9230 FECAL ENTEROCOCCUS/STREPTOCOCCUS GROUPS*

9230 A.

1. Taxonomy and Principles

In 1903, the genus name Enterococcus was proposed for
gram-positive, catalase-negative, coccoid-shaped bacteria of in-
testinal origin.' Several years later, it was suggested® that the
genus name be changed to Streptococcus because of the organ-
isms’ ability to form chains of coccoid-shaped cells and that the
species name be faecalis because of their fecal origin. The genus
name Streptococcus was adopted for the next 78 years and
applied to coccoid-shaped, chain-forming, gram-positive bacte-
ria of intestinal origin. In 1984, the genus name Enterococcus
was revived, and it was suggested that Streptococcus faecalis
and Streptococcus faecium be transferred to the genus Entero-
coccus on the basis of molecular approaches to microbial tax-
onomy.> Shortly after the acceptance of the revived Enterococ-
cus genus, Streptococcus avium and Streptococcus gallinarum
also were transferred to the genus.

Although it is possible to differentiate the various species of
enterococci and streptococci biochemically, it is not practical to
carry out the tiered testing required to identify specific species of
interest in water. Liquid and solid detection media have been
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designed to identify enterococci and streptococci from the intes-
tinal tracts of humans and other warm-blooded animals in water
samples without identifying the species. Liquid and solid culture
media eliminate non-enterococci and non-streptococci via so-
dium azide, cycloheximide, and 2,3,5-triphenyltetrazolium
chloride (TTC). Enterococci are extremely hardy and can toler-
ate a wide variety of growth conditions. Enterococci are differ-
entiated from streptococci by their ability to grow in 6.5%
sodium chloride, on bile esculin agar, and at both 10 = 0.5°C on
BHI agar* and 45 + 0.5°C in BHI broth. See Table 9230:1 for
other characteristics of enterococci and streptococci.
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9230 B. Multiple-Tube Technique

For an introduction to and description of the use of the
multiple-tube fermentation approach to enumerating bacteria in
environmental samples, see Sections 9221A and 9221C. This
approach is recommended for analyzing drinking water, source
water, and both fresh and marine recreational waters.

1. Materials and Culture Media

Preferably use commercially available medium. Follow man-
ufacturer’s instructions for storing and discarding after prepara-
tion. If the medium must be prepared from basic ingredients,
follow directions below.

a. Azide dextrose broth:!

Beef EXITACT .....eviiiiciciiici et 45¢g
Tryptone or polypeptone .. 150 ¢
GIUCOSE ..ttt ettt ettt st be s et esensennene 75¢g
Sodium chloride, NaCl ........cccooviiiiiiiiiiiiecceee e 75¢
Sodium azide, NaN; .02¢g
Reagent-grade Water .........ccoeeeeieerierieieieieee e 1 L

CAUTION: Sodium azide is a dangerous chemical requiring
special attention and care. It is toxic and mutagenic. Take

precautions to avoid contact with this compound. Azide also can
form explosive compounds if it contacts metal pipes.

Adjust pH so it is 7.2 £ 0.2 at 25°C after sterilization. If pH
is out of range, adjust and retest pH; discard if pH remains out
of range. The media described in this section are available
commercially; follow manufacturer’s instructions for storage
and disposal after preparation.

b. Bile esculin azide agar:*
YEASE EXIIACT....cuviuiiiiiiieieie et
Proteose peptone No. 3..

Ferric ammonium citrate .. .
Sodium ChlOTIde ......ooveuieiiriiieieeseeeee e
SOAIUM AZIAC....vivieiieiiciieiecie e

CAUTION: Sodium azide is a dangerous chemical requiring
special attention and care. It is toxic and mutagenic. Take
precautions to avoid contact with this compound. Azide also can
form explosive compounds if it contacts metal pipes.
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TaBLE 9230:1. SELECTED CHARACTERISTICS OF ENTEROCOCCUS AND STREPTOCOCCUS
SPECIES ISOLATED FROM FECES

Growth in
Bile Esculin 6.5% Growth At Growth at
Species Fecal Origin Agar NaCl 10 = 1°C 45 = 1°C
E. gallinarum + + + +/+ +
E. hirae + + + +/+ +
E. columbae + + — —/+ y
E. cecorum + + — —/+ —/+
E. durans + + + +/+ +
E. faecium + + + +/+ +
E. faecalis + + + +/+ +
E. casseliflavus + + + +/+ +
E. avium + + + +/+ +
E. munditii + + + +/— —/+
E. dispar + + + +/+ +
E. saccharolyticus + + + +/+ —/+
E. asini + + — +/+ +
S. hyointestinalis + - — —/+ +
S. bovis + + — —/+ +
S. intestinalis + — - —/+ +
S. suis + - - —/+ +
S. alactolyticus + - — —/+ +
S. equines + + — —/+ +

Adjust pH so it is 7.1 £ 0.2 at 25°C after sterilization. If pH
is out of range, adjust and retest pH; discard if pH remains out
of range. The media described in this section are available
commercially; follow manufacturer’s instructions for storage
and disposal after preparation.

