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Determination of Enterococci by IDEXX Enterolert®

Identification of the method

a. IDEXX Enterolert® (2022)

b. SM 9230 and 9230D (approved 2022)

Applicable matrix or matrices

a. Nonpotable water and soils

Limits of detection and quantitation

a. From LOD of 1 up to 2419.6 MPN/100 mL. Range may
be extended upward with dilution.

Scope and application, including parameters to be

analyzed

a. Enterococcus (such as E. faecium and E.faecalis) in
freshwater, marine water or aqueous extract samples

Summary of the method

a. Bacteria are reacted with a prepared, specific reagent,
sealed in multiple-tube trays,’and inecubated to allow
bacteria to metabolize the chremogenic substrate
reagent. Fluorescent changes indicate presence of the
bacteria. The test is used in multi-well (enumeration)
sample format. With Enterolert®, wells fluoresce a
different shade of blue.

Definitions

a. MPN= Most Probable Number of bacteria enumerated in
a specified-volume of water sample

b. ATCC: American Type Culture Collection (1-800-638-
6597) sets the industry standard identification for
microorganisms.

c. Refer to QAM-Q-101, “Laboratory Quality Control,” for
standard QC definitions.

Interferences

a. Interferences: more than 2 million heterotrophic bacteria
per 100 mL or grams

b. Other bacteria that produce B-d-glucosidase, such as
some species of the genera Serratia, Klebsiella, and
Aerococcus, are suppressed by inhibitors in the medium.
They do not produce a positive response within the
incubation time as long as starting concentrations of
these cells do not exceed 10° CFU/100 mL.

Page 2 of 17 TIAER



Viii.

iX.

Rev. 19

SOP-C-124c
Determination of Enterococci by IDEXX Enterolert®

c. Marine samples require a 1:10 dilution with sterile
reagent-grade water (not sterile sea water) to avoid
microbial interference from certain Bacillus spp. In some
other waters, a 1:10 dilution may be required to reduce
interference. Water samples containing humic or other
material may be colored; this does not interfere with the
results of this test.

Safety

a. All aspects of this procedure comply with QAM-S-101
“Laboratory Safety”.

b. Enterococci are indicators of the potential presence of
pathogens; therefore, avoid all direct skin.contact with
sample.

c. All work areas are to be disinfected upon completion of
work with a 10% bleach solutionwor 70% Isopropy!
Alcohol.

d. Isopropyl and Ethyl alcohol are flammable. Analysts will
take care to avoid igniting the alcehol when disinfecting
the biosafety cabinet or:other surfaces.

e. Personal protection equipment such as gloves and lab
coats should be used when working with samples.

Equipment and supplies

a. Autoclave: A sterilization chamber capable of 121°C
equipped with a pressure gauge and an emergency
pressure relief valve. Used for sterilization of applicable
equipment. The autoclave is only used for sterilization of
waste prior to disposal.

b. Sample bottles: 100 or 250 mL HDPE bottles or
equivalent that have been certified sterile by the
manufacturer and contain sodium thiosulfate for chlorine
removal. Bottles are labeled with an “S” to identify the
TIAER container type. The lot number of each sample
bottle is recorded on the COC when samples are
received.

c. Sample trays: Quanti-Tray®/2000 trays from IDEXX or
equivalent.

d. Sample tray sealer: A Quanti-Tray® sealer model 2X or
equivalent device capable of sealing the sample trays in
preparation for incubating.
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e. Incubator: A device with a chamber able to hold a
constant temperature of 41°C+0.5°C.

f. Pipette: a certified sterile, graduated volume transfer
device capable of accurately delivering volumes in
increments of 0.1 mL, used in preparing dilutions.

g. UV lamp, long wave (365-366 nm)

h. Dye

i. 10% Bleach: Dilute a household bleach 1:10 in a spray
bottle. Prepare fresh weekly.

j- Isopropyl alcohol (also isopropanol)

k. Biosafety cabinet. See QAM-I-121, “Operation and
Calibration of the Biological Safety Cabinet:”

X. Reagents and standards

a. Tryptic soy broth (TSB) or agar (TSA): a non-selective
media, prepared in the lab or purchased pre-sterilized and
ready to use

b. Sterile deionized water: Type Il ASTM water purchased
and certified sterile by the manufacturer. The vendor also
supplies a certificate of analysis for chlorine residual,
metals, ammonia/organic nitregen, organic carbon and
heterotrophic plate/count. This water is stored away from
incubators and sample prep area to avoid potential
contamination.

c. Reagent snap-packs: Enterolert® pre-formulated, buffer
reagent pillows.» Each batch is tested for positive and
negative controls as described below. Store Enterolert®
in the dark.

