Proficiency Testing

Drinking Water Microbiology
March 2021

Linnea Blom & Tommy Slapokas

Q) Livsmedelsverket NFA PI1

Swedish Food Agency Sinee 191



Edition
Version 1 (2021-06-08)

Editor in chief
Maria Sitell, Head of Biology department, Swedish Food Agency

Responsible for the scheme
Tommy Slapokas, Microbiologist, Biology department, Swedish Food Agency

Responsible for the report
Linnea Blom, Laboratory Engineer, Biology department, Swedish Food Agency

PT March 2021 is registered as no. 2021/00683 at the Swedish Food Agency, Uppsala



Proficiency testing

Drinking water Microbiology
March 2021

/ Parameters included \

Coliform bacteria and Escherichia coli with membrane filter method (MF)
Coliform bacteria and Escherichia coli, (rapid methods with MPN)
Suspected thermotolerant coliform bacteria with MF (not assessed)
Intestinal enterococci with MF/MPN

Pseudomonas aeruginosa with MF/MPN

Culturable microorganisms (total count) 3 days incubation at 22+2 °C

\Slow-growing bacteria 7 days incubation at 2242 °C /
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Abbreviations and explanations

Microbiological media

CCA

Chromocult Coliform Agar® (Merck; EN ISO 9308-1:2014)

Colilert Colilert® Quanti-Tray® (IDEXX Inc.; EN ISO 9308-2:2014)
Enterolert Enterolert® Quanti-Tray® (IDEXX Inc.)

LES
m-Ent
m-FC
PACN

m-Endo Agar LES (according to SS 028167)

m-Enterococcus Agar (Slanetz & Bartley; accord. to EN ISO 7899-2:2000)

m-FC Agar (according to SS 028167)

Pseudomonas Agar base/CN agar (with cetrimide and nalidixic acid;
according to EN ISO 16266:2008)

Pseudalert Pseudalert® Quanti-Tray® (IDEXX Inc.; ISO 16266-2:2018)

YEA Yeast extract Agar (according to EN ISO 6222:1999)

Other abbreviations

MF Membrane filter (method)

MPN "Most Probable Number" (quantification based on statistical distributions)
ISO "International Organization for Standardization" and their standards

EN European standard from "Comité Européen de Normalisation" (CEN)

NMKL "Nordisk Metodikkomité for naeringsmidler" and their standards

DS, NS, SFS, SS National standards from Denmark, Norway, Finland and Sweden

Legend to method comparison tables

N

n
Mv
Med
(GAY

i|:|\/A’TJ

01
278

total number of laboratories that reported methods and numerical results
number of results except false results and outliers

mean value (with outliers and false results excluded)

median value (with outliers and false results included)

coefficient of variation = relative standard deviation in percentage of the
mean, calculated from square root transformed results

number of false positive or false negative results
number of low outliers

number of high outliers

total number of results for the parameter

remarkably low result

remarkably high result or CV or many deviating results

Explanations to histograms with accepted and deviating results

WO

J34

result without remark
false negative result

outlier
average without deviating results
over a bar means that the result is beyond the x-axis limit
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General information on results evaluation

The proficiency testing program organised by the Swedish Food Agency is accredited
against EN ISO/IEC 17043. This standard prescribes that results should be grouped
based on the methods used. Therefore it is mandatory for participants to inform about
method data. This report presents, for each parameter, method data where differences
are present or could be expected.

The method information gathered is sometimes difficult to interpret. Sometimes there
is inconsistency between the standard referred to and the information regarding various
method details. Results from laboratories with ambiguous details are either excluded
or placed in the group "Other/Unknown" in the tables, together with results from
methods used only by individual laboratories. Thus, to get an as appropriate evaluation
as possible of the results, it is important that correct standards and method details are
reported.

Outliers and false results are not included in the calculation of mean value and measure
of dispersion for the various method groups. The numbers of low and high outliers, as
well as false results, are instead explicitly given in tables together with the group means
etc. The mean and measure of dispersion are not shown for groups with four or fewer
results, other than exceptionally when it is specifically mentioned. However, all results
are shown in the method histogram when possible.

