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Requirements for an Indicator Organism

Present when pathogens are present
Absent in uncontaminated waters
Present in higher numbers than pathogens in contaminated water
Better survival in water than pathogens
Easy and Safe to analyze

Rapid results

Inexpensive

Accurate
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E. coli (non-pathogenic)

Major inhabitant of gastrointestinal tract in warm-blooded animals, birds and humans
Shed in feces at high levels

Does not occur naturally in the environment
Thus, true indicator of fecal contamination
Gram negative

Thermotolerant
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Coliform Bacteria Group

Klebsiella
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Coliform Bacteria Group

Fecal Coliforms or
thermotolerant
(44.5°C)

Klebsiella
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Coliform Bacteria Group
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Drinking Water & Wastewater Methods — Evolution Over Time

Multiple Tube
Fermentation
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Multiple Tube Fermentation

_ugs

ble-strength broth tubes

i

6‘9 Single-strength broth tubes

o MTF is a Presumptive test
o Confirmation test is required for final results

o Media are either prepared or purchased
and tested prior to testing samples
* pH must be within tolerance
« Tested prior to use with positive & negative

controls
% * Media must be stored refrigerated
: « Discard prepared media after 2 weeks;

Singls-erengh Leoth Sibes purchased media cannot be used beyond the
assigned exp. date

* QC conducted with every test run

Pond
water

Gas panom of 5-5-0

MPN of 240 organisms/100mil
pond water
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Drinking Water & Wastewater Methods — Evolution Over Time

Membrane
Filtration

Multiple Tube
Fermentation
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Membrane Filtration

Equipment needed:
* Manifold
» Sterile Filter funnel
 Pump & Tubing
» Collection flask
 Sterile forceps
* Filter/membrane
« Sterile media
 Incubator / Water bath
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Membrane Filtration

Colonies of specific color / morphology are counted
Confirmations may be required
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May required media prep, extensive QC
Minimum of 20 steps

Blanks required

Positive control required for each run

20-80 colonies for TC & EC; (20-60 for fecals)
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o Risk of confluent growth, risk of clogged filters, risk of
air bubbles under membrane

m_,:g | | o Difficult to read, magnification required
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Drinking Water & Wastewater Methods — Evolution Over Time

Enzymatic

Membrane
Filtration

Multiple Tube
Fermentation

a1 vavd
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Enzymatic Testing Method Formats:
Presence/Absence and Quantification



Presence/Absence

Step 1 Step 2 Step 3

Add reagent to Incubate vessel Read and record
water sample results
and mix well
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Multiple Tube Quantification

o Multiple Tube can be used for quantification using enzymatic tests

o Refer to SM 9223 for 5 and 10 MPN tube procedure
o Refer to SM 9221 for MPN tables
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Multi-well Quantification: Quanti-Tray System

Quanti-Trays Quanti-Tray Inserts
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Multi-well Quantification: Quanti-Tray System

Add reagent to
the sample

v

A/u>/ 7/

Incubate
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Pour into
Quanti-Tray

Seal using Quanti-Tray
Sealer PLUS
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Read and refer to MPN table



Colilert, Colilert-18, and Colisure:
Total Coliform, E. coli, and Fecal Coliform Tests



Colilert

e 24 hour test
e Store at 2-30°C
 Total Coliform and E. coli

o EPA approved, Standard Methods 9223B

* Drinking Water
 Ground Water
 Recreational Water: Fresh/Marine Water

« Wastewater (E. coli)
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Colilert-18

18 hour test

Store at 2-25°C

Total Coliform and E. coli (35°C)
Fecal Coliform (44.5°C)

o EPA approved, Standard Methods 9223B

« Drinking Water (Standard Methods 9223B, ISO 9308-2)
Ground Water (Standard Methods 9223B, ISO 9308-2)
Recreational Water (Standard Methods, ISO 9308-2)
Wastewater (E. coli) (Standard Methods 9223B)
« Wastewater (Fecal) (EPA approved)
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Colilert and Colilert-18:
Total coliform and fecal coliforms

3-galactosidase

ONPG

0-nitrophenyl

3-D-galactopyranoside
Coliforms

o-nitrfphenol
B-galactosidase |

3-D-galactopyranoside
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Colilert and Colilert-18:
E. col

B-glucuronidase

MUG
4-methyl-umbelliferyl

3-D-glucuronide
(3-glucuronidase

4-methyl-umbelliferone

(3-D-glucuronide o
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Colilert and Colilert-18:
Incubation - Total coliform and E. coll
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Temperature
o Total coliforms / E.coli:

« 35+0.5°C

Time
o Colilert: 24-28 hours
o Colilert-18: 18-22 hours
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Colilert and Colilert-18:
Reading Results

Fluorescence and yellow color
Indicates positive for E. coli.