d. Standards: Commercial standards are available for
bacteria that represent positive and negative controls.
Examples are "IDEXX QC" from IDEXX stable cultures of
Enterococcus faecalis (fluorescence positive),
Escherichia coli (fluorescence negative), and
Streptococcus bovis (fluorescence negative). Gram
staining is a technique that may be performed by another
laboratory as needed. Prepare controls according to
directions enclosed in the Kits.

xi. Sample collection, preservation, shipment and storage

a. The TIAER Lab does not collect samples.
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b. Samples should be preserved on ice for shipment or
delivery to the lab if more than 1 hour transpires from time
of collection.

c. Samples can be held at room temperature between
receipt and analysis.

d. Holding time is 8 hours total: 6 hours to deliver to lab,
then 2 hours more for the lab to complete; solid samples
may have longer times on client specifications; certain
project QAPPs may allow for other holding times

Quality control

a. In samples with excessive chlorine, a blue flash'may be
seen when adding Enterolert. If this is seenyconsider
sample invalid and discontinue testing.

b. If a water sample has some background,color, compare
inoculated Enterolert sample tosascontrol blank of the
same water sample.

c. Sample bottles, pipets and trays are checked for sterility
with non-selective growth media before first use. Record
results in the Equipment Prep Log.

d. Sample bottles and trays are checked for auto-
fluorescence before first use.. Record equipment used
and results of test. ‘Record results in the Equipment Prep
Log.

e. Sample bottles and pipets are tested for volume before
first use. Pipets are verified with an analytical balance.
Bottles are verified with Class A glassware. Record all
raw data associated with volume checks. Record results
in.the Equipment Prep Log.

f. "Media is checked for sterility, specificity and pH before
first use. Record results in the Equipment Prep Log.

g. Media is stored separately from samples, as are other
reagents and standards

h. Air quality is tested monthly with non-selective growth
media (TSA). A settling plate is placed open on the
workspace where sample analysis takes place for 15
minutes. The plate is incubated at 35°C+0.5°C for 48
hours. There can be no more than 15 CFUs (no more
than 1 CFU/minute). Record all raw data associated with
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the Air Quality Test. Log air test in the Maintenance
Logbook.

The tray sealer is checked monthly. A small amount of
dye is mixed into approximately 100 mL of DI and poured
into a sample tray. The tray is sealed and each well is
visually checked for leakage. Log the Sealer Check in the
Maintenance Logbook.

Replace the bulb in the UV lamp annually. Verify the
intensity of the lamp at least semi-annually with a
calibrated light meter. If intensity drops by more than
20% in a 6-month period, replace the lamp. .Record
results in logbook.

All microbiology incubators will have the'temperature of at
least the top and bottom shelves recorded atleast twice a
day at least 4 hours apart on each day that samples are
analyzed.

Initial DOC must be 4 aliquots, prepared and analyzed
according to the method, either concurrently or over a
period of days.

. One positive sample is'chosen for a duplicate count each

month that the test'is performed. If 2 or more analysts
are trained on this procedure, each analyst counts the
typical results. Counts shall be within 10% difference to
be acceptable. If'only one analyst is trained, the sample
is counted twice by the analyst, with no more than 5%
difference between counts.

Calibration and standardization

a.

None

Procedure

a.

Disinfect the work surface with 10% bleach for 15 minutes
or 70% lIsopropyl alcohol for 5 minutes immediately
before beginning analysis.

Turn on sample tray sealer and allow warm up. The red
light on the side of the sealer comes on when the sealer
is turned on. The green light will come on when the
sealer is ready for use, normally within 10 minutes.
Ensure that the incubator temperature is at the proper
level for the test being performed (41°C+0.5°C) prior to
use.

Page 6 of 17 TIAER



Rev. 19

SOP-C-124c
Determination of Enterococci by IDEXX Enterolert®

. Ensure temperature distribution in incubator has been

established. Record the logbook number and page of the
distribution confirmation on the incubator, and transfer
this information to each subsequent recording of data for
this test.

. If the sample has at least 1 inch (2.5 cm) of headspace,

homogenize the sample by shaking 25 times each time
the sample is opened. If the sample does not have
adequate headspace, pour the entire sample volume into
a sterile container large enough to ensure adequate
mixing. Homogenize the sample in this container and
aseptically transfer appropriate volumes for:analysis. For
drinking water testing, transfer exactly 100 mL to the
original container for analysis.

. Screen all water samples for chlorine presence in

accordance with SOP-C-121; “Determination of Chlorine”.
Sodium thiosulfate has normally been added prior to
sample collection. If chlorine is still detectable, the
sample will be discarded and the client notified that
resampling should be done. For samples with only 100
mL available and with 'no dilutions, testing for chlorine
may not be possible. Notify the client for such an
occurrence.as the client may want to resample.