The histograms and calculation of outliers are described on page 29 under "Processing
of numerical results" with further reference to the scheme protocol [1].

Results of the PT round

General outcome

Test items were dispatched to 75 laboratories, 35 in Sweden, 35 in other Nordic
countries (Faeroe Islands, Greenland and Aland included), two more from EU, and
two from the rest of Europe and one from outside Europe. Results were reported by 74
laboratories.

The percentages of false results and outliers are compiled in table 1.

Microorganisms and parameters of analyses are also compiled in table 1. For the MF
analyses the parameters suspected coliform and thermotolerant coliform bacteria could
be reported (shaded in tables 1 and 3). The results from suspected colonies are only
used for interpretations and discussions, not for assessment.

All reported results are compiled in annex A and results for each laboratory are also
shown on our website after logging in (https:// www?2.slv.se/absint/).

Standardized z-scores for all evaluated results are given in annex B and photographs
with examples of colony appearance on various media are presented in annex C.
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Table 1 Microorganisms in each sample and percentages of deviating results (F%: false positive
or false negative, X%: outliers), parameters with shaded rows are not assessed.

Sample A B C
Percentage of laboratories 5% 3% 0% 5% 4% 3%
with ‘ ‘ ‘
12%
= 0 deviating results 26% 27%
] 1 deviating result 66% 83% 66%
= 2 deviating results
| >2 deviating results
No. of evaluable results 481 469 481
No. of deviating results * 36 (7 %) 28 (6 %) 36 (7 %)
Microorganisms Klebsiella pneumoniae Citrobacter freundii Escherichia coli
|Acremonium strictum Klebsiella oxytoca Enterobacter cloacae
(Hanseniaspora uvarum Clostridium perfringens Clostridium bifermentans
Sphingomonas sp. Streptomyces sp. Sphingomonas sp.
Staphylococcus warneri Staphylococcus  saprophyticus |Cladosporium cladosporioides
Analysis Target org. F% | X% [Target org. F% |X% [Target org. F% | X%
Coliform bacteria (MF) 0 4 |C freundii 0 8 |E. coli 0 2
K. pneumoniae
K. oxytoca E. cloacae
Susp. thermotolerant ) - - - - — |E. coli - -
coliform bact. (MF) K. pneumoniae (E. cloacae}
E. coli (MF) - - - — |E. coli 6 8
Coliform bacteria Ie . 0 10 |C freundii 0 4 |E. coli 0 6
(rapid method) - preumoniae K. oxytoca E. cloacae
E. coli (rapid meth.) - 0 - - 2 — |E. coli 2 2
Presumptive C. - - . 8 . 11
perfringens (MF) C. perfringens C. bifermentans
C. perfringens (MF) - 8 - . 4 4 |[C 19 -
C. perfringens bifermentans)|
Actinomycetes (MF) 25 °C - 3 — |Streptomyces sp. 7 3 - 0 -
Moulds (MF) 25 °C U strictum 34 11 - 11 C. - 13 3
cladosporioides
Yeasts (MF) 25 °C |H. uvarum 8 - 3 - - 5 -
Culturable micro- 22 °C |K. pneumoniae 0 S. saprophyticus 1 3 |E. cloacae 1 1
organisms (total count), (S. warneri) (C. freundii) (E. coli)
3 days {Sphingo. sp.} (K. oxytoca) (Sphingo. sp.)
Slow-growing bacteria 22 °C |Sphingo. sp. 0 3 |S. saprophyticus 0 5 |E. cloacae 0 10
(total count), 7 days K. pneumoniae (C. freundii) (E. coli)
(S. warneri) (K. oxytoca) (Sphingo. sp.)

