Chlorine, formaldehyde]. 

Antiseptics: less toxic materials used to kill microorganisms on the surface of skin and 

mucous membranes [such as iodin and ethanol]. 

Chemotherapy: Chemicals used internally to kill or inhibit growth of microorganisms 

within host tissues. 

 

1- Chemical Method 

Chemicals vary greatly in their ability to kill microorganisms by one of the 

three mechanisms: 

a. disruption of the cell membrane [ex: alcohol, detergent, phenol] 

b. modification of proteins [ex: chlorin, iodin, heavy meatal, hydrogen 

peroxide, formaldehyde]  

c. modification of DNA [ex: crystal violet, Malachite green] 

2- Physical Method 

a. Heat 

                   1-Dry heat 

Sterilization & Disinfection                                           
 

Methods of Sterilization 
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❖ Flaming: Used for Loop, inoculating wires, glassware, etc... 

❖ Incineration: Disposal of infectious materials 

❖ Oven:  

▪ 180°C for two hours  

▪ used for glassware, metal wares, oils, powders; etc... 

                2-Moist heat 

❖ Boiling:  

• 100°C for 30 minutes.  

• Kills everything except bacterial spores 

❖ Autoclaving  

• 15 atm pressure, 121°C and for 15min 

• sterilizing biohazardous waste, surgical dressings, 

glassware, many types of microbiologic media, liquids, 

and many other things.  

❖ Pasteurization  

•  don't use boiling temperature because it cause protein 

denaturation.  

• Methods:  

 Slow procedure: milk is pasteurized for 30 minutes 

at about 62°C.  

 Rapid procedure: milk is pasteurized for 15 

minutes at about 72°C. 

b. Radiation  

➢ ultraviolet (UV) light: used to sterilize workspaces and tools used in 

microbiology laboratories 

➢ X-rays: used in medicine such as sutures and surgical gloves, and 

plastic items, such as syringes. 
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c. Filtration:  

➢ is the preferred method of sterilizing certain solutions 

➢ filter is composed of nitrocellulose and has a pore size of 0.22 um. 

 

Figure [1]: Microbial control method. 

 

Factors influencing on the effectiveness of antimicrobial agents 

1. The number of microbes: larger population requires a longer time to die than a 

smaller one. 

2. Microbial characteristics: Bacterial endospores are much more resistant to most 

antimicrobial agents than are vegetative forms. 

3. Time of exposure: Chemical antimicrobials often require extended exposure to 

affect more-resistant microbes or endospores. 

4. Environmental influences: Most disinfectants work somewhat better in warm 

solutions. 

5. Concentration or intensity of an antimicrobial agent: 
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Table [1]: Clinical use of Disinfectant and Sterilization. 

Preferred Use Comment Mechanism of Action  Methods 

Dishes, basins, pitchers, 
various equipment 

Kills vegetative bacterial and fungal 
pathogens and almost all viruses 
within 10 min; less effective on 
endospores. 

Protein denaturation Heat  
1. Moist heat  
a. Boiling  

Microbiological media, 
solutions, dressings, 
equipment, and other 
items that can 
withstand temperature 
and pressure 

Very effective method of 
sterilization; at about 15 psi of 
pressure (121°C), all vegetative 
cells and their endospores are 
killed in about 15 min. 

Protein denaturation b. Autoclaving 

Milk, cream Heat treatment for milk (72°C for 
about 15 sec) that kills all 
pathogens and most 
nonpathogens. 

Protein denaturation c. Pasteurization 

Inoculating loops Very effective method of 
sterilization. 

Burning contaminants 
to ashes 

2. Dry heat  
a. Flaming 

Biohazard wastes Very effective method of 
sterilization.  

Burning to ashes  b. Incineration  

Empty glassware, 
instruments, needles, 
and glass syringes 

Very effective method of 
sterilization but requires 
temperature of 170°C for about 2 
hr. 

Oxidation c. Hot-air [oven] 

Useful for sterilizing 
liquids (e.g., enzymes, 
vaccines) that are 
destroyed by heat 

Removes microbes by passage of a 
liquid or gas through a screenlike 
material; most filters in use consist 
of cellulose acetate or 
nitrocellulose. 

Separation of bacteria 
from suspending 
liquid 

Filtration 

Sterilizing 
pharmaceuticals and 
medical and dental 
supplies 

Not widespread in routine 
sterilization. 

