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MANNITOL SALT AGAR

PRODUCT:
Plate amd Tube Media:*
Mannitol Salt Agar, item no. P1900 (plate), TE892 (slant)

*see catalog for ordering options

PURPOSE:
Mannitol Salt Agar is a highly selective medium designed for the recovery and isolation of pathogenic staphylococci.

PRINCIPLE:

In 1942 Koch* described the tolerance of Staphylococcus aureus to high concentrations of sodium chloride. Chapman? formulated
a medium which incorporated 7.5% sodium chloride into an agar containing mannitol and a phenol red indicator for the recovery
of pathogenic staphylococci. Most strains of coagulase-positive staphylococci grow on the medium, producing colonies with
yellow zones as a result of the fermentation of mannitol. Coagulase-negative strains may be inhibited or produce small colonies
with no color change in the surounding medium. Other bacteria are generally inhibited, so that a heavy inoculum of a culture
containing mixed flora will not result in an overgrowth.

FORMULA:
Approximate, per liter deionized filtered water.

Beef Extract
Peptic Digest of Animal Tissue
Pancreatic Digest of Casein
Sodium Chloride
D-Mannitol
Agar
Phenol Red
Final pH 7.4 + 0.2 at 25°C

PRECAUTIONS:*
For in vitro diagnostic use. Observe approved biohazard precautions.

Storage: Upon receipt store at 2-8°C away from direct light. Media should not be used if there are signs of contamination,
deterioration (shrinking, cracking, or discoloration), or if the expiration date has passed.

Limitations: While this medium is selective for pathogenic staphylococci, a coagulase test should always be done to complete
the identification. Further biochemical procedures for the differentiation of staphylococci may be found in appropriate references. 35

Rarely, strains of streptococci, particularly enterococci, may grow on this medium, and some strains, e.g., E. faecalis, E. faecium,
and S. bovis, will ferment mannitol.

PROCEDURE:*

Specimen Collection: Information on specimen collection is found in standard reference material on the subject®* In general,
specimens should be protected from extremes of heat and cold and should be delivered to the laboratory without delay. If there
is to be a delay in delivery or cultivation, a suitable transport medium such as Amies or Cary-Blair should be used to maintain
viability of the organisms, provided the physical nature of the specimen is suitable for transport medium inoculation.
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Method of Use: Prior to inoculation, the medium should be brought to room temperature. Inoculate clinical specimens directly
onto the medium surface using generally accepted procedures suitable to the nature of the specimen. The procedure should be
one that enhances the development of isolated colonies. Incubate inoculated plates aerobically at 35°C for 24 hours. Most
strains of S. aureus capable of fermenting mannitol will do so within 24 hours. However, delayed fermentation of mannitol may
occur with a few strains of S. aureus, so negative plates should be incubated for an additional 24 hours before being discarded.

Interpretation:
Positive: Growth of smooth, raised colonies; yellow color change in the medium. (Possible growth of Staphylococcus
aureus; further identification required.)®*
Negative: Growth of smooth, raised colonies; no color change in the medium; or inhibition of growth.

Material Required but Not Provided: Standard microbiological supplies and equipment such as loops, needles, incubator, and
incinerator are not provided.

QUALITY CONTROL:*

Microorganisms Used (ATCC #): Expected Results:
Staphylococcus aureus (25923) (+)
Staphylococcus epidermidis (12228) (=)

Protens mirabilis (12453) <)

Key: See ‘“Interpretation”

User Quality Control: Check for signs of contamination and deterioration.

BIBLIOGRAPHY:
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*For more detailed information, consult appropriate references and/or details in the preface of the PML Technical Manual.
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MACCONKEY MEDIA

PRODUCT:
Plate and Tube Media:®
MacConkey Agar, item No. P1800
MacConkey-Sorbitol Agar, Item no. P1863
MacConkey Agar Without Crystal Violet, item no. P1850
MacConkey Agar No. 2, item no. P1852
MacConkey Agar Plus 8 mcg/ml| Ceftazidime, item no. P1867

*see catalog for ordering options

PURPOSE:

MacConkey media are selective, differential media used to isolate enteric microorganisms from mixtures of bacteria. In addition,
MacConkey Agar Without Crystal Violet is used to distinguish Mycobacterium fortuitum-chelonei complex from other rapidly
growing mycobacteria. MacConkey Agar No. 2 is a modification of the original MacConkey medium and is especially useful for
the recognition of enterococci in the presence of coliforms and nonlactose-fermenting organisms.

PRINCIPLE:

In 1905 MacConkey?® first described the selective, differential medium that he used to isolate enteric gram-negative bacilli. It
consisted of a nutritious base medium that also contained crystal violet and bile salts which inhibited the growth of gram-positive
microorganisms. The original formula has been modified by an addition of sodium chloride and a modification of the concentration
of bile salts, agar, and neutral red. These changes have enhanced the recovery of Shigefla and Salmonelfla species, the
differentiation of coliforms from enteric pathogens, and the inhibition of the swarming of Profeus species. Microorganisms
capable of growing on MacConkey Agar and capable of metabolizing lactose, produce acid by-products that lower the pH of the
medium close to the colony. The lowering of the pH causes the neutral red indicator to turn red, and if sufficient acid is produced,
a zone of precipitated bile develops around the colony. Microbes that do not metabolize lactose appear colorless and translucent.