* In total 41 of 74 laboratories (55 %) reported at least one deviating result

— Organism missing or numerical result irrelevant

() The organism contributes with only very few colonies

[] The organism may be presumptively false positive on the primary growth medium
{ } The organism may give different results depending on method or definition used
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Coliform bacteria (MF)

The exact same number of laboratories used CCA and LES. One of the two laboratories
within the group Other/Unknown used trypton glucose yeast extract agar (TGE) and
incubated at room temperature for seven days. The other laboratory reported the use
of (m-)Lactose Glucuronide Agar (MLGA).

As often before, CCA gave lower average result than LES, at least in samples A and
C. The results for CCA are the same as those reported as obtained by the use of the
standard EN ISO 9308-1:2014 (with or without Amendment A1:2017).

In total five coliform bacteria, including E. coli, were present in the samples.

. A B C
Medium N
n Mv CV F <> nMvCV F <> n MvCV F <>
Total 52150 1117 14 0 2 0] 46 41 11 0 0O 4] 51 554 13 0 1 0
m-Endo Agar LES | 25|23 1185 13 0 2 0] 24 43 10 0 0 1] 24 587 13 0 1 0
Chromocult C Agar |25]25/1081 15 0 0 O] 20 40 11 0 O 3] 25 534 13 0 0 0
Other/Unknown 2] 2 - -0 00 2 - -0 00 2 - -0 00
A 10 Coliform bacteria 35/36/37 °C (MF) A 10 Coliform bacteria 35/36/37 °C (MF)
7 [0 Without remark [ m-Endo Agar LES
8 i 777777777 [l False negative |. el @  Chromocult Coliform Agar B
B Outlier []  Other/Unknown
2 2
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z z
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0 250 500 750 1000 1250 1500 1750 2000 2250 2500 0 250 500 750 1000 1250 1500 1750 2000 2250 2500
No. of colonies per 100 ml No. of colonies per 100 ml
B 10 Coliform bacteria 35/36/37 °C (MF) B 10 Coliform bacteria 35/36/37 °C (MF)
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¥
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2 2
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2 2
5 5 4
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z z
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Sample A

- Only the coliform bacteria Klebsiella pneumoniae was present. This strain appeared
with for coliform bacteria, typical colonies on MF media at 35/36/37 °C, i.e. with
metallic sheen on LES and pink on CCA.

- The distribution of the results was fairly good with a small dispersion (CV). Two
low outliers were present. One of these is from a laboratory that has probably mixed
up their samples, given that they reported a low outlier in sample A and a high
outlier in sample B. The other laboratory with a low outlier reported a low outlier
in sample C as well.

- The average result for coliform bacteria was somewhat higher with rapid methods
(Colilert®; page 10) than for the MF-methods, 1341 versus 1117 cfu /100 ml,
indicating that the strain of K. pneumoniae was not detected to the full extent by the
MF-methods.

Sample B

- Two strains of coliform bacteria, C. freundii and K. oxytoca, were present in the
sample. These strains appeared with typical colonies at 35/36/37 °C, i.e. with
metallic sheen on LES and pink on CCA. There were also some other small pink
colonies present on CCA, making them a bit more difficult to identify and count the
coliform bacteria.

- Despite the background flora, the distribution of the accepted results was good and
the dispersion was small. Four high outliers were present, of which one result could
be due to the background flora being included.

Sample C

- Two strains of coliform bacteria were included, of which one was E. coli and the
other Enterobacter cloacae. Both show typical appearance on MF media at
35/36/37 °C, metallic sheen on LES and blue and pink, respectively, on CCA.

- The distribution of the results was good with a small dispersion. One low outlier
was present.

- As in sample A, there was a tendency for somewhat higher average results with
rapid methods (Colilert®; page 10); 652 versus 554 cfu / 100 ml compared to the
MF-methods.

Suspected thermotolerant coliform bacteria (MF)

No evaluation in relation to performance is done for what is called suspected (not
confirmed) colonies of a parameter. Therefore, no identification of outliers is done.
The medians are then more robust than the means and are given in the table and in the
histograms. Thus, the parameter is not included in the performance assessment.

