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BBL™ Prepared Tubed Medium for Detection of
Escherichia coli Associated with Hemorrhagic Colitis
MacConkey II Agar with Sorbitol Deeps 8808461JAA

2010/07

INTENDED USE
MacConkey II Agar with Sorbitol is used as a selective and differential medium for the
detection of Escherichia coli serotype O157:H7 associated with hemorrhagic colitis.

SUMMARY AND EXPLANATION
Escherichia coli serotype O157:H7 is a human pathogen associated with hemorrhagic
colitis.1 Unlike most E. coli strains, E. coli O157:H7 ferments sorbitol slowly or not at
all. Therefore, the efficacy of MacConkey Agar containing sorbitol instead of lactose
as a differential medium for the detection of E. coli O157:H7 in stool cultures was
determined. Field trial results showed that the growth of E. coli O157:H7 on
MacConkey Agar with Sorbitol was heavy and occurred in almost pure culture as col-
orless sorbitol-nonfermenting colonies. Most organisms of the fecal flora ferment sor-
bitol and appear pink on this medium. The MacConkey Agar with Sorbitol, therefore,
permits ready recognition of E. coli O157:H7 in stool cultures.1

PRINCIPLES OF THE PROCEDURE
MacConkey II Agar with Sorbitol is a modified MacConkey II Agar formula using sor-
bitol instead of lactose. It is a selective and differential medium, but only slightly
selective since the concentration of bile salts, which inhibits gram-positive microor-
ganisms, is low in comparison with other enteric plating media. Crystal violet also is
included in the medium to inhibit the growth of gram-positive bacteria, especially
enterococci and staphylococci.
Differentiation of enteric microorganisms is achieved by the combination of sorbitol
and the neutral red indicator. Colorless or pink to red colonies are produced depend-
ing upon the ability of the isolate to ferment the carbohydrate.
MacConkey II Agar is also formulated to reduce swarming of Proteus species.

REAGENTS

MacConkey II Agar with Sorbitol
Approximate Formula* Per Liter Purified Water

Pancreatic Digest of Gelatin. . . . . . . . . 17.0    g
Pancreatic Digest of Casein . . . . . . . . . . 1.5    g
Peptic Digest of Animal Tissue . . . . . . . . 1.5    g
D-Sorbitol. . . . . . . . . . . . . . . . . . . . . . . . 10.0    g
Bile Salts. . . . . . . . . . . . . . . . . . . . . . . . . . 1.5    g
Sodium Chloride . . . . . . . . . . . . . . . . . . . 5.0    g
Neutral Red . . . . . . . . . . . . . . . . . . . . . . . 0.03  g
Crystal Violet . . . . . . . . . . . . . . . . . . . . . . 0.001g
Agar . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.5    g

*Adjusted and/or supplemented as required to meet performance criteria.

Warnings and Precautions:
For in vitro Diagnostic Use.
Tubes with tight caps should be opened carefully to avoid injury due to breakage of
glass.
Pathogenic microorganisms, including hepatitis viruses and Human Immunodeficiency
Virus, may be present in clinical specimens. "Standard Precautions"2-5 and institution-
al guidelines should be followed in handling all items contaminated with blood and
other body fluids. Prior to discarding, sterilize specimen containers and other con-
taminated materials by autoclaving.
Storage Instructions: On receipt, store tubes in the dark at 2 to 25°C. Avoid freezing
and overheating. Do not open until ready to use. Minimize exposure to light. Tubed
media stored as labeled until just prior to use may be inoculated up to the expiration
date and incubated for the recommended incubation times.
Product Deterioration: Do not use tubes if they show evidence of microbial contami-
nation, discoloration, drying or other signs of deterioration.

SPECIMEN COLLECTION AND HANDLING
Refer to appropriate texts for details of specimen collection and handling proce-
dures.6-8

PROCEDURE
Material Provided: MacConkey II Agar with Sorbitol
Materials Required But Not Provided: Ancillary culture media, reagents, quality con-
trol organisms and laboratory equipment as required for this procedure.