2. Presumptive Test Procedure

Inoculate a series of tubes of azide dextrose broth with appro-
priate graduated quantities of sample. Use sample volumes of 10
mL or less. Use double-strength broth for 10-mL inocula. The
sample portions used will vary in size and number with the
sample character. Use only decimal multiples of 1 mL (see
Section 9221 for suggested sample sizes).

Incubate inoculated tubes at 35 £ 0.5°C. Examine each tube
for turbidity at the end of 24 = 2 h. If no definite turbidity is
present, reincubate, and read again at the end of 48 * 4 h.

3. Confirmed Test Procedure

After 24 or 48 h incubation, subject all azide dextrose broth
tubes showing turbidity to the confirmed test for enterococci.

Streak a portion of growth from each positive azide dextrose
broth tube on bile esculin azide agar (BEA).* Invert and incubate
the dish at 35 = 0.5°C for 24 = 2 h. Brownish-black colonies
with brown halos confirm the presence of fecal streptococci.

Then, transfer brownish-black colonies with brown halos to
two tubes of brain—heart infusion (BHI) broth: one with 6.5%
NaCl and one without NaCl.

* Previous editions of Standard Methods recommended the use of Pfizer selective
enterococcus (PSE) agar as a confirmatory test. Some of the ingredients for this
agar are no longer commercially available. BEA agar is a modification of a similar
medium;? it is more selective and provides for rapid growth and efficient recovery
of Group D streptococci.”

If growth is observed when tube is incubated at 35 = 0.5°C
after 48 = 4 h (BHI broth with 6.5% NaCl) or 24 = 2 h (BHI
broth without NaCl), the colony is confirmed as a member of the
Enterococcus genus. See Section 9230C.2¢ and f for preparation
of BHI broth with and without 6.5% NaCl. The aforementioned
procedure is expected to offer an acceptably accurate confirma-
tion of the presense of the Enterococcus genus. However, more
accuracy (= 90%) can be achieved by doing all of the following:
observing gram-positive cocci, a catalase-negative reaction,
growth on BHI agar at 10 = 0.5°C, positive pyrrolidonylaryl-
amidase (PYR) activity, and positive leucine aminopeptidase
(LAP) reaction®* using a commercially available test kit.T (Re-
fer to Table 9230:1.)

4. Computing and Recording MPN

Calculate the total fecal enterococci/streptococci density from
the number of confirmed positive cultures on bile esculin azide
agar and corresponding positive tubes of BHI broth with 6.5%
NaCl at 35 = 0.5°C after 48 = 4 h. Compute the combination of
positive and negative tubes and record as the most probable
number (MPN). (Refer to Section 9221C.)

5. Quality Control

Test each lot of purchased or made medium for performance
by inoculating it with three control bacteria. Use Enterococcus
Jaeciumi as a positive control. As negative controls, use Serratia
marcesens§ (a gram-negative species) and Aerococcus viridians||

+ BactiCard® Strep test kit, Remel, Inc., Lenexa, KS, or equivalent.
+ American Type Culture Collection Product No. 35667.
§ American Type Culture Collection Product No. 43862.
|| American Type Culture Collection Product No. 10400.
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(a gram-positive species). Avoid using a heavy inoculum. Incu-
bate these controls at the appropriate temperatures for the ap-
propriate time. Read and record results. In addition, include
blank samples of sterile dilution water to check the sterility of
the process.
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9230 C. Membrane Filter Techniques

The membrane filtration approach for enumerating entero-
cocci in environmental waters is recommended for analyzing
drinking water, source water, wastewater, and both fresh and
marine recreational waters. Membrane filter approaches are not
recommended for highly turbid waters.

1. Laboratory Apparatus

See Section 9222B.1.