The primary growth media used at 44 or 44.5 °C to identify suspected thermotolerant
coliform bacteria is m-FC. Two laboratories in the group Other/Unknown have stated
methods where the primary media are incubated at 35/36/37 °C, and where 44 °C is
used only for confirmation. This is not the intention of the parameter suspected
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thermotolerant coliform bacteria according to the definition in the instruction and on
the website for the program. Instead, it is the typical colonies appearing on the
membrane filter at 44/44.5 °C that should be reported. Some laboratories have reported
incubation at 44 / 44.5 ° C, but it is doubtful whether this is accurate.

A B C
Standard, Method | N = =0/ =~V = <[ nMed OV F < 5| n Med CV F < >
Total 2%6]26 1053 - - - |26 0 - - - |2 45 - - _ _
SS 028167 3] 8 1108 - — - | 8 0 - - - | 8 41 - - — -
SFS 4088 717 900 - - - |7 o - -- |7 4 - - __
NS 4792 s| 5 990 — —— | 5 0o — - - |5 34 - - __
Other/Unknown 6l 61iso - — - | smmm - - — | el@e9 - - _ _

Med = Median; used here instead of mean value because it describes "suspected" colonies

A 1Souspected thermotolerant coliform bacteria 44/44.5 °C (MF) A 1Souspected thermotolerant coliform bacteria 44/44.5 °C (MF)

1053 (Median) [0 Sso028167
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B NS 4792
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7] 7]
g g
° 4 s 4
(=] (=]
4 4

2 2

0 T T T UM T T T T 0

0 250 500 750 1000 1250 1500 1750 2000 2250 2500 0 250 500 750 1000 1250 1500 1750 2000 2250 2500
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Sample A

- K. pneumoniae was the only coliform bacterium in the sample. It appears as a
typical suspected thermotolerant coliform bacterium with blue colonies on m-FC
agar at 44/44.5 °C.

Sample B
- There were no thermotolerant coliform bacteria in the sample.

- Five laboratories reported results that were not zero cfu per 100 ml.

Sample C

- Two coliform bacteria were included in the sample, of which the E. coli strain
appears as a typical suspected thermotolerant coliform bacterium; that is with blue
colonies on m-FC at 44/44.5 °C. The strain of E. cloacae can also sometimes grow

8 PT Microbiology — Drinking water, March 2021



as a (suspected) thermotolerant coliform bacterium with small blue colonies on
m-FC, especially when the temperature does not fully reach 44 °C.

Escherichia coli (MF)

Confirmation is required to identify and quantify E. coli when colonies are isolated
from the primary cultivation media LES or m-FC. Depending on the method, tests for
indole production and/or f-glucuronidase activity from oxidase-negative presumptive
strains are usually performed. A violet to blue colony on CCA indicates positive /-
glucuronidase activity and is considered as a confirmed E. coli.

The primary growth media are CCA and LES that are incubated at 35/36/37 °C and
m-FC that is incubated at 44/44.5 °C. In addition to incubation temperature, the results
are also grouped by standard. For ISO 9308-1:2014 the incubation is at 35/36/37 °C
on CCA. For the standards from the Nordic countries (SS, SFS and NS) the majority
of the results are from 35/36/37 °C on LES but some are also from 44/44.5 °C on
m-FC.

Only sample C contained E. coli and when comparing differences among the methods,
the Finnish standard gave higher average result than those based on other standards
and LES had higher recovery than CCA.