. Label sterile mixing bottles with sample numbers,

including a Method Blank every 20 samples and a
duplicate forevery 10. A method blank of sterile water is
used for a negative control for each batch of 20 samples
or.less. Note that some project samples may not have
enough liquid available for a sample duplicate. In this
case, another sample may be chosen out of sequence for
the duplicate, or the sample may be flagged as not having
enough liquid available for a duplicate. No corrective
action is required for this situation.

. Break the seal on each labeled mixing bottle and add 100

mL of sample. For a method blank, use 100 mL of
sterilized DI water. For marine waters, dilute at least x10
with sterilized DI water.

i. Add the contents of the Enterolert® snap-pack buffer to

the sterile mixing bottle, and shake until dissolved.
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Ensure that the lot of buffer been tested for positive and
negative controls as described below. For each
subsequent record of test data, record the logbook
number and page where the passing controls can be
found along with the lot number. The time of each sample
is written on the associated tray and transferred to the
personal log when counted the next day.

Open a sample tray by holding the well side facing the
palm and squeezing so that the tray bends toward the
palm. Gently pull the foil tab to separate the foil from the
tray (Do not touch the inside of the tray).

. Pour the sample/reagent mixture directly into the tray.

Tap the small wells 2-3 times to release‘any air bubbles.
Allow foam to dissipate.

Place the filled sample tray ontorthe rubber insert for the
sealer with the plastic side facing down. Large and small
wells are seated in the corresponding insert holes.

. Push the rubber insert into the sealer with the small wells

entering first. When the'sealer begins to pull the insert,
allow the sealer to feed the insert through.

. Incubate the filled.sample tray for 24-28 (maximum 28)

hours at 41°C+0.5°C for Enterococci. Enterococcus
controls may be incubated at a different temperature than
field samples, if preparation instructions indicate.
Incubators. may have preheated water in them to be used
as heat sinks to prevent rapid temperature changes.

. Repeat preparation steps for remaining samples and

duplicates.

. 'Samples that are turbid, highly colored, or that are taken

during or just after a period of rainfall may require a
dilution to be made. To dilute a sample, begin with the 99
mL of sterile deionized water in a reaction vessel. Use a
sterile pipette to add 1 mL of sample to the vessel and
dilute to the 100 mL mark for a 1:100 dilution. For a 1:10
dilution, aseptically pipette out 9 mL of dilution water and
add 10 mL of sample. Quickly add a reagent -pack to
buffer the sample. Shake until dissolved. Diluted sample
result will be multiplied by the dilution factor to obtain true
value. Other dilution factors may be used as appropriate

Page 8 of 17 TIAER



SOP-C-124c
Determination of Enterococci by IDEXX Enterolert®

to obtain a range of acceptable results. If only 100 mL of
sample is available, and the sample appears clear, do not
dilute. Use the 100 mL sample for testing.

g. Count the wells (or P/A bottles) that fluoresce blueish-
white under a 6-watt, 365nm, UV light within 5 inches of
the sample, in a dark environment, as positive for
Enterococcus with Enterolert®.

r. If the chromogenic response is questionable, the
incubation period may be extended for up to another 4
hours, but never exceed 28 hours maximum. The color
comparator is used as needed.

s. For enumeration, use the number of positive. small and
large wells and the IDEXX Quanti-Tray®/2000 MPN
(Attachment 1) table to determine the'MPN;or use the
manufacturer’'s computer calculation program. Counts
and MPN values are recorded in the .analysts' personal
logbook.

t. Enter values and quality control information into the QC
module of ESDMS or LIMS.

u. For solids extracted into water (not TNI accredited), weigh
out a 10 gram portion of the fresh solid sample. A portion
can be used to determine Percent Dry Solids in with SOP-
C-130, "Determination of Total Solids".

v. Add 90 mlof sterile DI water to the 10 g portion in the

mixing bottle.

Shake vigorously at least 25 times.

Transfer portions of the mixture to other mixing bottles for

dilutions to 100 mL with sterile buffer solution. may be 1

mL or 10 mL of the diluted solid brought to 100 .

Proceed as done with water samples.

