
OBSERVATION OF STAINING PROCEDURE AND EXAMINATION OF SLIDES AND SMEARS

Staining and Examination of Slides:

Stained preparations are required to microscopically examine various microorganisms. This will
help to study the morphology and other characteristics of bacteria. Various steps are included
in preparation of slides for examination.

Cleaning the slides

Slides are wiped with clean dry cloth and heated over a Bunsen flame so that it is free from
grease.

Making films

In case of fluid material like pus, sputum and urine the material is taken with a

inoculating loop and spread as a thin layer on the slide the slide is then held over

the Bunsen flame and dried.

When solid materials such as cultures are used a loop of saline is placed on the slide.
Emulsified material is taken in the loop and transferred to the drop on the slide. They are then
thoroughly mixed. Mixture is evenly spread over the slide, this preparation is then dried over a
Bunsen flame.

Marking film

The film should be marked with a gloss marking pencil with numbers or letters

before staining. This is done to ensure the identity of the material.

Staining the film

Stains are poured on the slide directly. Whole area of the slide should be covered with a layer of
stain so that it does not dry during the period of staining. Edge of the slide having the
identification mark should be not covered by stain so that identifying the slide becomes easy.
After the staining is complete ,excess stain is washed off with water. Slide is dried between
filter paper. The slide is examined under oil immersion objective.

Important Stains

1)Gram stain

This stain is used to identify both gram positive and gram negative bacteria.



Procedure

Smear is covered with crystal violet solution and kept for 30-60 sec excess stain is poured off.
The smear is covered with fresh iodine solution for 60 sec. lodine is washed with ethyl alcohol
for 10-20 sec.

Smear is then washed with water and stained with a counter stain like neutral red.

for 30 sec slide is washed with water and dried between filter paper

slide is examined under oil immersion microscope

Gram positive bacteria appear violet in colour. Gram negative bacteria appear

reddish pink in colour.

By Gram staining, shape, arrangement, staining reaction, quantity and special characters like
presence of spores, granules can be determined.

2)Zeihl Nellsen

This stain is commonly used to identify acid fast bacilli like mycobacterium

tuberculosis & mycobacterium leprae

Procedure: smear is prepared from purple to portions of sputum. It should be large and thin
prepared in concentric circles. The smear is dried over a flame.

Slide is placed on glass rode over a sink

It is covered with carbon fuchsia

Slide is heated from below with a spirit lamp

Timer is set 5 minutes as soon as steam starts rising from the smear

Heating is continued but smear should not allowed to dry. After 5minute slide is cooled gently
washed with water. The smear is decolourised by covering it 20% H2SO4 for 1minute.

The slide is washed water and counterstrike with methylphenidate blue for 30second

Smear is again washed with water for 1minute and dried in air it is observed under oil
immersion objective.

Tuberculosis bacilli are seen as bright red structures against blue background. .



Morphology of Bacerial Colony: The appearance of Bacterial colony on

culture medium is usually characteristic. The following features of the colony are studied:⚫
Size - In millimetres e.g. Pin head size is characteristic of staphylococci,

whereas pin point size is a feature of streptococci colonies.

Shape Circular and irregular.

• Surface-Smooth, rough and granular.

Elevation Colony may be flat, raised, low convex, convex or umbonate.

Edge - Entire, crented, lobate, undulate and ciliate

Opacity - Translucent and transparent or opaque, •

Colour - Pigment may be produced by some Bacteria leads to haemolysis

around the colony.

• Consistency - Mucoid, friable, firm and butyrous.

Growth in Liquid Media: Commonly used liquid media are peptone water and nutrient broth.
Bacterial growth appears in following forms:

Uniform turbidity - Most of the Gram negative Bacteria grow in this form.

Deposit at bottom - This occurs in growth of streptococci, chains of this

bacteria being heavier may settle down as deposit.

• Surface pellicle formation - All aerobes have tendency to grow on surface of media due to
more content of oxygen present on the surface e.g. Pseudomonas species.

Staining: Staining methods are employed to examine smears prepared from the bacterial colony
or liquid culture. Commonly used stains are as follows:

Gram's staining.

Albert's staining.

Ziehl-Neelsen (ZN) staining.

Hanging drop preparation: The hanging drop is a microscopic technique used to determine the



'motility of bacteria' when suspended in fluid.

The term hanging drop is self explanatory, after the preparation the drop hangs From the
covership. The hanging drop provides enough space for the movement of Bacteria unlike mount
where a thin film is available for movement.

Requirements

Yong culture.