Yellow color indicates
positive for Total Coliforms

Read E. coli under 365nm long
wavelength 6 watt UV light
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Colilert-18:
Incubation - Fecal coliform

Temperature
o Fecal coliform:

* 44,5+ 0.2°C

Time
o Colilert-18: 18-22 hours

26  © 2021 IDEXX Laboratories, Inc. All rights reserved. II-II=M



Colilert-18:
Reading Results - Fecal Coliforms

Yellow color indicates positive for Fecal Coliforms
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Colilert and Colilert-18:
Comparator

o Comparator is used when reading results
« Available in both Quanti-Tray and P/A

o Comparator provides the minimum yellow
(and fluorescence) for positive results
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Colisure

e 24 1t0 48 hour test
e Store at 2-25°C
 Total Coliform and E. coli

o EPA approved, Standard Methods 9223B
* Drinking water
« Ground water
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Colisure:
Total coliform

Coliform

CPRG
Chlorophenyl red

3-galactosidase
3-D-galactopyranoside

©
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Colisure:
E. coll

B-glucuronidase

MUG
4-methyl-umbelliferyl

3-D-glucuronide
(3-glucuronidase

4-methyl-umbelliferone

3-D-glucuronide 0
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Colisure:
Incubation - Total coliform and E. coll

Temperature
o Total coliforms/E.coli:

« 35+0.5°C

Time
o 24-48 hours
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Colisure:
Reading Results

33

Magenta color indicates positive Fluorescence and magenta color
for Total Coliforms Indicates positive for E. coli

Read E. coli under 365nm long
wavelength 6 watt UV light
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51-Well Quanti-Tray MPN Table

51-Well Quanti-Tray” MPN Table
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Quanti-Tray/ 2000 MPN Table

IDEXX Quanti-Tray' /2000 MPN Table
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MPN vs. CFU

Is there a difference? The simple answer is no!

* It is based on the method used
« MPN (Most Probable Number) used for bacteria grown in a liquid medium (e.g., Colilert)
« CFU (Colony Forming Units) used for bacteria grown on a solid medium (e.g., agar)

* |tis the label or unit associated with the numerical result

* Reported as MPN/100 mL or CFU /100 mL based on the method used for testing
between the 2 reported units

« Both methods have a lower and upper 95% confidence limit o

36  © 2021 IDEXX Laboratories, Inc. All rights reserved. I._,._M



Quanti-Tray- Dilutions
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The Quanti-Tray system reduces the needs for dilutions due to the increased

counting range

If the expected MPN value is greater than 200/100mL or 2419/100mL, the
sample can be diluted prior to addition of reagent

Sample is diluted with sterile DI water (diluent)
Reagent is added to the diluted sample

Dilution examples that can be done:
- 1:1 dilution = 50 ml of sample + 50 mL of diluent
- 1:10 dilution = 10 mL of sample + 90 mL of diluent

© 2021 IDEXX Laboratories, Inc. All rights reserved.
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Quality Control



Quality Controls

o Positive & negative control with each new reagent
« National collection type strains (i.e. ATCC)
« IDEXX offers QC product for total coliform / E. coli and fecal coliform

Total Coliforms-  WQC-TEC 3 each E. coli
E. coli K. variicola

P. aeruginosa
Fecal Coliforms  WQC-FC 3 each E. coli

P. aeruginosa

39  ©2021 IDEXX Laboratories, Inc. All rights reserved. ._,"m



IDEXX Certificates of Analysis

o Important to have a copy for your records and audits

o Obtain a C of A for all our products from our website
- https://www.idexx.com/en/water/resources/certificates-analysis-water/
* Indicates all the testing performed for the specific product and lot

All products are under quarantined until the batch records are reviewed and
approved by QA

Once approved by QA, the specific product and lot is released for distribution

o ISO Certification for: 9001,17025, and 14001
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https://www.idexx.com/en/water/resources/certificates-analysis-water/

QC Certificates
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QUALITY CO QUALITY ¢
Product and Co ¥ Contact Information Product and Company Contact Information
Product Catalog Number:  WP020I-18 Product Catalog Number:  WP020I-18
Part Number: 98-08876-00 Part Number: 98-08876-00
Lot Number: TESTI23 Lot Number: TESTI23
Technical Support Inquiries: Technical Support Inquiries:
1-207-556-4496 1-207-556-4496
1-800-321-0207 (US/CAN) 1-800-321-0207 (US/CAN)
00-800-4339-2111 (Europe) 00-800-4339-9111 (Europe)
Email: water@idexx com Email: water@idexx.com
Phvsical Properties Fecal Coliforms**
Powder Appearance** White to off-white, free flowin| ve Quanti-tray samples of this Jot have bee
pH Tested for pH range 7.0- 7.6. with reads at 18 hours for target organisms and 22 bow
Target Bacteria Result
Product Performance Escherichia coli Yellow color
Coliforms and E. coli ATCC 11775/ WDCM 00090
Representative samples of this lot have been tested with the ¢ Non-Target Bacteria Result
0.5°C with reads at 18 hours for target organisms and 22 hou Pseudomonas aeruginosa No color cha
approximately 20-50 ¢fu/100mL. Quanttatve testing is perfi ATCC 10145 / WDCM 00024
to spread plate counts using Tryptic Soy Agar with or withoy
count. The passing range is > 0.5 to < 1.4 (1.e. greater than g Coliform-free Lot has been
Nose: Testing performed in accordance with ISO 11133:201 imadiated prot