Disinfect the work surface with 10% bleach for 15 minutes

or 70% isopropyl alcohol for 5 minutes immediately after

analysis.

xv. Data analysis and calculations

a. Enumeration: If sample dilutions are made, multiply the
MPN value by the dilution factor to obtain the proper
quantitative result. The Control Limit Value (V) for
duplicate precision is determined as follows:

x

N <
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2. Riog= |log (samp1) - log (samp2)| +...+ |log (samp n-1) - log
(sample n)|

Ri5= 2 Riog/ 15

V1=3.27R1s5

b. Determine the log of each of the duplicate values in the
list of 15 data pairs. If either of a set of duplicate values is
zero, add 1.0 to both values before calculating the
logarithms.

c. Take the absolute value of the difference (range) of each
paired log value range (Riog).

d. Sum all log value ranges and divide by the“total number
of pairs (n= 15) to get the average range Ris.

e. Multiply the average range Ris by 3.27 to get the Control
Limit Value (VL) which will be used to determine duplicate
precision acceptability for the next duplicate pair. A
rolling average is then used for each entry to calculate a
new VL.

f. Use percent dry calculation.and other subsequent
dilutions, including 10x(10 g + 90 mL) initial dilution, to
calculate bacterial.concentration in MPN/gram or
MPN/100 gram,“er dry depending on client reporting
requirements.

xvi. Method performance

a. Method performance, data assessment and acceptance,
carrective action: refer to QAM-Q-101, "Laboratory
Quality. Control"

b.. Uncertainty for enumeration is determined at least
annually (Table 1) and reported with all data.

xvii. Pollution prevention

a. Waste management and pollution prevention: refer to
QAM-W-101, "Disposal of Laboratory Waste"

xviii. Data assessment and acceptance criteria for quality
control measures

a. Data assessment and acceptance comply with QAM-Q-
101, "Laboratory Quality Control".

b. For enumeration, determine the range of each pair of
duplicate values by taking the absolute value of the
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difference of the two log values, as follows: Rx= |log
(samp 1) - log (samp 2)|

. If the range of logarithms of the pair (Rx) exceeds the

Control Limit Value (V.) described above, initiate
corrective action for this nonconformance and the
analysis results are considered questionable. If the
calculated range is <0.5, sample duplicate values are
acceptable, even if the Control Limit Value is exceeded.

. All results since the last acceptable duplication value are

also regarded as questionable and included in the
corrective action.

. Establish initial control limits by having one-analyst make

duplicates of the first 15 samples, or an‘equal division of
the 15 samples among all analysts trained in‘the method.
All analysts trained in this SOP-participate in establishing
future control limits based on the rolling recalculation of
the Control Limit Value. A method blank acceptance
criterion is less than one cell pertray.

. Positive and negative controls are analyzed with each

new lot of snap-buffer pillows.

. Prepare the bacteria cultures/according to the

manufacturer's instructions.

. Analyze each of the three bacteria types in the same

manner as-a regular sample.

i. The positive and negative controls are counted as follows:

i. (Enterolert®- Enterococcus faecalis are blue
fluorescence positive.
ii.. Enterolert®- Escherichia coli are blue fluorescence
negative.
iii. Enterolert®- Streptococcus bovis are blue
fluorescence negative.
Each lot number of sterile pipettes, bottles, dilution water,
and trays are tested for sterility once per lot. Test sterile
water with an equal_volume of double-strength tryptic soy
broth. Test supplies by pouring dilution water through
each piece of equipment and into double-strength tryptic
soy broth media of an equal volume._The broth with
sample is incubated at 35°C+0.5°C for 48 hours. A
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change in color or clarity of the broth indicates presence
of nonspecific bacteria that requires corrective action.

k. In the CAR 08-0233 file is a study done by an outside
consultant lab showing that airborne contamination may
be caused in the TSB by Bacillis sphaericus. This
bacterium is not of interest in any of the methods tested
for by TIAER Lab. However, all incidences of sterility
check failures are documented by a CAR.

|. Record all reagents prepared in the Reagent Log.

Record preparation of standards (controls) in the
Standards Log.

m. No washable labware are used for this procedure. All
supplies and sterile water for dilutions are purchased pre-
sterilized.

n. Positives observed before 24 hours'and negatives
observed after 28 hours are valid readings.

0. For each lot number used, maintain copies of all
manufacturers’ certificates for sterility checks of
containers and water inmnon-selective media, analysis of
the water meeting ASTM Type |l specifications for metals
and heterotrophic bacteria..  These records are
maintained for aiminimum of five years after the end of a
project forawhich these data are collected.

p. Verify the volume'mark of each lot of dilution water
bottles, sample collection bottles and disposable pipettes
by testing one bottle from each lot. Record the logbook
and page number of verification on the box containing the
lot confirmed for volume. On each subsequent recording
of data, list the confirmation logbook number and page for
that lot used.

g. Avoid prolonged exposure of the substrate media to direct
sunlight. Discard colored media.

xix. Corrective actions for out-of-control data

a. All aspects of this procedure comply with QAM-Q-101,
“Quality Control” and QAM-Q-105 “Corrective Action”.

xx. Contingencies for handling out-of-control or
unacceptable data

a. All aspects of this procedure comply with QAM-Q-101,
“Quality Control”.
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If holding time has expired and data is not acceptable,
resampling is the next option, if practical, as decided by
the Program Manager.