Clean cavity slide.

Clean cover slip.

Vaseline.

Spirit Lamp.

Wire Loop, compound microscope.

Procedure

1) Make aring of plasticine or Vaseline about 2 cm in diameter on a clean slide.

2) Place a loopful of culture in the centre of a clean 22 mm square cover-slip.

3)Carefully press the ring of plasticine on to the cover-slip with the drop of

culture in the centre of the ring and not touching the slide.

4)With a quick movement invert the slide so that the cover-slip is uppermost.

5)Examine under the Microscope, first using the low power objective (16 mm)

to focus on the edge of the 'drop', then observe motility with high-power

objective.

6. At the end of the examination, discard the whole preparation into a jar of nho
disinfectant and allow to soak to kill the microorganisms.

USES

To study motility of vibrio cholerae in stool sample

To study motility of organisms in fluid culture.

Biochemical Tests: Bacterial species differ in their capacity to break down different ugars.



Some biochemical tests are based on presence of specific enzymes such as atalase, coagulase,
oxidase, urease, gelatinase etc. Some of the widely used ochemical tests are described below:

Sugar Fermentation

a. Principle: To determine the ability of an organism to ferment a specific carbohydrate (sugar)
incorporated in a medium producing acid or acid with gas.

b. Procedure: Test organism is inoculated in a sugar medium and incubated at 37°C for 18-24
hours. Glucose, Lactose, Sucrose and Mannitol are widely used sugars. Sugar media contain 1%
sugar. Indicator used in Andrade's indicator (a solution of acid fuchsin to which is added)
sodium hydroxide).

Interpretatio

• Positive Pinkish-red (acidic)

• Negative Yellow to colourless (alkaline)

Gas production can be seen as bubbles in Durham's tube.

Examples of fermentative Bacteria

• Glucose fermenters - All members of the Enterobacteriaceae.

• Glucose and Lactose fermenters - Escherichia coli, Klebsiella sp. Glucose and mannitol
fermenter - Salmonella sp.

Indole Production

a. Principle: To determine the ability of an organism to decompose aminoacid tryptophan into
indole. Tryptophan is decomposed by an enzyme trytophanase produced by cartain Bacteria

b. Procedure: Indole production is detected by inoculating the test Bacterium into peptone water
(tryptophan rich) and incubating it at 37°C for 48.96 hours. 0.5 ml of Kovac's reagent is added to
the bacterial growth and gently shaken

Kovac's reagent contains

• Paradimethyl amino:

Benzaldehyde

Amyl or isoamyl alcohol

Interpretation

Indole positive:A red coloured ring near the surface of the medium



Positive organism

- E. coli, Proteus sp. other than P. mirabilis

• Indle negative

Edwardsiella - Klebsiella sp., and Proteus mirabilis.

Urease production

Principle: To determine the ability of an organism to produce and enzyme urease which splits
urea to ammonia. Ammonia makes the medium alkaline and thus phenol red indicator changes
to pink/red in colour.

Procedure: The test is done is Christensen's urease medium. The test organism is inoculated on
the entire slope of medium and incubated at 37°C. It is examined after 4 hours of overnight
incubation.

Christensen's urease medium contains

Peptone water.

• Urea (20%)

• Agar.

• Phenol red.

Interpretation:

Positive pink color.

Negative

- Pale yellow colour.

Positive and negative Bacteria

Urease positive - Klebsiella sp., Proteus sp., Yersinia enterocolitica,

Helicobacter pylori..

• Urease negative - E. coli, Providencia.,

Yersinia pestis.

Citrate Utilisation Test Principle: It is the ability of an organism to utilize citrate as the sole
source of carbon for its growth, with resulting alkalinity.



Procedure: Solid (Simmon's) or liquid (Koser's) media can be used. A bacterial colony is picked
up by a straight wire and inoculated into either of these media. These inoculated media are
incubated at 37°C for overnight. Simmon's citrate medium contains agar, citrate and
bromothymol blue as an indicator. Original colour of the medium is green.

Insterpretation

- Simmon's citrate medium:

• Positive

- Growth with an intense blue colour on the slant. Blue colour is due to the alkaline pH which
results from utilization of citrate. Bromothymol blue (indictor) is blue in alkaline

conditions.

Negative:No growth with no change in colour (green).

- Koser's citrate medium:

Citrate Positive

Klebsiella sp., Salmonella sp. except S. typhi, Citrobacters sp., Enterobacter sp.

• Citrate Negative

E. coli, Edwardsiella, Salmonella typhi.