2. Materials and Culture Media

Preferably use a commercially available medium. Follow
manufacturer’s instructions for storage and disposal after prep-
aration. If medium must be prepared from basic ingredients,
follow directions below.

a. mE agar:'™

PEPLONE ... 100 ¢
Sodium chloride, NaCl ........ccoooiiiiiiiiiiiiieeceeee e 150 ¢
YEASE EXIIACT. . cueieiteiieiieeee ettt ettt 300 g
ESCUlN ...t 10 g
CycloNeXIMIAE ......o.eoviuiiiiriiieiiriciei e 0.05¢g
Sodium azide, NaN; ...cccccirreirinieincceeeceece e 0.15¢g
Al ..o

CauTION: Cycloheximide is a poison that is extremely toxic if
inhaled, swallowed, or absorbed through the skin. Work with this
chemical requires special attention and care.

CAUTION: Sodium azide is a dangerous chemical requiring
special attention and care. It is toxic and mutagenic. Take
precautions to avoid contact with this compound. Azide also can
Jorm explosive compounds if it contacts metal pipes.

Heat to dissolve ingredients, autoclave at 121°C for 15 min to
sterilize, and cool in a water bath at 44 to 46°C. Mix 0.24 g
nalidixic acid in 5 mL reagent-grade water and add a few drops
(approximately 0.2 mL) of 0.1N NaOH to dissolve the antibiotic.
Pour the entire antibiotic-NaOH mixture through a sterile filter
and add to the basal medium. Add 0.15 g 2,3,5-triphenyltetra-
zolium chloride (TTC) and mix well to dissolve. Pour the agar
into 9- X 50-mm petri dishes to a depth of 4 to 5 mm (approx-
imately 4 to 6 mL) and let solidify. The final pH should be 7.1
+ 0.2. If pH is out of range, adjust and retest pH; discard if pH

remains out of range. Store poured, solidified dishes in the dark
at 2 to 10°C. Discard after 14 d.

b. EIA substrate:**

. 10g
...05¢g
150 ¢g

Heat to dissolve ingredients, autoclave at 121°C for 15 min to
sterilize, and cool in a water bath at 44 to 46°C. The pH should
be 7.1 = 0.2 after autoclaving. If pH is out of range, adjust and
retest pH; discard if pH remains out of range. Pour medium into
50-mm petri dishes to a depth of 4 to 5 mm (approximately 4 to
6 mL) and let solidify. Store poured dishes in the dark at 2 to
10°C. Discard after 14 d.

c. mEI agar:>° Basal medium ingredients are the same as mE
agar (see | 2a). Add 0.75 g indoxyl-B-p-glucoside to basal
medium. Heat to dissolve ingredients, sterilize, and cool in a 44
to 46°C water bath. Mix 0.24 g nalidixic acid in 5 mL reagent-
grade sterile water; add a few drops of 0.1N NaOH to dissolve;
filter-sterilize the solution and add to the mEI medium. Add
0.02 g TTC separately to the mEI medium and mix. Or use the
following larger-scale solutions in lieu of the previously men-
tioned smaller-scale media additions.

1) Nalidixic acid: Add 0.48 g nalidixic acid and 0.4 mL 10N
NaOH to 10 mL reagent-grade water and mix. Filter-sterilize the
solution and add 5.2 mL per liter of medium. Store solution for
no more than 2 weeks at 2 to 10°C.

2) TTC: Add 0.1 g TTC to 10 mL reagent-grade water and
warm to dissolve. Filter-sterilize the solution and add 2 mL per
liter of medium. Store solution for no more than 2 weeks at 2 to
10°C. Pour the agar into 9- X 50-mm petri dishes to a depth of
4 to 5 mm (approximately 4 to 6 mL) and let solidify. Final pH
should be 7.1 £ 0.2. If pH is out of range, adjust and retest pH;
discard if pH remains out of range. Store dishes in the dark at 2
to 10°C. Discard after 14 d . (NotE: This medium is recom-
mended for culturing enterococci in fresh and marine recre-
ational waters.)

d. mEnterococcus agar:

TIYPLOSE ..ttt ettt 200 g
YRASE EXIIACT . ...eueetieitiee ittt 50¢g
GIUCOSE ..ttt sttt 20¢g
Dipotassium phosphate, KoHPO, ....co.coeiiiiiiiiiiiiiiiiiiicicics 40 ¢g
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Sodium azide, NaNj ...cccoeiriiiiieiineccce s 04 ¢g
2,3,5-Triphenyltetrazolium chloride L0l g

Reagent-grade Water .........ccoeveeieirienieieieieiee e 1 L

CAUTION: Sodium azide is a dangerous chemical requiring
special attention and care. It is toxic and mutagenic. Take
precautions to avoid contact with this compound. Azide also can
Jorm explosive compounds if it contacts metal pipes.