Waste management

a.

b.

Waste management and pollution prevention: refer to
QAM-W-101, "Disposal of Laboratory Waste".

Used IDEXX trays and other bacterial contaminated
material are sterilized by autoclave prior to disposal and
recorded in the Autoclave Log.

c. See QAM-I-110, “Operation and Calibration of the
Autoclave.”
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Table 1. Determination of Uncertainty

Determine the square root of the variance of at least 7 replicates
of BioBall® measurements on at least an annual basis. Report all
measurements by this method with an uncertainty of plus or minus
the value determined.

Example:
Replicate Measurement
30
31
24
35
29
26
20
Variance (v)= 24.48 sq. root. of v=4.95
Replicate 1 reported as 30 £ 4.95
4.95 is the Standard Uncertainty

~NOoO O WN -
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Table 2. IDEXX Quanti-Tray/2000 MPN Table

#Large IDEXX Quanti-Tray /2000 MPN Table

Wells # Small Wells Positive

Positive 0 1 2 3 4 5 [ 7 8 9 10 1 12 13 14 15 16 17 18 19 20 2 22 23 24
) < 1.0 20 30 4.0 5.0 B.0 7.0 80 90 100 M0 120 130 141 151 161 171 181 191 202 212 222 233 243
1 1.0 2.0 30 40 5.0 8.0 7.1 8.1 91 104 111 121 132 142 182 162 173 183 183 204 214 224 235 245 256
2 20 3.0 41 5.1 6.1 7.1 81 92 102 M2 122 133 143 154 164 174 185 185 206 216 227 237 248 258 269
3 31 4.1 51 6.1 7.2 82 827 {03 13 124 134 145 155 165 176 186 197 208 218 229 239 0 261 271 282
4 41 5.2 62 72 8.3 93 Ao4 114 125 135 146 156 187 178 188 188 210 220 231 242 253 263 274 285 296
5 52 6.3 73 84 94 105 [ 15 126 137 147 {58 168 179 180 201 22 P29 2383 244 255 D266 277 288 299 310
[] 6.3 74 84 95 106 N6 127 138 148 160 170 181 182 203 214 225 236 247 258 265 280 291 302 313 324
7 7.5 85 6 107 118 128 139 150 161 172 183 194 205 216 227 238 248 260 271 283 204 305 316 328 339
8 86 g7 108 ™9 130 141 152 168 174 185 198 207 218 229 241 252 263 274 286 297 308 320 331 M3 354
3 98 108 120 131 142 153 164 176 187 /198 209 220 232 243 254 268 277 283 30 312 323 5 346 B8 IO
10 M0 121 132 144 155 166 177 188 200 210 223 234 246 257 269 280 292 303 315 327 338 350 362 374 386
" 122 134 145 156 188 179 191 202 214 225 237 248 260 272 283 295 307 319 330 342 354 366 378 300 402
2 135 146 158 169 181 193 204 216 228 239 251 . 263 275 286 208 M0 322 334 346 358 370 382 395 407 M8
13 148 160 174 183 185 206 218 230 242 254 266 278 280 302 M4 326 338 3IBC 362 IS5 37 W9 412 424 438
14 161 173 185 197 208 221 233 245 257 269 281 293 305 317 330 342 34 3BT 379 391 404 418 429 M2 454
15 176 187 169 211 223 235 247 259 272 284 206 306 321 333 346 358 371 384 306 408 422 434 447 460 473
16 189 201 213 228 238 250 262 275 287 300 312 325 337350 363 375 388 403 414 427 440D 453 486 479 492
17 203 2186 228 281 253 266 278 201 303 316 329 3441 384 367 360 393 406 419 432 445 458 472 485
18 218 231 243 256 269 284 204 307 320 333 346 369 372 385 398 411 424 438 451 465 478 482 505
19 233 246 259 272 285 298 311 324 337 350 363 376 390 403 416 430 443 457 471 484 498 512 526
20 249 262 275 288 301 315 328 341 354 368 381 395 408 /(422 435 449 463 477 491 506 518 533 s47
21 265 278 282 305 318 332 345 358 373 386 400 414 428 441 455 468 484 498 512 526 541 555 569
-] 282 295 3098 323 336 350 364 377 391 405 419 433 448 462 476 400 505 518 534 548 563 578 593