Substituting a less selective bile salts mixture in the MacConkey Agar No. 2 formula permits the growth of enterococci as well as
members of the family Enterobacteriaceae. While it is selective, it does not suppress a mixed bacterial flora to the same extent
as other inhibitory media, including other MacConkey agars. Enterococci are frequently sought as an index of fecal pollution.
Nonlactose-fermenting organisms are colorless on this medium; bio-tolerant micrococci such as staphylococci and nonfecal
streptococci are inhibited.

Excluding crystal viclet and sodium chloride from the MacConkey Agar formula permits the growth of staphylococci, enteric
cocci, and mycobacteria, as well as members of the Enterobacteriaceae while restricting the swarming of most Proteus species.
Due to its ability to support the growth of gram-positive cocci, this medium is recommended for the cultivation of pathogens that
may be presentin a variety of specimens such as urine, feces, and wounds. MacConkey Agar Without Crystal Violet can also be
used in determining the fecal contamination of food and water. Escherichia coli and other coliforms serve as indicators of
probable contamination; the presence of fecal streptococci confirms fecal pollution.* MacConkey Agar Without Crystal Violet
also serves as a useful aid in the identification of rapidly growing mycobacteria. Mycobacterium fortuitum-chelonei complex will
grow on this medium while other rapid growers do not.

A further modification of MacConkey Agar was made by Farmer and Davis;' they substituted sorbitol for lactose and made
possible a screening method for the detection of Escherichia coli O157:H7 strains which have been implicated as a causative
agent of hemorrhagic colitis.® Escherichia coli 0157:H7 strains are unable to ferment sorbitol within 48 hours and remain
colorless and translucent; 95% of other Escherichia coli strains ferment sorbitol and appear red due to the production of acid by-
products which cause the neutral red indicator to tum red. Other gram-negative microbes that do not ferment sorbitol will grow
on MacConkey-Sorbitol Agar and necessitate biochemical and/or serologic testing for definitive identification.

There have been recent reports describing Extended-Spectrum B-Lactamase (ESBL) in certain Enterobacteriaceae isolates.
These isolates include Escherichia, Klebsiella, and Citrobacter species that have acquired a plasmid-mediated resistance to
broad-spectrum cephalosporins with the probability of spreading to other Enterobacteriaceae members.'® The addition of
ceftazidime to the MacConkey medium allows for the screening of ESBL organisms from clinical specimens. Because ESBL
resistance is carried on a transmittable plasmid, screening for possible carriers would be of value for epidemiological and
infectious disease tracking.
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FORMULAS:

Approximate, per liter of deionized filtered water.

(1) MacConkey Agar:
Pancreatic Digest of Gelatin ..
Peptic Digest of Animal Tissue .
Pancreatic Digest of Casein
Lactose

Bile Salts Mixture

Sodium Chloride

Agar

Neutral Red

Crystal Violet
Final pH 7.1 £ 0.2 at 25°C

(2) MacConkey-Sorbitol Agar:
Pancreatic Digest of Gelatin
Peptic Digest of Animal Tissue .

Pancreatic Digest of Casein ....................

Sorbitol

Bile Salts Mixture

Sodium Chloride

Agar

Neutral Red

Crystal Violet

Final pH 7.1 £ 0.2 at 25°C

(3) MacConkey Agar Without Crystal Violet:

Pancreatic Digest of Gelatin ... 2009
Lactose 10.0
Bile Salts Mixture 5.0
Agar 12.0
Neutral Red 75.0 mg
Final pH 7.4 + 0.2 at 25°C
(4) MacConkey Agar No. 2:

Pancreatic Digest of Gelatin ... 200¢g
Lactose 10.0
Bile Salts No. 2 1.5
Sodium Chloride 5.0
Agar 15.0
Neutral Red 50.0 mg
Crystal Violet 1.0

Final pH 7.2 + 0.2 at 25°C

(5) MacConkey Agar Plus 8 mcg/m| Ceftazidime:
Same as (1) above except it also contains 8 mg of Ceftazidime.

PRECAUTIONS:*
For in vitro diagnostic use. Observe approved biohazard precautions.

Storage: Upon receipt, store at 2-8°C in the dark. Media should not be used if there are signs of contamination, deterioration

(cracking, shrinking, or discoloration), or if the expiration date has passed.

Limitations: Some strains of gram-negative enteric bacilli may not grow or grow slowly on selective media, and some strains of
gram-positive microbes will not be inhibited or will be only partially inhibited.