Destruction of DNA Radiation  
1. Ionizing 
[gamma ray] 

Control of closed 
environment with UV 
lamp 

Radiation is not very penetrating. Damage to DNA 2. Nonionizing 
[UV] 
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 Culture Medium: a special medium used in microbiological laboratories for 

the growth, isolation and identification of microorganisms. A culture medium is  

composed of different nutrients (carbohydrate, lipids, amino acids, vitamins as 

well as inorganic compounds) 

 

Media can be classified according to three properties (table 1):  

1. Physical state 

2. Chemical composition, and  

3. Functional type (purpose).  

Table [1]: Three Categories of Media Classification 

Functional Type Chemical Composition Physical 

State 

1-General purpose 1- Chemically defined (synthetic) 1-Liquid 

2-Enriched 2- Complex; not chemically defined 2-Semiliquid 

3-Selective  3-Solid 

4-Differential   

5-Transport   

6-Enumeration   

7-Assay   

8-Anaerobic growth   

Culture media 

Types of Culture Media 
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1-Liquid media 

• media without any agar or gelatin     

• Commonly used for: 

➢ General culture 

➢ Biochemical test 

➢ Susceptibility test 

 

 

2- Semisolid Media 

• Contain small amount of solidifying agent (agar or gelatin) 

• Media with 0.5 or less of agar     

• Commonly used for: 

➢ Microaerophilic culture 

➢ Motility test 

 

 

 

3- Solid media    

• Contain 1.5 % – 2 % agar   

• Commonly used for     

➢ Agar plate 

➢ Isolation of bacterial colonies 

 

 

 

Physical States of Media 
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1- Chemically defined [synthetic] media 

• Media whose exact chemical compositions are known are termed defined 

(also known as synthetic) 

• contain essential compounds such as salts and amino acids dissolved in 

water, or may be composed of a variety of defined organic and inorganic 

chemicals. Example: Mineral glucose medium 

2- No Chemically defined [nonsynthetic] media 

• If even one component of a given medium is not chemically definable, 

• Complex media contain extracts of animals, plants, or yeasts, examples 

are blood, serum, and meat extracts. 

 

 

1- General purpose 

• support the growth of a variety of microbial life 

• Also now nutrient media 

• Examples  

➢ nutrient agar and broth,  

➢ brain-heart infusion, and  

➢ trypticase soy agar (TSA) 

 

 

2- Enriched  

• Support the growth of *fastidious bacteria  

• contains complex organic substances such as blood, serum, 

hemoglobin, or special growth factors (specific vitamins, amino 

acids) 

Chemical composition of Media 

Functional Type 
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• Examples    

➢ Blood agar 

➢ Chocolate agar 

*Bacteria that require growth factors and complex nutrients are 

termed fastidious. 

 

       3- Selective media 

• Allow the growth of desired bacteria while inhibitory other types 

• Contain inhibitory agents like antibiotic, bile salts,   

• Examples : 

➢ MacConkey agar [selective for gram negative]  

➢ Mannitol salt agar (MSA) contains a high concentration of 

NaCl (7.5%) selective for Staphylococcus. 

➢ Colistin-nalidixic agar [selective for gram positive] 

 

            

A-Mannitol Salt Agar                             B- MacConkey agar          C- MacConkey agar      
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A-Klebsiella on MacConkey agar             B- E. coli on MacConkey agar 

 

Table [2]: Selective Media, Agents, and Functions 

Medium Selective Agent Used For 

MacConkey agar  Bile, crystal violet  Isolation of gram-negative enterics 

Salmonella/Shigella 

(SS)  

Bile, citrate, brilliant 

green  

Isolation of Salmonella and Shigella 

Lowenstein-Jensen  Malachite green dye  Isolation and maintenance of 

Mycobacterium 

Mannitol salt agar  Sodium chloride [NaCl] Isolation of Staphylococcus species 

 

4- Differential media 

• allow multiple bacteria to grow but with distinguishable colonial 

characteristic.  

• Allow for preliminary characterization of bacteria. 

• Example: 

➢ Blood agar: is a type of enriched medium but give hemolytic 

characteristic of bacteria  

• Combination media [selective and differential media] 
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➢ Mannitol salt agar selective and differentiation of 

Staphylococci. 