2 260 33 327 341 355 388 383 397 411 425 439 454 468 (483 497  »s51.2 527 542 556 571 586 602 617
24 417 331 345 353 373 388 402 417 431 448 460 475 490 | 505 520 535 550 565 560 505 611 626 642
25 336 350 964 379 393 408 422 437 452 467 482 497 512 627, 543 658 , 573 588 605 620 636 652 6638
26 365 369 384 399 414 428 443 458 474 489 504 520 535 554 587 582 588 814 630 6§47 663 679 696
24 a74 388 404 420 435 450 465 481 486 512 528 544 560 576 582 608/ 624 641 657 674 691 708 725
28 305 410 425 441 457 473 488 504 520 536 552 569 505 602 . 618 635 652 ~ 669 BB6 703 720 737 755
29 417 432 448 464 480 496 512 528 545 561 S5T8 595 612 628 646 663 880 688 VIS5 733 751 Te9 787
30 439 455 471 487 504 520 537 554 571 588 605 622 640 657 675 603 710 728 V47 765 783 802 829
Y 462 479 495 512 528 5468 563 581 598 616 633 51 669 687 705 724 742 761 78O0 789 B1§ BT 857
2 487 504 521 538 556 573 591  B09 627 645 663 682 00 7L9 738 (757 | 77E 795 Bk5E 835 BS54 B75 805
3 £1.2 530 548 565 583 602 820 63B 657 676 695 r14 733 752 r2 792 812 832 es2 673 B93 914 936
M §3.9 557 &7.6 694 613 631 650 670 689 708 728 748 7B 788 808 829 850 871 892 914 835 957 979
35 568 586 605 624 644 663 683 703 723 743 763 784 805 826 B47 348  BOY G013 935 957 980 1003 1026
3 598 617 637 657 677 697 717 738 759 780 801 823 845 867 8BS 912 935 958 . 981 1005 1028 1053 1077
37 629 650 670 B9 712 733 754 776 798 820 @42 865 888 911 934 958 082 1006 1031 1056 1084 1107 1133
38 663 684 708 727 749 771 794 816 8xe 862 B86 91.0 934 958 9B3 1008 1034 1059 10B& 1112 #1138 1166 1194
9 700 722 T44 767 789 B13 836 860 884 909 934 958 984 1010 1036 1063 1090 1118 1148 1174 1203 4232 1261
L) 738 762 785 809 833 657 @82 904 933 959 985 1052 103.9 1067 1095 124 1153 182 1212 1243 1274 1305 1337
“ 780 B05 830 655 880 906 933 959 987 1014 1043 1071 1100 1130 160 1191 1222 1264 1287 (10200 13540 1388 1423
42 826 852 A78 905 932 960 988 1017 1046 1076 1106 1137 1169 1201 1234 1267 1301 1338 137.2( 1408 1446 1483 1622
43 876 904 932 960 990 1019 1050 1081 1112 1145 178 1201 1248 1281 1317 1354 1381 1430 1470 1510 1852 1504 1638
4“4 831 961 991 1022 1054 1086 1119 153 4187 1223 1259 1288 1334 1374 1414 1455 1497 1541 1585 1631 A679 1727 1777
45 993 1025 1058 1092 1126 162 1198 1236 1274 1314 1354 1396 1439 1483 1529 157.6 1624 167.4 1726 1780 1835 1892 195.1
% 1063 1098 1134 1172 1210 1250 4291 1333 1376 1421 1467 1515 1665 1616 167.0 1725 1782 1842 1904 1968 2035 2105 2178
47 1143 1183 1224 1266 1308 1354 1401 1450 1500 1553 160.7 1864 1723 1785 1850 1918 1889 2064 2142 2224 2310 2400 2495
48 1239 1284 1331 1379 1430 1483 1539 1597 1658 1722 1789 1860 1935 2014 2098 2187 2282 2382 2489 2603 2723 2851 2987
L] 1355 1408 1464 1523 1585 1650 1720 1793 1872 1956 2046 2143 2247 2350 2481 2613 2755 2809 3076 3265 3448 3654 3873 4108

06-03202-03 118

“Quanti-Tray i either a trademark or a registared trademark of IDEXX Laboratories. Inc. in the United States andfar other countries. Covered by U.S. Patent Numbers 4.925.780 5,429,933 ; 5.518.892.

. Other patents pending
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SOP-C-124c
Determination of Enterococci by IDEXX Enterolert®

Table 2. IDEXX Quanti-Tray/2000 MPN Table (cont.)