Heat to dissolve ingredients. Do not autoclave this solution
because doing so will break down selective chemicals. Dispense
into 9- X 50-mm petri dishes to a depth of 4 to 5 mm (approx-
imately 4 to 6 mL) and let solidify. Final pH should be 7.2 = 0.2.
If pH is out of range, adjust and retest pH; discard if pH remains
out of range. Prepare fresh medium for each set of samples.
(Note: This medium is recommended for fecal enterococci/
streptococci in fresh and marine waters.)

e. Brain—heart infusion (BHI) broth:

Infusion of calf brain..........cccoeveveveriiiiiiiiceeeeeeee e
Infusion of beef heart ...

Disodium hydrogen phosphate, Na,HPO, .. .
Reagent-grade Water ..........coevueiririenieieieieiee et

This medium is used for verification tests of presumptive
enterococci colonies. Heat to dissolve ingredients. Dispense 10
mL into tubes, and autoclave at 121°C for 15 min. The final pH
should be 7.4 £ 0.2 after sterilization. If pH is out of range,
adjust and retest pH; discard if pH remains out of range.

To make BHI broth with 6.5% NaCl, add another 60 g NaCl
to the BHI broth formulation above.

f- Brain—heart infusion (BHI) agar: Add 15.0 g agar to the
ingredients for BHI broth (] ¢). Heat to dissolve agar. Autoclave
at 121°C for 15 min. The pH should be 7.4 = 0.2 after steril-
ization. If pH is out of range, adjust and retest pH; discard if pH
remains out of range.

g. Bile esculin agar:®
Beef EXIIACE ...cuvviiieeicieeiet ettt 30g
PEPLONC ...t 50¢g

Oxgall...... .400 g
ESCULIN ...t 10¢g
FEITIC CITALE ..ottt 05¢g

150 g

This medium is used for verification tests of presumptive
enterococci colonies. Heat to dissolve ingredients. Dispense 8 to
10 mL into appropriate tubes for slants, or dispense an appro-
priate volume into a flask for subsequent pouring into dishes.
Autoclave at 121°C for 15 min. Do not overheat because this
may darken the medium. Cool to 44 to 46°C and slant the tubes
or dispense 15 mL into 15- X 100-mm petri dishes. The final pH
should be 6.6 = 0.2 after sterilization. If pH is out of range,
adjust and retest pH; discard if pH remains out of range. Store at
2 to 10°C.

3. Procedures

a. mE method.:'
1) Selection of sample size and filtration—Filter appropriate
sample volumes through a 0.45-um, gridded, sterile membrane

to give 20 to 60 colonies on the membrane surface. Transfer filter
to hardened mE agar (] 2a ) in petri dish, avoiding air bubbles
beneath the membrane.

2) Incubation—Invert culture dishes and incubate at 41 =+
0.5°C for 48 = 4 h.

3) Substrate test—After 48 = 4 h incubation, carefully transfer
filter to EIA medium (] 2b). Incubate at 41 £ 0.5°C for 20 min.

4) Counting—Count pink to red enterococci colonies that
develop a black or reddish-brown precipitate on the underside of
the filter.

When counting colonies, use a low-power binocular (10 to 16
magnification), wide-field dissecting microscope or other optical
device, along with a cool, white fluorescent light source directed
to provide optimal viewing.

b. mEI method:>>

1) Selection of sample size and filtration—See  3al).

2) Transfer and incubation—Transfer filter to hardened mEI
agar (] 2c¢) in petri dish, avoiding air bubbles beneath the
membrane. Invert culture dishes and incubate at 41 = 0.5°C for
24 £ 2 h.

3) Counting—Count as enterococci any colony (regardless of
color) with a blue halo. Such colonies also must be greater than
or equal to 0.5 mm in diameter.” Use this criterion at your
discretion. When counting colonies, use a low-power binocular
(10 to 16 magnification), wide-field dissecting microscope or
other optical device, along with a cool, white fluorescent light
source directed to provide optimal viewing.

c. m Enterococcus method:

1) Selection of sample size and filtration—See  3al).