   

 

 

                                                 Blood agar 
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Table [3]: Differential Media 

Medium Substances That 

Facilitate Differentiation 

Differentiates Between 

Blood agar Intact red blood cells Types of hemolysis displayed by 

different species of Streptococcus 

Mannitol salt 

agar 

Mannitol, phenol red Species of Staphylococcus 

MacConkey agar Lactose, neutral red Bacteria that ferment lactose (lowering 

the pH) from those that do not 

Urea broth Urea, phenol red Bacteria that hydrolyze urea to ammonia 

Sulfur indole 

motility (SIM) 

Thiosulfate, iron H2S gas producers from nonproducers 

Triple-sugar iron 

agar (TSIA) 

Triple sugars, iron, and 

phenol red dye 

Fermentation of sugars, H2S production 

 

5- Transport media: 

• Used when specimen cannot be processed immediately. 

• Preserve the viability of microorganism in specimen but not allow 

to growth. 

• Most transport media contain a salt and buffer to prevent 

destruction of cell by enzyme. 
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6- Enumeration media: 

• Used to count the numbers of organisms in milk, water, food, soil, 

and other samples 

 

7- Assay media: 

• Used to test the effectiveness of antimicrobial drugs on the growth 

of microorganisms 

 

     

 

 

 

 

                                                                    

8- Reducing medium: 

• Contains a substance (thioglycolic acid or cystine) that absorbs 

oxygen or slows the penetration of oxygen in a medium,  

• Important for growing anaerobic bacteria. 
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Tool, Glassware and Instruments required for media preparation: 

1- Conical flask 

2- Cylinder 

3- Petri dish 

4- Cotton or Aluminum foil 

5- Filter paper 

6- Bunsen burner 

7- Electronic balance 

8- Autoclave 

 

 Media Preparation 
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1- Follow exactly the Manufacture,s instruction for preparation example, 

amount of media and volumeto prepare. 

2- Accuratly weigh, add the media powder to the flask first, and then add 

exact volume of distilled water. 

3- Cover the flask with foil 

4- Heat the the media and stir by placing media flask on the hot plate with 

magnetic stirrer. 

5- Autoclave a medium only when the ingredienients are completely 

dissolved for 15-20 min. 

6- Allow media to cool slightly then pour approximately 25 – 30 mL of agar 

in each petri dish. 

 

 

  For example: If the instructions state 23g for 1L and 600mL is desired, use a 

ratio to calculate the amount needed (in this example 13.8 g is needed for 

preparing 600mL):  

• 23g/1000mL = Xg/600mL  

• 23 * 600= 1000X  

• 1000X =13800  

• X =13800/1000  

• X = 13.8 mg / ml. 

 

Method of Preparation 
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Common Specimens 

1- Blood 

2- Urine 

3- Sputum 

4- Swab [Throat, Nasal, Ear, Eye, HVS] 

5- Stool 

6- Pus 

7- CSF [cerebrospinal fluid] 

 

❖ Specimens must be collected correctly 

➢ If not my not grow in culture 

➢ Contamination may be mistakenly identified 

➢ Patient may be received incorrect or harmful therapy 

 

    Specimen collection [Guidelines] 

▪ Avoid causing harm or discomfort to patient 

▪ Collect from appropriate site 

▪ Obtain specimen at correct time 

▪ Use appropriate devices 

▪ Obtain sufficient quantity of specimen 

▪ Obtain specimen prior to the start of antimicrobial therapy 

▪ Label correctly 

 

Samples collection and Culturing 
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General Equpments required 

 

What containers to used? 

➢ Container must be leak proof 

➢ Unbreakable 

➢ For cultures sterile container a must 

 

 

❖ Disinfect venipuncture site with 70% alcohol 

❖ Improper handling of syringes increases 

chances of contamination. 

 Handling and transport 

➢ Collect into blood culture bottles [broth] 

➢ Request must contain relevant patient information 

➢ Sent immediately to the laboratory with request  

 

 
 

1- Blood collection [for culture] 

 

c 
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Specimen 

❖ Clean-voided midstream  

              Containers 

❖ Sterile, screw-cap container  

❖ From babies, urine is collected in sterile 

plastic bags 

              Patient preparation 

❖ Clean area with soap and water, then rinse 

with water; after several mL have passed, 

collect midstream of urine 

              Transport 

❖ Transport to laboratory within one hour or  

❖ Kept at 4 C to avoid multiplication of bacteria in urine. 