#lLarge IDEXX Quanti-Tray /2000 MPN Table

Wells # Small Wells Positive

1002—& 28 26 27 28 29 30 K] a2 33 34 35 36 a 3s 358 40 M 42 43 £4 45 48 AT 43
a 253 264 274 284 295 305 315 326 336 347 357 368 378 .9 400 410 4341 44 2 453 48.3 474 485 49.5
1 266 217 28.7 298 308 3149 329 340 350 36.1 arz 38.2 393 40.4 414 425 447 457 46.8 479 480 50.1 51.2
2 279 280 300 M azz 3i2 343 354 385 s 388 g7 40.8 419 430 44.0 462 47.3 48.4 495 506 517 528
3 293 304 N4 325 33s a7 358 36.8 arg 390 40.1 41.2 423 434 445 456 478 489 50.0 512 523 534 5.5
4 07 318 328 339 350 381 372 383 354 40.5 416 428 43.9 450 46.1 472 49.5 506 517 52,9 540 &5.1 56.3
5 24 33.2 343 354 365 376 387 33.9 41.0 421 432 44.4 45.5 466 477 48.9 512 523 535 548 55.8 56.9 581
[} 35 M7 3548 369 380 38.2 A40.3 414 426 437 248 46.0 471 483 494 50.6 529 541 55.2 564 576 587 589
T 5.0 36.2 k1] 384 39.6 407 41.9 43.0 442 453 455 477 488 50.0 51.2 52.3 547 559 £71 58.3 594 B0.6 1.8
B 366 377 389 40,0 412 423 435 447 459 47.0 482 494 50.6 5138 530 64.1 H6.5 577 59.0 60.2 614 626 638
9 38.1 39.3 405 418 428 440 452 464 476 48.8 50.0 512 6524 536 548 56.0 584 597 60.9 62.1 634 646 65.8
10 397 409 421 433 445 457 469 461 493 50.8 518 53.0 542 5§55 56.7 579 604 61.7 829 B54.2 65.4 66.7 679
" 414 426 438 450 46.3 47.5 48.7 499 51.2 52.4 53.7 54.9 561 574 5886 50.9 624 63.7 65.0 66.2 B7.5 68.8 70.1
12 231 443 456 46.8 48.1 493 50.6 51.8 531 54.3 556 56.8 581 59.4 60.7 B2.0 64.5 658 B87.1 68.4 89.7 71.0 724
13 44.9 461 474 48.6 499 §1.2 525 537 550 56.3 576 58.9 60.2 615 628 684.1 66.7 680 69.3 707 720 733 747
14 48.7 48.0 493 50.5 518 531 544 657 570 58.3 59.6 60.9 62.3 63.6 649 BB.3 689 703 71, 3.0 744 75.7 KAl
15 48.6 49,9 51.2 525 538 551 b6.4 57.8 591 60.4 81,8 B83.1 845 65.8 67.2 68.5 7.3 726 740 754 768 8.2 796
18 50.5 51.8 532 545 558 572 58.5 599 812 626 84,0 85.3 867 68.1 695 70.8 72.3 7T 751 76.5 779 79.3 BD.A 822
17 52.5 539 55.2 56.6 580 59.3 60.7 821 83.5 849 663 67.7 69.1 70.5 719 733 T4.8 76.2 776 79.1 805 820 835 B84.9
18 546 550 574 588 802 61.6 63.0 €4.4 65.8 672 [:1.%:3 701 715 73.0 744 75.9 77.3 788 80.3 B3 83.3 848 B8.3 87.8
18 56.8 582 59.8 §1.0 B2.4 63.9 653 668 68.2 89.7 711 728 741 755 770 78.5 80.0 815 831 B4.6 86.1 876 B83.2 20.7
20 59.0 804 61.9 63.3 64.8 66.3 67.7 §9.2 T0.7 72.2 73.7 752 76.7 78.2 798 81.3 828 844 859 87.5 89.1 90.7 822 933
Fral 613 628 5843 6858 67.3 BB.8 70.3 7B 733 749 764 778 795 B1.1 826 84.2 858 874 89.0 80.6 922 938 95.4 871
z 638 £5.3 66.8 683 69.8 714 729 745 T8.1 778 792 80.8 824 84.0 856 8r.2 BB.G 905 4921 93.8 95.5 97.1 98.8 130.5
23 66.3 678 594 710 725 741 5.7 73 789 80.5 822 838 854 871 837 90.4 az1 938 955 ar.2 96.9 1006 1024 1041
24 68.9 705 721 77 75.3 77.0 78.6 80.3 819 836 B5.2 869 886 80.3 92.0 ase 955 97.2 99.0 1007 1025 1043 1061 107.9
28 T 733 75.0 76.6 783 800 "7 83.3 85.1 B6.8 B88.5 20.2 920 83.7 85.5 97.3 99.1 1009 1027 1045 1063 1082 1100 1119
% 746 76.3 8.0 78.7 814 83.1 848 36.6 B84 901 3] 837 955 973 93.2 101.0 . 1029 1047 1066 1085 1104 1123 1142 116.2
Fid 776 794 81.1 829 a46 B6.4 882 90.0 819 937 955 974 99.3 101.2 10341 105.0 1069 1088 1108 1127 1147 16.7 187 120.7