All results
A B C
.. 4

Origin &Standard | N 1=~y v 5 — S| 3 Mv vV F < 5| n Mv CV F < >
Total 53152 0 -1 — |48 0 - 3 — -] 46 50 20 3 0 4
Colony origin

36+2°C 41141 0 - 0 - -} 37 0 - 2 — —| 37 48 21 2 0 2
44/44.5 °C 515 0 -0 -- 5 0 -0-- 3 - - 0 2
36+2&44/445°C| 71 6 0 -1 - -] 6 0 - 1 - -] 6 59 16 1 0 O
Standard

ISO 9308-1:2014 29129 0 -0 - —-]25 0 - 2 — -] 28 45 14 0 0 1
SS 028167 999 0 -0 - -1 9 0 - 0 - -] 8 49 11 1 0 O
SFS 3016 (4088) 2112 06 -0 - 11 0 - 1 -~ 8 73 27 2 0 2
”ISO 9308-1:1990” 21 - -1 -- 2 - —0-—- 1 - —001
Other/Unknown 111 - -0 - - 1 - - 0 - - 1 - —-— 000

Results from the analysis of "coliform bacteria” MF at 35/36/37 °C

. A B C
Medium NI oMy oV F<>] nMv OV F<> nMy CV F < >
Total 43143 0 — 0 — —| 38 0 - 3 — —]38 49 21 20 3
m-Endo Agar LES 1616 0 - 0 — —| 15 0 - 1 — —-]12762 25 2 0 2
Chromocult C Agar | 2626 0 - 0 — -] 22 0 - 2 — —| 25 44 15 0 0 1
Other/Unknown Ml]11P - -0--1 1 - —-—0--1 1 - —-—000

# Compare the table above — the total number of results for 35/36/37 °C may differ somewhat due to different
method information for coliform bacteria and E. coli.
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C Escherichia coli (MF) C Escherichia coli (MF)

ISO 9308-1:2014
SS 028167

SFS 3016

NS 4792
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrr B "1SO 9308-1:1990" |- -
[1  Annat/Okéant

S
i «
WECE

No. of results
No. of results

T " T T T T T T T N 1 T T T T T T
0 50 100 150 200 250 300 350 400 450 500 100 150 200 250 300 350 400 450 500
No. of colonies per 100 ml No. of colonies per 100 ml

Sample A

- A strain of the thermotolerant coliform bacterium, K. pneumoniae, was present. Its
colonies have a characteristic metallic sheen on LES and are blue on m-FC. Both
media are based on lactose fermentation. The colonies are typical pink on the
chromogenic enzyme-based medium CCA. However, the strain of K. pneumoniae
is indole-negative and has no f-glucuronidase activity, and therefore cannot be
mistaken for E. coli after confirmation from LES and m-FC.

- One false positive result was reported.

Sample B

- No E. coli was included but two other coliform bacteria, of which one was a strain
of K. oxytoca. That strain is able to grow in broth at 44 °C and is producing indole.
It is possible to get a false positive result when colonies are selected from plates
incubated at 35/36/37 °C and the indole test alone is used as criterion for E. coli.

- Three false positive results were reported.

Sample C

- One characteristic E. coli strain was included together with another coliform
bacterium, E. cloacae. The E. coli strain is positive for f-glucuronidase activity,
indole production and gas production. It forms typical colonies on the primary
growth media, metallic sheen on LES and blue on m-FC and CCA. E. cloacae is
indole-negative and has no f-glucuronidase activity, meaning it cannot be mistaken
for E. coli after confirmation.

- The distribution of the results was fairly good with a small to medium dispersion.
Three false negative results and four high outliers were present.

Coliform bacteria & E. coli (rapid methods, MPN)

The rapid method used for both these parameters was exclusively Colilert® Quanti-
Tray® from the manufacturer IDEXX Inc. with incubation at 35, 36 or 37 °C. Of the
48 laboratories that reported Colilert some used trays with 51 wells, while others used
trays with 97 wells. The laboratories often analysed both diluted and undiluted
samples. Yellow wells (ONPG positive; S-galactosidase activity shown) will be
interpreted as coliform bacteria and yellow wells also exhibiting fluorescence (MUG
positive; f-glucuronidase activity shown) will be interpreted as E. coli.
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When comparing results from different temperatures and maximum incubation time
the differences are small and inconsistent. No differences based on these criteria are

therefore given.