On MacConkey-Sorbitol Agar, microbes other than Escherichia coli O157:H7 may grow, not ferment sorbitol, and produce
colorless, translucent colonies. Biochemical and/or serologic testing must be performed for definitive identification.
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MacConkey Agar No. 2 is less selective and streptococci will grow.
MacConkey Without Crystal Violet is less selective and staphylococci and streptococci will grow.

All formulations are light sensitive; exposure will cause the pH to become acid, thus invalidating growth and biochemical reactions.
Protect media from light.

Over inoculation of contaminated specimens (stool, rectal, etc.) onto selective media may decrease the inhibitory performance
of the media.

Organisms isolated on selective media must be identified using appropriate biochemical tests and tested for antibiotic sensitivity
if appropriate using approved NCCLS methods.

PROCEDURE:*

Specimen Collection: Information on specimen collection can be found in standard reference material. In general, specimens
should be protected from extremes of heat and cold, should be delivered to the laboratory without delay, and should be obtained
before the initiation of antimicrobial therapy. If there is a delay, a suitable transport medium such as Cary-Blair or Amies should
be used.

Method of Use for MacConkey Agar, MacConkey No. 2, and MacConkey-Sorbitol Agar: Prior to inoculation, the medium
should be brought to room temperature. Directly inoculate the specimen or inoculate a sampling from a transport medium onto
the selective agar using standard microbiological procedures. Streak the inoculum so as to obtain isolated colonies. Incubate
for 18-48 hours and examine for growth and fermentation. Strong lactose and sorbitol fermenters will form deep red colonies on
the respective medium. Weak fermenters will form light pink colonies or colonies that have pink centers with a clear periphery.
Nonfermenters will form colorless, translucent colonies.

Method of Use for MacConkey Without Crystal Violet: For water, waste, and food procedures see references listed in the
bibliography.s.1212.13

For rapidly growing mycobacteria, use a broth culture of the mycobacteria, such as 7H9 Broth, and inoculate a three-millimeter
loopful of the broth onto the plated medium. Streak for isolation and incubate at 35°C. Examine for growth at 5 days and 11 days.
Mycobacterium fortuitum-chelonei complex will grow to the end of the streak line; other rapidly growing mycobacteria will not
grow or will grow only where the inoculum is heavy.

Interpretation:
MacConkey Agar
Escherichia coli Red, smooth, circular, with zone of precipitation and entire edge.
Salmonella species Circular, moist, smooth, translucent to opague, colorless, with entire edge.
Shigella species Circular, colorless, moderately transparent, smooth, entire edge.
Proteus species Circular, smooth, translucent, colorless; some strains will show signs of spreading,
but spreading is usually inhibited.
Enterobacter species Colorless to pink with pink centers, mucoid, thick, smooth, with entire edge.
Pseudomonas species Large, spreading, colorless to grayish-green with dark centers, translucent, with

iregular edge.
MacConkey Sorbitol Agar
Escherichia coli 0157:H7 Colorless, smooth, circular and entire edge.
Escherichia coli Red, smooth, circular, with zone of precipitation and entire edge.

MacConkey Agar without Crystal Violet
Enterococcus faecalis Small, red, smooth, domed, circular.
Staphylococcus aureus Pale pink-red, smooth, domed, circular.

MacConkey Agar No. 2
Enterococcus faecalis Small red, smooth, domed, circular.

Material Required but Not Provided: Standard microbiological supplies and equipment such as loops, incinerators, incubators,
and transport media are not provided.
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QUALITY CONTROL:*
Medium Used: Microorganisms Used (ATCC#): Expected Results:
MacConkey Agar Escherichia coli (25922) Growth
Proteus mirabifis (12453) Growth
Salmonella typhimurium (14028) Growth
Enterococcus faecalis (29212) Inhibition
MacConkey-Sorbitol Agar Escherichia coli O157:HT (35150) Growth
Escherichia coli (25922) Growth
Enterococcus faecalis (29212) Inhibition
MacConkey Agar Without Escherichia coli (25922) Growth
Crystal Violet Proteus mirabilis (12453) Growth
Staphylococcus aureus (25923) Growth
Enterococcus faecalis (29212) Growth
MacConkey Agar No. 2 Escherichia coli (25922) Growth
Proteus mirabilis (12453) Growth
Staphylococcus aureus (26923) Inhibition
Enterococcus faecalis (29212) Growth
MacConkey Agar Plus Klehsiella pneumoniae (PML #425) Growth
8 mcg/m| Ceftazidime Kiebsiella pneumoniae (PML #427) Growth
Escherichia coli (25922) Inhibited
Pseudomonas aeruginosa (27853) Inhibited

Key: See ‘Interpretation”

User Quality Control: Check for signs of contamination and deterioration.

NoO R WM~

8.
9.
10.
1.
12.
13.

14.
15.

*For
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more detailed information, consult appropriate references and/or details in the preface of the PML Technical Manual.

PML MICROBIOLOGICALS, INC.

Data #475

Copyright 1989 by PML Microbiologicals, Inc.
Revision Date: January 2001

27120 SW 95th Avenue « Wilsonville, OR 97070 « 800.547.0659
Page 4