             Culture 

❖ Blood agar 

❖ MacConkey agar 

 

 

Collection of Specimen 

❖ Patient is instated to take a deep breath and cough up sputum 

directly into a wide mouth sterile container  

❖ Avoid saliva or postnasal discharge 

❖ Minimum volume 1 ml. 

 

 

2- Urine 

 

c 

3- Sputum 

 

c 
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Containers 

❖ Sterile, screw-top container 

 

 

a) Throat swab  

❖ Aplain cotton wood swab should be used to collect as much exudate 

as possible from tonsils. Posterior pharyngeal wall and other area 

that is inflamed or bears exudates. 

❖ Swab posterior pharynx and tonsils; routine 

culture for group A Streptococcus (S. 

pyogenes) only   

 

b) Nasopharyngeal swab 

❖ Tilt Head backwards. 

❖ Insert flexible swab through nose into posterior 

nasopharynx and rotate for 5 seconds; specimen of 

choice for Bordetella pertussis. 

 

c) Ear swab 

❖ No drops should have been used 3 hours prior to taking 

the swab. 

❖ Place the swab into the outer ear and rotate gently once. 

 

d) Pus swab {from wound} 

❖ After careful cleaning of the wound site a swab was taken from the inner 

side of the wound or the area where pus is accumulated. 

❖ Rotate the swab gently once. 

 

4- Swab 

 

c 
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❖ Clean, leak-proof container; transfer feces to enteric transport 

medium (Cary-Blair) if transport will exceed 1 hr 

❖ Transfer container quickly to the laboratory   

 

  

❖ Aspirate from the abscess or the wound in sterile container 

❖ Should be transported immediately to the laboratory. 

 

 

Collection is done: 

❖ By lumbar puncture 

❖ In sterile tubes 

❖ Under aseptic condition 

❖ By trained physician only 

❖ Sterile screw cupped container to be used 

 

 

 

 The most important tool for transferring cultures is the wire inoculating 

needle or loop. 

  It can be quickly sterilized by heating it to red hot in a Bunsen burner 

flame. 

  A dry needle may be sterilized by holding it at a 30-degree angle in the 

outer part of the flame.  

 Always flame the loop immediately before and after use!  

 Allow it to cool before picking up an inoculum of bacteria (or you will kill 

the bacteria). 

5- Stool Sample 

 

c 

6- Pus Sample 

 

c 

7- CSF [ Cerebrospinal Fluid] 

 

c 

 

Aseptic Technique 
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  Hold the loop or wire handle like a pencil. 

 

          

Remember to: 

1. Always stand or carry tubes in a rack. 

2. Not lay the cap down or touch anything with it. 

3. Not remove the lid unnecessarily or for prolonged periods of time. 

4. Always put the lid of plates face down. 
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  Isolation is done by: 

1- Streaking plate method 

2- Spread plate method 

3- Pour plate method 

 

 

Purpose of streaking  

▪ To isolate single colonies of bacteria on an agar plate.  

▪ This is useful when we need to separate single colonies of bacteria 

from a mixed culture (more than one species) 

▪ or when we need to study the colony morphology of bacteria. 

▪ To identify the organism: biochemical tests to identify bacteria are 

only valid when performed on pure cultures. 

 

Procedure 

1. Sterilize the inoculating loop in the bunsen burner by putting the loop 

into the flame until it is red hot. Allow it to cool. 

2. Remove a small amount of bacteria growth [either a loopful from a 

broth culture or a single colony from plate or slant] with the sterile 

inoculating loop. 

3.  Immediately streak the inoculating loop very gently over a quarter of 

the plate using a back and forth motion (see area 1 in the figure 1). 

 Isolation Methods of Microorganisms 

Streaking plate method 

 

https://microbeonline.com/overview-of-biochemical-tests-used-to-identify-bacteria-in-microbiology-laboratory/
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4. Flame the loop again and allow it to cool. Going back to the edge of 

area 1 that you just streaked, extend the streaks into the second quarter 

of the plate (area 2). 

5. Flame the loop again and allow it to cool. Going back to the area that 

you just streaked (area 2), extend the streaks into the third quarter of 

the plate (area 3). 