In this PT round there were more deviant results from laboratories using 51 wells
compared to 97 wells. There is also a tendency for somewhat lower average results for
coliform bacteria when using 51 wells, at least in sample A. However, the number of
results from 51 wells is relatively low, which makes the comparison uncertain.

There is no indication of interpretation difficulties in any sample.

Coliform bacteria, Rapid method with MPN

Principle N A B C

n MvCV F < > nMv CV F <> n Mv CV F < >
Total, Rapid meth. | 48] 43 1341 8 0 5 0]45 40 11 0 0 2]45 652 10 0 2 1
Colilert-18, 51 wells| 10| 61250 9 0.4 0] 7 37 16 0 0 2] 7 604 12 0 2 1
Colilert-18,97 wells| 38137 1356 8 0 1 0]38 40 11 0 0 OJ38 661 10 0 0 O
Wrong method” 1] 1 - —0001 - —-—000]1 - —000
E. coli, Rapid method with MPN
Principle N A B e

nMvCV F <> nMv CV F <> n Mv CV F < >
Total, Rapid meth. | 48]48 0 - 0 — -] 46 0 -1 — —]46 55 12 1 0 1
Colilert-18, 51 wells | 1010 0 - 0 - - 8 0 -1 — -] 8 52 18 1 0 1
Colilert-18,97 wells | 3838 0 - 0 — -1 38 0 -0 - -] 38 55 10 0 0 0
Wrong method” i - -0--] 1 - —0--]1 - —-—000

# No rapid kit method but a multiple tube method based on lactose fermentation,

A Coliform bacteria (rapid method, MPN)
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C 10 Coliform bacteria (rapid method, MPN) C 10 Coliform bacteria (rapid method, MPN)
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Sample A
- The strain of K. pneumoniae is the only coliform bacterium capable of growing in
the medium. It has the enzyme f-galactosidase and is detected as a coliform
bacterium by methods based on this enzyme (ONPG positive) e.g. Colilert®-18/24
Quanti-Tray® where ONPG is a substrate.
- The strain of K. pneumoniae lacks the enzyme f-glucuronidase and is therefore not
detected as E. coli.
- The distribution of the coliform results was good with very small dispersion. Five
low outliers were present, of which four used 51 wells.
- The distribution of the results for coliform bacteria is not as dispersed as for the
MF-method (lesser CV) and the average is about 20 % higher (compare p. 6).
Sample B
- Two different coliform bacteria, C. freundii and K. oxytoca, were included, but no
E. coli.
- The distribution of the results was good and the dispersion was small. Two high
outliers were reported for coliform bacteria. A false positive result was present for
E. coli; this result is from a laboratory that likely mixed up their samples and
thereby also reported a false negative in sample C.
Sample C

The strains of E. coli and E. cloacae grow in the medium and possess the enzyme

[-galactosidase; they are therefore detected as coliform bacteria. The E. coli strain

also has the enzyme f-glucuronidase and it is hence detected as E. coli as well.

The average result for coliform bacteria with rapid methods was about 15 % higher
than the average result for MF methods (compare p. 6).
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- Two low and one high outlier were reported for coliform bacteria. One false
negative result and one high outlier were reported for E. coli.

Presumptive and confirmed Clostridium perfringens (MF)

The parameter to be analysed for Clostridium perfringens is the sum of spores and
vegetative cells of C. perfringens. In Sweden presumptive C. perfringens are accepted,
which is why that parameter is presented separately.

In an annex [6] to the European Drinking Water Directive from 1998 [4] it is stated
that the standard EN ISO 14189:2016 with its national editions must be used after
October 2017. The identical version ISO 14189 from 2013 can alternatively be used.
Isolated colonies of presumptive C. perfringens on TSC agar are tested for acid
phosphatase activity as confirmation for C. perfringens.

Before 2017 there was no international standard stated as reference method in the EU
Directive [4]. A specific method was instead explicitly included into an annex of the
directive, the use of m-CP Agar incubated at 44 °C. The method includes a
confirmation step with ammonia vapour, where a red coloration of colonies indicates
C. perfringens. A draft standard was soon accepted as an alternative, ISO/CD 6461-
2:2002-12-20 based on TSC, until a finished standard was available.

