|_ecture 6

Gram stain
By:Suzan Hameed



Introduction

« |n 1884 the Danish bacteriologist Christian Gram developed a
staining technique.

« Gram stain : i1s one of the most important techniques in
microbiology

« Itisa differential staining method used to classify bacteria
Into two major groups



» Gram-positive bacteria: Gram-positive bacteria have cell walls that
contain thick layers of peptidoglycan (90% of cell wall). These stain
purple.

» Gram-negative bacteria: Gram-negative bacteria have walls with
thin layers of peptidoglycan (10% of wall), and high lipid content.
These stain pink .



The procedure is based on ability of microorganisms to retain
the purple color of crystal violet during decolorized by the
alcohol

Gram negative bacteria are decolorized by alcohol ,losing the
purple color of crystal violet

Gram positive bacteria are not decolorized and remain purple

After decolorization , safranine, a red counterstain is used to
Impart a pink color to the decolorized gram negative
organisms



« Crystal violet : primary stain cause both Gram negative and
gram positive organisms to become purple after 20 seconds of
staining.

« Gram’s iodine: the mordant is applied to the cells for 1 minute,
the color of Gram negative and gram positive bacteria remains
the same (purple)

« The function of the mordant here iIs to combine with Crystal
violet to form a relatively insoluble compound in the gram

positive bacteria



» Decolorizing agent :95% ethanol is added to the cells for 10-
20 seconds , the gram negative leached colorless, but the gram
positive bacteria remain purple

 Final step a countersatain safranine adds a pink color to the
decolorized gram negative bacteria without affecting the color
of the purple gram positive bacteria
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Note

« When working with unknowns keep in mind that old cultures
of gram positive bacteria tend to decolorize more rapidly than

young ones, causing them to appear gram negative instead of
gram positive



. Cover the smear with crystal violet and let stand
for 20 seconds.

. Briefly wash off the stain, using a wash bottle of
distilled water, Drain off excess water.

3. Cover the smear with Gram's iodine solution and

let it stand for one minute. (Your instructor may
prefer only 30 seconds for this step)

. Pour off the Gram's iodine and flood the smear
with 95% ethyl alcohol for [0 1o 20 seconds.
This step is critical. Thick smears will require
more time than thin ones, Decolorization hay oc-
curred when the solvent flows colorlessly from
the slide.

5. Stopaction of the alcohol by rinsing the slide with
water from wash bottle for a few seconds.

0. Cover the smear with safranin for 20 seconds.
(Some technicians prefer more time here,)

1. Wash gently for a few seconds, blot dry with
bibulous paper, and air-dry.

8. Examine the slide under oil immersion,

ASSIGNMENTS
The organisms that will be used here for Gram stain-
Ing represent a diversity of form and staining charac-
teristics. Some of the rods and cocet are gram-positive,
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