6. Flame the loop again and allow it to cool. Going back to the area that 

you just streaked (area 3), extend the streaks into the center fourth of 

the plate (area 4). 

7. Flame your loop once more. 

 

  Figure (1): streak-plate technique. 

        

Results 

    The streaked plate is incubated at 37°C for 24 hours. Examine the colonies 

grown in the plate carefully. All colonies should have the same general 

appearance. If there is more than one type of colony, each type should be streaked 

again on a separate plate to obtain a pure culture. 
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       Mix culture                                                    Pure culture 

 

 

Pure culture: arise a single colony from a single cell of bacteria. 

 

 

Note 
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Figure (2): Pour plate and Spread plate methods. 

(B) Spread plate method (A) Pour plate method 

Pour plate and Spread plate methods 
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                 Mix Culture (Spread plate method) 

 

 Spread Plate Method 

Slant: Slanting gives the bacteria a greater surface area on which to grow in a 

tube. Agar slants are also useful in maintaining bacterial cultures, more so than 
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stacks of Petri dishes. Bacteria are inoculated onto a slant using a loop and grow 

in the surface of the agar.  

Slant/Deep: Similar to a slant but creates a deep zone, commonly called the 

‘butt’. It gives the ability to grow bacteria in both an aerobic (surface of the slant) 

and an anaerobic (butt of slant). Slant/deeps are inoculated by stabbing a needle 

into the butt and then immediately streaking across the surface of the slant.  

Deep: This type of culture is used for the growth of anaerobic bacteria which 

grow in the absence of oxygen and are inoculated by stabbing the media with a 

needle.  

Broth: Allows for the growth of large volumes of bacteria, the level of growth 

can be assessed based on the turbidity of the culture. Bacteria are inoculated into 

a broth using a loop. 

Broth+Durham Tube: in which an upside-down smaller tube, called a 

Durham tube, is placed. Durham tubes are used to detect the production of gases, 

such as CO2 or N2, by microorganisms. The tube is initially filled with the 

medium and then collects gas as the bacteria grow, creating a bubble. Bacteria 

are inoculated into a broth+Durham tube using a loop.  

Plate: Plates are particularly helpful in isolating a specific species of bacteria, 

which is not possible in a liquid medium.  
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Microbial Colony:  is defined as a visible cluster or mass of microorganisms 

growing on the surface of or within a solid medium, originating from a single 

cell. 

Colony morphology: is a method that scientists use to describe the 

characteristics of an individual colony of bacteria growing on agar in a Petri dish. 

It can be used to help to identify them. 

 

 

 

 

  1- Shape 

  2- Elevation 

  3-Size 

  4- Margin 

  5- Surface 

  6- Density 

  7- Color 

  8-Pigment 

  9- Odor 

Colony Morphology and Cultural Characteristics  

 

Colony Morphology 

A / On solid medium 
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 Punctiform     

 Circular 

 Irregular 

 Filamentous 

 Rhizoid    

 

 

This describes the (side view) of a colony. 

 raised,  

 convex,  

 flat,  

 umbilicate (depressed center, concave) , 

 umbonate (raised or bulging center, 

convex).   

 

 

 

 

 

 

 

“Diphtheroid” colonies with dry appearance and 

umbonate center growing on sheep blood agar 

(SBA) plate 

Small, umbonate center colony of Eikenella 

corrodens on chocolate agar. 

1-Shape of the colony 

2- Elevation of the colony 
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1-large,    

2-medium,  

3-small, or  

4-pinpoint.   

 

 

 

 

 

 

 

1- smooth,  

2- filamentous,  

3- wavy (undulate)  

4- irregular 

5- concentric 

 

                         
Swarming colonies of Proteus spp.                              Irregular  

   

 

Left, (SBA) plate: small, white colonies are gram-

positive cocci. Right, SBA: large, gray, mucoid colonies 

are enteric gram-negative rods 

 

3-Size 

4-Margins of the colony 
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1- Smooth  

2- glistening  

3- rough  

4- wrinkled  

5- dry  

6- Mucoid 

 

 

     

                                                                                  

 

 

 

 

 

           

    Mucoid                                                  Dry 

 

 

 

                      Glistening                                                                    Wrinkled          
        

