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Minerals Modified Glutamate Agar (MMGA) (NCMO0179)
Sodium Glutamate (NCM0181) & Ammonium Chloride (NCM0178)

Intended Use

Minerals Modified Glutamate Agar is used as a resuscitation medium for the enumeration of (3-
glucuronidase-positive Escherichia coli, and is not intended for use in the diagnosis of disease or other
conditions in humans.

Description
MMGA is a highly defined medium recommended in ISO 16649-1:2018, containing various amino acids,

vitamins and salts formulated to promote the recovery of stressed or damaged organisms. According to
ISO 16649-1 organisms are inoculated onto a cellulose membrane overlaid on MMGA for a resuscitation
stage, followed by transfer of the membrane onto Tryptone Bile Glucuronide Agar (TBX) for isolation and
counting. This medium conforms to the formulation requirements of ISO 16649-1:2018.

Typical Formulation

Lactose 10.0 g/L
Sodium Formate 0.25 g/L
L-(-)-Cystine 0.02 g/L
L-(-)-Aspartic Acid 0.024 g/L
L-(+)-Arginine 0.02 g/L
Thiamine 0.001 g/L
Nicotinic Acid 0.001 g/L
Pantothenic Acid 0.001 g/L
Magnesium Sulfate Heptahydrate 0.1g/L
Ferric Ammonium Citrate 0.01 g/L
Calcium Chloride Dihydrate 0.01 g/L
Dipotassium Hydrogen Phosphate 094/l
Agar 12.25 g/L
NCM0181

Sodium Glutamate 6.35 g/L
NCM0178

Ammonium Chloride 25¢g/L

Final pH: 6.7 £ 0.2 at 25°C
Formula may be adjusted and/or supplemented as required to meet performance specifications.

Precaution
1. Referto SDS

Preparation
1. Suspend 23.5 grams of base medium together with 6.35 grams of sodium glutamate (NCM0181) in

one liter of purified water containing 2.5 grams of ammonium chloride (NCM0178).
2. Heat with frequent agitation and boil for one minute to completely dissolve the medium.
3. Autoclave at 121°C for 15 minutes.
4. Cool to 45-50°C.
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Test Procedure - According to ISO 16649-1:2018

Resuscitation (MMGA):

Sterile forceps are used to aseptically place a cellulose membrane (0.45-1.20um pore size and 85mm
diameter) onto each of two plates of MMGA. Care should be taken to avoid trapping air beneath the
membrane. 1mL of the test sample is placed on each of the center of the membranes and spread evenly
using a sterile spreader, taking care to avoid spillage beyond the edge of the membrane. Plates should
be left at room temperature in a horizontal position for 15 minutes to completely absorb the inoculum.
Plates are incubated upright 37°C for 4 hours + 1 hour.

Repeat the procedure with further decimal dilutions as required.

Transfer to selective medium (TBX):

After resuscitation sterile forceps are used to transfer membranes from MMGA to TBX medium
(NCM1001). Avoid trapping air bubbles and do not use a spreader. Plates are incubated upright 44°C for
18-24 hours. Do not stack agar plates more than three high.

Quality Control Specifications
Dehydrated Appearance (NCM0179): Powder is homogeneous, free flowing and buff

Prepared Appearance: Complete prepared medium is pale straw gel, clear with or without precipitate.

Minimum QC:

Escherichia coli WDCM 00012 Recovery >70%
Escherichia coli WDCM 00013 Recovery >70%
Escherichia coli WDCM 00202 Recovery >70%
Results

All colonies exhibiting a blue/green color are counted as (-glucuronidase positive Escherichia coli.

Expiration
Refer to expiration date stamped on the container. The dehydrated medium should be discarded if not

free flowing or appearance has changed from the original color. Expiry applies to medium in its intact
container when stored as directed.

Limitations of the Procedures
Due to nutritional variation, some strains may be encountered that grow poorly or fail to grow on this
medium.

Storage
Store dehydrated culture media at 2-30°C away from direct sunlight. Once opened and recapped, place

container in a low humidity environment at the same storage temperature. Protect from moisture and light
by keeping container tightly closed.

References

1. ISO 16649-1:2018 — Microbiology of food and animal feeding stuffs — Horizontal method for the
enumeration of B-glucuronidase-positive Escherichia coli — Part 1: Colony-count technique at 44°C
using membranes and 5-bromo-4-chloro-3indolyl B-D-glucuronide.
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