Test Procedure: Observe aseptic techniques. To prepare plated medium, place agar
deeps with loosened caps in a boiling water bath until the medium becomes liquefied
(clear). Pour the molten medium into a sterile Petri dish and allow the medium to
solidify before use. The agar surface should be smooth and moist, but without exces-
sive moisture.
Inoculate the medium as soon as possible after the specimen arrives at the 
laboratory. To culture a specimen from a swab, inoculate the medium by rolling the
swab over a small portion of the agar and streak the remainder of the agar with a
sterilized inoculating loop to obtain isolated colonies. Material not being cultured
directly from swabs may be streaked onto the medium with a sterilized inoculating
loop. The streak plate technique is used primarily to obtain isolated colonies from
specimens containing mixed flora.
Incubate plates, protected from light, in an inverted position (agar side up) at 35 ± 2°C
for 18 to 24 h.

User Quality Control:
1. Examine the tubes for signs of deterioration as described under "Product

Deterioration".
2. Check performance by inoculating a representative sample of plates with pure

cultures of stable control organisms that give known, desired reactions. The fol-
lowing test strains are recommended:

TEST STRAIN EXPECTED RESULTS
Escherichia coli O157:H7 Growth, colorless colonies (negative for
ATCC™ 35150 sorbitol fermentation)

Escherichia coli Growth, rose-red colonies (positive for
ATCC 25922 sorbitol fermentation)

Quality control requirements must be performed in accordance with applicable local,
state and/or federal regulations or accreditation requirements and your laboratory's
standard Quality Control procedures. It is recommended that the user refer to perti-
nent NCCLS guidance and CLIA regulations for appropriate Quality Control practices.

RESULTS
After 18 to 24 h of incubation, the plates should show isolated colonies in streaked
areas and confluent growth in areas of heavy inoculation.
Sorbitol fermenters produce pink to red colonies, some surrounded by zones of pre-
cipitated bile, while sorbitol nonfermenters produce colorless colonies.
Gram staining, biochemical tests and serological procedures should be performed to
confirm findings.

LIMITATIONS OF THE PROCEDURE
Some diagnostic tests may be performed with the primary plate. However, a pure cul-
ture is recommended for biochemical tests and serological procedures. Consult appro-
priate texts for further information.7,9

Prolonged incubation of the culture may result in colonies of E. coli serotype O157:H7
losing their characteristic colorless appearance.
There are additional species of facultatively anaerobic gram-negative rods that do not
ferment sorbitol.
It has been reported that some Enterobacteriaceae and Pseudomonas aeruginosa are
inhibited on MacConkey Agar when incubated in a CO2-enriched atmosphere (G.
Mazura-Reetz, T.R. Neblett, and J.M. Galperin. Abstr. Annu. Meet. Am. Soc. Microbiol.
1979, C179, p. 339).
A single medium is rarely adequate for detecting all organisms of potential signifi-
cance in a specimen. The agents in selective media may inhibit some strains of the
desired species or permit the growth of a species they were designed to inhibit, espe-
cially if the species is present in large numbers in the specimen. Specimens cultured on
selective media should also be cultured on nonselective media to obtain additional
information and help ensure recovery of potential pathogens.

PERFORMANCE CHARACTERISTICS
A study was conducted at a public health laboratory involving detection of Escherichia
coli O157:H7 in stool cultures by using SMAC (MacConkey Agar with Sorbitol) as a pri-
mary isolation medium in comparison to MacConkey Agar.  A total of 1,043 diarrheal
stools were tested of which 99 were from patients with bloody diarrhea. SMAC medi-
um produced a sensitivity of 100%, detecting all 18 stools positive for E. coli O157:H7.1
In addition, SMAC medium had a sensitivity of 100% (14/14), a specificity of 85%
(204/240) and an accuracy of 86% (218/254) in a separate evaluation of seeded and
unseeded stool specimens.1

AVAILABILITY

Cat. No. Description
297684 BBL™ MacConkey II Agar with Sorbitol, Pkg. of 10 size A tubes (pour 

tubes)
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ATCC is a trademark of the American Type Culture Collection.
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