2) Transfer and incubation—Transfer filter to hardened mEn-
terococcus agar (] 2d) in a petri dish, avoiding air bubbles. Let
dishes stand for 30 min, then invert and incubate at 35 = 0.5°C
for 48 = 4 h.

3) Counting—Count all light and dark red colonies as entero-
cocci. When counting colonies, use a low-power binocular (10 to
16 magnification), wide-field dissecting microscope or other
optical device, along with a cool, white fluorescent light source
directed to provide optimal viewing.

4. Calculation of Enterococci Density

Compute density from sample quantities producing membrane
filter counts within the desired 20- to 60- colony range. If the
colonies are more dense than this, attempt to provide an esti-
mated number or else note as “too numerous to count” (TNTC)
as in Section 9222B.5 (1997) or 922B.4 (2006). Record densities
as presumptive enterococci per 100 mL.

5. Verification Tests

Because all of these methods suffer periodically from false
positives, verification tests are an important quality-control step.
Include a routine verification procedure with each enterococci
method, especially if the results will be used as evidence in a
court of law. To verify enterococci colonies, pick selected typ-
ical colonies from a membrane and streak for isolation onto the
surface of a BHI agar plate (] 2f). Incubate at 35 % 0.5°C for
between 24 *= 2 and 48 * 4 h.

Transfer a similar-looking portion of a single, well-isolated
colony from the BHI agar plate into a BHI broth tube (] 2¢) and
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to each of two clean glass slides using a sterile inoculating loop.
Incubate the BHI broth at 35 = 0.5°C for 24 = 2 h. To the smear
on one slide, add a few drops of freshly prepared 3% hydrogen
peroxide. The appearance of bubbles constitutes a positive cata-
lase test and indicates that the colony is not a member of the
Enterococcus genus. If the catalase test is negative (i.e., no
bubbles are produced) make a Gram stain of the second slide.
Fecal streptococci and enterococci are gram-positive, ovoid
cells, 0.5 to 1.0 wm in diameter, mostly in pairs or short chains.

Transfer, using a sterile inoculating loop, a loopful of the BHI
broth to each of the following media: bile esculin agar (incubate
at 35 = 0.5°C for 48 = 4 h); BHI agar (incubate at 10 = 0.5°C
for 48 = 4 hrs); BHI broth (incubate at 45 = 0.5°C for 48 = 4 h);
and BHI broth with 6.5% NaCl (incubate at 35 = 0.5°C for 48
*+ 4 h).

Growth of catalase-negative, gram-positive cocci on bile es-
culin agar ( 2¢) and in 6.5% NaCl broth at 35°C and either in
BHI agar at 10 = 0.5°C or BHI broth at 45 = 0.5°C confirms
that the colony belongs to the Enterococcus genus.

When using mEI media, the incidence of non-Enterococcus
species can be as high as 26% in marine environments.” So,
additional tests, such as growth in BHI broth at 45 = 1°C and
assays for pyrrolidonylarylamidase (PYR) and leucine amino-
peptidase (LAP) activities® using a test kit,* may be required to
confirm Enterococcus genus with acceptable accuracy (= 90%).

6. Selected Characteristics of Enterococcus and
Streptococcus Species
Selected characteristics®~'* of Enterococcus and Streptococ-
cus species isolated from feces are shown in Table 9230:1.

7. Quality Control

Test each lot of purchased or made medium for performance
by inoculating it with three control bacteria. Use Enterococcus
Jfaeciumt as a positive control. As negative controls, use Serratia
marcesenst (a gram-negative species) and Aerococcus virid-
ians§ (a gram-positive species). Avoid using a heavy inoculum.
Incubate these controls at the appropriate temperatures for the
appropriate time. Read and record results. In addition, include
blank samples of sterile dilution water to check the sterility of
the process.

* BactiCard ® Strep test kit, Remel, Inc., Lenexa, KS, or equivalent.
+ American Type Culture Collection Product No. 35667.
1 American Type Culture Collection Product No. 43862.
§ American Type Culture Collection Product No. 10400.
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9230 D. Fluorogenic Substrate Enterococcus Test

The fluorogenic enzyme test uses a hydrolyzable substrate to
detect enterococci. The matrix allows enterococci to express the
enzyme [3-D-glucosidase (esculinase) while preventing non-
enterococci from yielding detectable fluorescence. This test can
be used in a multiple tube, a multi-well, or a presence—absence
format.