28 80.8 8z6 B44 B5.3 881 889 91.8 93.7 956 975 954 1013 033 1052 1072 1082 1112, 1132 1152 1173 1183 1214 1235 1256
-] 842 86.1 879 898 91.7 o7 956 g7.5 595 1015 1035 1055 1075 1095 M8 113.7 1M86.7 178 1200 1221 1242 1264 1286 1308
0 878 89.7 91.7 836 958 876 996 1018 1037 1057 1078 1099 1120 1142 183 1185 1208 1228 1251 1273 1235 1318 1341 136.4
ki 916 836 95.6 417 99.7 1018 1039 1060 1082 1103 1125 1147 1168 1191 1214 1236 1258 1282 1305 1328 1363 1377 1401 1425
2 85.7 g7.8 999 1020 1042 1063 1085 1107 4130 {162 175 1198 1221 1245 1268 1292 4316 1340 1365 1390 1415 1440 1466 1491
3 100.0 1022 1044 1066 1089 1112 1135 115.8 182 1205 1229 1254 1278 1303 1328 1353 1378 1404 1430 14585 1483 1508 153.7 156.4
34 1047 1070 1093 1117 1140 1184 1188 1213 1238 1263 1288 1314 1340 1366 1332 1412 1448 1474 1501 1528 1557 1586 1615 164.4
£ 1097 1122 1146 1171 1196 1222 1247 1273 1209 1326 1353 1380 1408 1436 1464 1492 1521 1550 1580 1610 1840 1671 170.2 173.3
36 115.2 1178 1204 1230 1257 1284 1311 1339 1367 1395 1424 1453 1483 1513 1543 1573 1605 1836 1668 1700 1733 1766 1799 183.3
3r 1213 1240 1268 1206 1324 1353 1382 1412 1442 1473 1503 1535 156.7 1589 1631 1665 169.8 1732 1767 1802 48327 1873 1910 1947
3% 1279 1308 1338 1368 1398 1430 1462 1484 1526 1559 1592 1626 1661 1686 1732 1768 1804 1842 1880 4948 1957 1997 2037 2077
3 1353 1385 1417 1450 1483 1517 1551 158.6 162.1 1657 1694 1731 1769 1807 1847 1887 1927 1968 2010 2053 2096 2140 2185 223.0
40 1437 1471 1506 1542 1578 1615 1653 1691 1730 177.0 181.1 1852 1894 1837 1981 2025 20741 2M.7< 2164 221.1 22602310 2360 2414
M 1532 157.0 1809 1848 1689 1730 1772 1815 1858 1903 1048 ._Om,w 2042 2091 2140 219.1 2242 2294 2348 2402 2458 (2515 2572 2831
£2 164.3 1686 1729 1773 1819 1885 1913 1964 2011 2082 214 2167 2222 2277 2334 2392 2452 2513 2575 (2638 2703 2769 2836 280.5
43 1775 1823 1873 1924 1978 2029 2084 2140 2798 2258 2318 2381 2445 2510 2577 2646 2717 2789 2863 2938 3015 3004 3174 3257
&4 1936 199.2 2051 2110 2172 2235 2300 2387 2436 2508 2581 2656 2733 2812 2804 2978 3063 3151 3241 3333 3428 3524 3623 3724
45 241 2208 2279 2352 2427 2504 2584 2667 2751 2841 2933 3026 3123 3223 3325 3430 3538 3649 IA762 3878 3998 4120 4245 4374
48 2415 2500 2589 2682 2778 2878 2881 3088 3199 3314 3433 3555 3681 3811 3045 4083 4225 4371 4520 4674 4833 4996 5163 5335
47 2808 2924 34 3169 3300 3436 3578 3725 3877 4034 4198 4366 4541 47241 4907 5008 5208 5504 5717 5938 6187 8405 6653 691.0
42 3441 360G 3784 3968 4160 4360 4569 4786 SM2 5247 5493 5748 6015 6294 658.6 6893 7215 7556 7915 8297 8704 9139 9606 1011.2
45 4611 4BB4 5172 5475 5794 6131 B4B8 6867 7270 7701 A8164 8664 0208 9804 1046.2 1119.8 12033 12997 14136 15531 173289 19886.3 24196 24186

06-03202-03 2115
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SOP-C-124c
Determination of Enterococci by IDEXX Enterolert®

Diagram 1: Signage to inform clients of headspace
requirements

TCEQ regulations
require a

shoulder.

1” (2.5 cm) of
headspace to A 3

S~

AL ' S Fill to this
minimum of H -

ensure proper

sample mixing.
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