Target Bacteria P/A Result

Escherichia coli Yellow color
ATCC 25922 /WDCM 00013 fluorescence >
ATCC 11775 / WDCM 00090

Klebsiella pneumoniae Yellow color chang
ATCC 31488 /WDCM 00206  no fluorescence

Enterobacter aerogene: Yellow color chang

ATCC 13048 /WDCM 00175  no fluorescence

P/A Result
No color change, n¢

Non-Target Bacteria
Pseudomonas aeruginoza
ATCC 10145 / WDCM 00024

*Coldert and Quanti-Tray are wademacks of IDEXX Laboratories, Iac. or it
**Parameter does not fall under the IDEXX ISO/IEC 17025:2005 §

.
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This product was performance tested and has met al
This information is released by IDEXX Quality Assy
Name: Tom Bannen Sr. Quality Assurance Specialist

Signature: (O ‘b_l,\,./u~
Date: June 12,2015

*Coldert and Quanti-Tray are wademarks of IDEXX Laberatories, In
**Parameter does not fall under the IDEXX ISOTEC 17025:]
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QUALITY C
120mL Sterile

Product and Company Contact Information

Product Catalog Number:
Part Number:

Technical Support Inquiries:

1-207-556-4496
1-800-321-0207 (US/CAN)
00-800-4339-9111 (Europe)
Email: water@idexx.com

-

WVI20SBST-200
98-09221-00

QUALITY CONTROL CERTIFICATE

Quanti-Tray*/2000

Product and Company Contact Information
Product Catalog Number:  WQT-2K

Part Number:

Technical Support Inquiries:

1-207-556-4496
1-800-321-0207 (US/CAN)
00-800-4339-91 11 (Ewrope)
Email: water@idexx.com

Lot Number: ELOI4
Expiration date: 12 May 2018

Manufacturer:

IDEXX Laboratories, Inc.
One IDEXX Drive
Westbrook, ME 04092 USA
Fax: 1-207-556-4630

Physical P 2

Fill Line Accuracy Lot has been t
to within # 2,

Sterility Lot has been §

In accordance

assurance lev

No growth aft

Appearance Absence of i
Sodium Thiosulfate Content Lot 1s able to
Methods for

Fluorescence Test Result: Negat|

This product was performance tested and has n
This information is released by IDEXX Quality
Name: Lisa Johnson, Sr. Quality Assurance Speci

/ g
Signature: A0 \JsfuoeT)

SnCAGE_B, CO $OIT741, Efactios Dutec 4202013

wdexx.com/water

Physical Properties

Product Sterility: This lot was stenlized with Ethylene Oxide using a process cycle that has been validated in

d with the standards of ANSI/AAMIISO 11135 (2007), Method C (Overkill Method). Biological indicator
strips with a munimum population of | X 10# spores of Bacillus atrophaeus per strip were processed with the lot and
tested negative for growth,

No growth after 48 hours incubation at 35°C £ 0.5°C with sterile Tryptic Soy Broth.

Representative samples of this lot have been tested by IDEXX Lab

1. Volume of 96 wells: 98 £ 2.0 mL.

Average volume of overflow well: > 10.0 mL

Volume ratio large wells to small wells: between 11:1 and 13:1
Dye Test: sealed with 100 ml. dye and checked for absence of leaks

Seal Integrity: trays sealed with 100 mL. water, Colisure®, and anti-foam: wells with
without leaking

"~
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d 18 PSI of p

This product was performance tested and has met all quality control specifications required for release.
This information is released by IDEXX Quality Assurance:

Name: Lisa Johnson, Sr. Quality Assurance Specialist

/

Signature: Lioa Ushuoe™)
*Quant-Tray and Colisure ae trndesmarks e regi of IDEXX L 1. or 34 Mk in the Unnéd States andice othes countncs.
oun Moaday, Juse 01, 2015 lnr 4

for the following req and passed:
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Questions
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For more information on how IDEXX can streamline your testing contact:
Boyd Hawkins - Inside Sales Account Manager
1-800-321-0207 ext. 64637

Boyd-Hawkins@IDEXX.com