The majority of participants in this PT, 37 of 46 laboratories, used the standard (EN)
ISO 14189. C. perfringens was only present in sample B and no particular difference
can there be seen between the standards. C. bifermentans was present as presumptive
C. perfringens in sample C.

Presumptive Clostridium perfringens MF

) A B C
Standard/Method |\ N" I v ey 5 — S| My CV F < 5| n My CV F < >
Total 46| 36 0 — 2 — —134 45 13 0 2 1134 69 31 4 0 0O
(EN) ISO 14189 371 30 0 -1 - —]128 47 13 0 2 028 71 31 3 0 O
ISO/CD 6461-2:2002 71 6 0 -0 - - 6 39 11 0 0 0O 6 63 30 0 0 O
m-CP agar, EU-direct. 1| 0 - - ---10 - -==--10 - - - - -
Other/Unknown 1] O - -1- -1 0 - —-001L 0 - —1 00
Clostridium perfringens MF

) A B C
Standard/Method | N" I oy - S| o My OV F < 5| a My OV F < =
Total 46| 24 0 - 2 — —123 44 181 0 1]25 0 - 5 — —
(EN) ISO 14189 371 19 0 -1 - —-|18 44 19 1 0 0J20 0 - 3 — —
ISO/CD 6461-2:2002 71 4 0 - 0 — —| 4 38 - 0 0 0] 3" 0 -2 - -
m-CP agar, EU-direct..| 1] 1* o -0--]1 60 -00O0O 1" 0 -0- -
Other/Unknown 1| 0 - -1--1 0 - —-—-0O01] 1" 0 -0 - -

# The sum of laboratories that have reported results for presumptive C. perfringens, and/or C. perfringens

* Mean value is given for comparison despite few results
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Sample A

- No presumptive C. perfringens was included. Despite this, two false positive results
were present for both presumptive and confirmed C. perfringens.

Sample B

- A strain of C. perfringens was included. The colour of the colonies on TSC can
vary from pale grey-brown to completely black, depending on the condition and
reduction potential of the medium.

- Two low and one high outlier were present in the presumptive test and one high
outlier and a false negative result were present for C. perfringens.

- The distributions of the results were fairly good and dispersions small for both
presumptive and confirmed C. perfringens.

Sample C

- A strain of C. bifermentans was included. The strain grows on TSC with small,
black to almost transparent presumptive colonies. Confirmation shows that the
colonies are not C. perfringens.

14 PT Microbiology — Drinking water, March 2021



- The dispersion (CV) was large. Four false negative results were present for
presumptive C. perfringens.

- Five false positive results were present in the analyses of C. perfringens. Either no
confirmation was made or the confirmation was misinterpreted.

Moulds and yeasts (MF)

Of the 38 laboratories that analysed moulds and yeasts, 27 reported that they followed
the Swedish standard SS 028192. This standard is also partly used in Finland under
their own national designation SFS 5507. Sometimes it is modified regarding media
composition, for example dichloran (DRBC) may be used.

Various names are reported for the media linked to the use of SS 028192 and SFS
5507. These are: Cooke Rose Bengal Agar base, Rose Bengal Agar base, Rose Bengal
Agar, Rose Bengal Chloramphenicol Agar and Dichloran Rose Bengal Chlor-
amphenicol Agar (DRBC). According to the original standard, dichloran should not
be included in the medium (and thus DRBC should not be used) but instead Rose
Bengal and the two stronger inhibitory substances chlortetracycline and chlor-
amphenicol.

Here, the medium stated by the laboratories is shown, and a separation is made for
those that used any form of "Rose Bengal Agar" (RBC), DRBC, ME and OGYE. Five
laboratories from various countries stating DRBC in conjunction with SS 028192, SFS
5507 or "Standard methods" [5], which comprise the group DRBC