                             Rough  

 

 

5- Surface of the colony 
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1- transparent (colonies allow light to pass through the colony) 

2- translucent (colonies allow some light to pass through the colony)   

3- opaque (light not pass through the colony) 

 

 

 white (Coagulase-negative staphylococci) 

 gray (Enterococcus spp.) 

 yellow (Neisseria spp. (nonpathogenic) or off white) 

 buff (Diphtheroids)         

                      

white                                                               pink 

 

                

Gray                         red                                                      black 

 

6-Density 

7-Color
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    Pigment production is an inherent characteristic of a specific organism 

confined generally to the colony, although some pigments will diffuse through 

the culture medium. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Microorganisms can produce different types of volatile compounds which 

may give characteristics smell, pleasant scent or pungent odor. 

  Production of these volatile chemicals depends on the metabolic 

characteristics of that particular organism. 

 

 Unpleasant smell: When an anaerobic infection is suspected, 

specimen is often foul-smelling.  

 Rotten cooked fishy odor: Proteus mirabilis 

 Sweet grape-like scent: Pseudomonas aeruginosa  

 Caramel odor: Streptococcus milleri 

Pigment (green colour)  

    on nutrient agar (P. aeruginosa) 

 

8- Pigment 

9- Odour 
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1-MacConkey Agar 

                          

Dry pink colony 

                                       

           MacConkey Agar:  

 

2-Eosin-methylene blue agar (EMB):       

       

 green metallic sheen (E. coli) 

 

 

Mucoid pink colony                                                      

Cultural characteristics 
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3-Blood agar 

                                                                              

 

Haemolysis on blood agar 

 

 

 

Degree of growth 

1- Homogeneous turbidity 

2- Surface (pellicle= thick growth at the top 

                      of the tube)  

3- Bottom (sediment or deposit) 

 

 

 

 

B / In a liquid medium 
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Motility is define as any growth away from the stab 

1-Non motile organism 

2- Motile organism 

 

C / In semi-solid medium 
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Purpose of staining   

Q: Why do we stain microorganisms ? 

Bacteria are microscopic and colorless organisms . 

1- In order to visualize them and study their structure and shape, to make 

them more easily visible. 

2- Staining organisms enable us to observe different microbial 

characteristics. 

 Shape and arrangement 

 Gram reactions 

 Endospore production 

 Capsule Production 

 Pathogenic bacteria 

 

Q/ What is the stain? 

Stains or dyes are chemicals with two parts : 

1 - Chromophore: the part that has the color . 

2 - Auxochrome: the part that helps in the coloring properties  . 

The chromophore of a stain may be charged either +ve charge or -ve charge. 

 

 

Bacterial Staining 
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1- Basic stain: A positively charged (cationic dye):  

• Chromophore is a positive ion dye attracted by the bacteria so the cells of 

bacteria stained  

• e.g. Crystal violet, methylene blue, safranine 

 

 

 

2- Acidic stain: A negatively charged (an anionic dye) 

1- Chromophore is a negative ion dye rejected by the cell and background of 

slid stained, bacteria are colorless.  

• e.g. Eosin, India ink 

 

 

 

 

 

 

 Bacteria are slightly negative, so are attracted to positive chromophore 

of basic stain. 

 

 

 

Bactria 

Types of stains 

 

Bacteria 

Note 
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1- Simple staining:  Use of single stain 

 For visualization of morphological shape (cocci, bacilli, and 

spirilli) and arrangement (chains, clusters, pairs, and tetrads) 

2- Differential staining: Use of two contrasting stains. 

 Separation into groups  

e.g.    1-Gram stain  

          2-Acid-fast stain 

 Visualization of structures  

e.g.    1- Flagella stain 

          2- Capsule stain 

          3-Spore stain 

          4-Nuclear stain 

 

 

 

microbial stain. anystep in  stfiris always the  ---Smear Preparation  -1 

• It is spreading microbial cells on a clean glass slide and allowing it to air 

dry and then heat fix. 

Benefit of Heat Fixation 

1. Kills the organism. 

2. It causes the organisms to adhere to the slide. 

3. It alters the organisms so that they more readily accept stains . 

 

 

Types of Staining techniques 

 

The first step in staining 
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Figure (1): Procedure of smear preparation 

 

    

Figure (2): Slide Smear. 