1. Principle

See Section 9223. In the method for enterococci, 4-methylum-
belliferyl B-p-glucoside (4-MUG) (a fluorogenic substrate), is
used rather than esculin. The B-D-glucosidase enzyme hydro-
lyzes the substrate and causes enterococci to fluoresce under
long-wavelength (366-nm) UV light. Non-enterococcus bacteria
that produce B-D-glucosidase, such as some species of the gen-
era Serratia, Klebsiella, and Aerococcus, are suppressed; they
should not produce a positive response within the incubation
time unless there are more than 10° CFU/100 mL. The fluoro-
genic substrate Enterococcus sp. test is recommended for anal-
ysis of drinking water, source water, wastewater, and both fresh
and marine recreational waters. Marine waters require a 1:10
dilution with sterile diluent, such as deionized or distilled water
(not sterile seawater), to avoid microbial interference from cer-
tain Bacillus spp.

2. Materials and Culture Media

Formulations of the fluorogenic substrate are available com-
mercially* for use with the multiple tube, multi-well, or
presence—absence procedures. A commercial substrate medium
is needed for quality assurance and to ensure uniform results.
Store according to the manufacturer’s directions. Avoid pro-
longed exposure of the substrate to direct sunlight. Use substrate
media before manufacturer’s expiration date, and discard any
that is discolored.

3. Procedure

Proceed according to { a, b, or ¢ below.

a. Multiple-tube procedure: Select the appropriate number of
tubes per sample. When examining freshwater samples, asepti-
cally add a packet of substrate medium to a 100-mL sample, and
mix well to dissolve. For a ten-tube MPN, dispense 10 mL of the
sample/medium mixture into each of ten tubes. For a five-tube
MPN, dispense 20 mL of the sample/medium mixture into each
of five tubes. Dilute marine water samples 1:10 (add 10 mL of a
well-mixed sample to a sterile container containing 90 mL of
sterile diluent as indicated above) and then add substrate me-
dium, mix, and dispense as above.

Cap tubes and incubate at 41 = 0.5°C for 24 = 2 h.

b. Multi-well procedure: The multi-well procedure is per-
formed using sterilized, disposable multi-well trays. When ex-
amining freshwater samples, aseptically add a packet of substrate
medium to a 100-mL sample, mix well to dissolve, pour into the

* Enterolert® and Quanti-Tray®, Quanti-Tray®/2000, IDEXX Laboratories,
Westbrook, ME.

multi-well tray (following the manufacturer’s directions), and
seal using the manufacturer’s tray sealer. Marine water samples
must be diluted 1:10 (add 10 mL of well-mixed sample to a
sterile container containing 90 mL of sterile deionized or dis-
tilled water). Next, aseptically add a packet of substrate medium
to the container, mix well to dissolve the powder, and pour into
the multi-well tray (following the manufacturer’s directions). To
streamline the process, analysts could mix the substrate medium
with the sterile deionized or distilled water no more than 30
minutes before adding the sample. Once the sample, substrate
medium, and diluent are well mixed, transfer the mixture to a
multi-well tray, as indicated above.

Incubate at 41 = 0.5°C for 24 = 2 h.

c. Presence—absence procedure: Aseptically, add a packet of
medium to a 100-mL sample in a transparent, nonfluorescent
container. Cap and mix well. Incubate at 41 = 0.5°C for 24 =
2 h.

4. Computing and Reporting MPN

After incubation, examine the tubes, multi-well trays, or con-
tainers for fluorescence in a UV viewing cabinet or a dark
environment with a long-wavelength (366-nm) ultraviolet lamp
(preferably a 6-W bulb). Keep lamp within 13 cm (5 in) of the
sample, facing away from the analyst’s eyes and toward the
sample. If performing the multi-tube procedure, calculate MPN
from the number of positive and negative tubes, as described in
Section 9221C. For the multi-well procedure, calculate MPN
from the number of positive wells, using the tables provided by
the manufacturer. For both methods, correct MPN for any dilu-
tion used. If using the presence—absence procedure, report the
results as Enterococcus sp. presence or absence in 100 mL of
sample.

5. Quality Control

Test each lot of commercial medium for performance by
inoculating it with three control bacteria. Use Enterococcus
Jaecium as a positive control. As negative controls, use Serratia
marcesenst (a gram-negative species) and Aerococcus virid-
ians§ (a gram-positive species). Avoid using a heavy inoculum.
Incubate these controls at 41 * 0.5°C for 24 = 2 h. Read and
record results. In addition, include blank samples of sterile
dilution water to check the sterility of the process.
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