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PREGAO ELETRONICO N¢ 3008.01/2021

{DEXX BRASIL LABORATORIOS LTDA., pessoa juridica de direito privado, estabelecida em Cotia, SR,
Rua Santa Clara, 236 — Parque industrial San Jose, inscrita no CNPJ/MF sob n® 00.377.455/0001-20,
. neste ato representada nos termos de sua procuragdo, vem, pela presentg, interpor, RECURSO
ADMINISTRATIVO em face da r. decisdo que declarou vencedor o produto ofertado pela empresa
QUIMAFLEX para SUBSTRATO CROMOGENICO PARA ANALISE DE QUALIDADE DE AGUA objeto do
LOTE 10 deste certame, ante 0 ndo atendimento das exigéncias técnicas do produto estabelecidas
expressamente no edital, notadamente pela falta de comprovagdo de aprovagao do produto peio
EPA e inclusdo no STANDARD METHODS, como exigido expressamente no edital, conforme a seguir

demonstrado:

i - DA AUSENCIA DE COMPROVACAQ DA APROVACAO DO PRODUTO OFERTADO PELO EPA

Conforme disposto EXPRESSAMENTE na especificagdo técnica do produto objeto do LOTE 10 do

Edital em referéncia, foi expressamente exigido que © substrato cromogénico pretendido esteja

pela “United States Environmental Protection Agency”, tambeém

aprovado pelo EPA, ou seja,
conhecida como “JSEPA” e, ainda, que esteja incluido no STANDARD METHODS.

a descrigdo técnica do produto em tela, disposta no

. Eis o que se vé, com clareza, na transcrigdo d

ANEXO i do edital:

| LOTE #10
SR s : —
iTEM ; DESCRIGAC
1 1 G357 SUBSTRATO CROMOGENICO DEFNID 5 ONPG-MUG,
! | COM RESULTADOS CONFIRMATIVOS PARA SRESENGA DE
] [e.r.;wz,amf-s TOTAIS & E. COil EM 74 HORAS PELO ,
1 | DESENVOLY MENTO DE COLORAGAC  AMARELA £l f
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Rub¥ica
Ora, a luz do expresso texto da descricdo técnica do produto pretendido, é certo que a ofertante

esta obrigada a provar documentalmente a aprovagdo de seu produto pela EPA, bem como sua
inclusdo no STANDARD METHODS, o que ndo foi feito, de maneira nenhuma.

Isso porque o produto ofertado pela empresa QUIMAFLEX ndo_possui_nem provou possuir
aprovaciio na EPA ou em gualquer 6rgdo creditado por tal agéncia, o que impede a sua aceitagao.
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Com efeito, registre-se que, além do préprio edital, o Artigo 22 da Portaria n. 2914/2011,
consolidado na Se¢do V da Portaria de Consolidag3o n. 5, de 28/09/2017, do Ministério da Saude,
que trata dos métodos destinados ao controle da qualidade da dgua para consumo humano e seu
padrio de potabilidade, também estabelece que tais metodologias também devem,
obrigatoriamente, atender a um dos padrdes normativos internacionais arrolados naquele
dispositivo legal. “Verbis”:

Art. 222, As metodologias analiticas para determinagdo dos parametros
previstos nesta Portaria devem atender as normas nacionais ou
internacionais mais recentes, tais como:

| - Standard Methods for the Examination of Water and Wastewater de
autoria das instituicdes American Public Health Association (APHA),
American Water Works Association (AWWA) e Water Environment
Federation (WEF);

11 - United States Environmental Protection Agency (USEPA);

Il - normas publicadas pela International Standartization Organization (1SO); -
e

IV - metodologias propostas pela Organizacdo Mundial da Saude (OMS).

Assim, os substratos para andlise de qualidade de dagua objeto do LOTE 10 deste edital devem,
obrigatoriamente, estar em conformidade com as disposigdes da Portaria n. 2.914, de 12/12/1011,
consolidada na Seg¢do V da Portaria de Consolidagdo n. 5, de 28/09/2017do Ministério da Salde,
supra referida.

E o fato é que o produto ofertado pela QUIMAFLEX ndo possui nenhum certificado de aprovacdo
por nenhum dos organismos referidos na norma supra mencionada.

Perceba-se que em nenhum momento a recorrida QUIMAFLEX apresentou qualquer tipo de
comprovacao oficial de seu produto por qualquer um dos organismos referidos no Artigo 22 supra
citado.

Nem se diga que o simples fato de o produto ofertado pela QUIMAFLEX usar o meio ONPG-MUG ja |
implicaria sua aprovacdo pela EPA, como exigido pelo edital, pois o mero fato de o produto utilizar a
metodologia ONPG-MUG nédo significa, obviamente, que todos os produtos que usam esse meio ( |
estejam aprovados pela EPA., / Q/




expressamente ali disposto.

Ora, se bastasse que o produto utilize o meio ONPG -MUG para ser automaticamente aceito,
teriamos o risco de haver no mercado produtos com ma qualidade e ineficazes, cuja mera utilizagdo
dessa metodologia os faria aceitaveis, o que ndo é verdade e nem pode ser!

O mero emprego da metodologia ONPG-MUG, sem que tenha sido examinada pela EPA (USEPA), ou
pelo “Standard Methods for Examination of Water and Waste Water” ou gualquer dos organismos
citados o Artigo 22 da Portaria n. 2914/2011, consolidado na Segdo V da Portaria de Consolidagdo n.
5, de 28/09/2017, do Ministério da Saude n3o serve para atendimento da exigéncia de referido
dispositivo legal, sob pena de se expor a populacdo e os rgaos publicos adquirentes a produtos de
mé qualidade, nfo referendados pelos organismos internacionais de creditagdo necessarios para
tanto.

Saliente-se, outrossim, que a apresentagdo de Laudos locais Privados, encomendados pela prépria
empresa licitante, ndo podem servir para qualquer prova de atendimento ao disposto no Artigo 22
da Portaria n. 2914/2011, consolidado na Segdo V da Portaria de Consolidagdo n. 5, de 28/09/2017,
do Ministério da Saude, pois além de ndo serem oriundos dos organismos ali referidos, tais LAUDOS
PRIVADOS NAO OSTENTAM A NECESSSARIA IMPARCIALIDADE A PARTIR DO MOMENTO EM QUE SAO
ENCOMENDADOS PELO PROPRIO INTERESSADO.

As creditacBes exigidas na norma, sdo creditacdes oficiais, com metodologias aprovadas, e isso ndo

se vé para o produto da recorrida.

Lembre-se que o produto objeto desta licitac@o se destina a garantir a qualidade da agua consumida
pela populagdo e, por isso, ndo pode pairar nenhum tipo de divida quanto a efetiva qualidade do
produto adquirido, razdo pela qual a creditagdo pelos organismos internacionais referidos pela
norma retro citada € imprescindivel.

A Fim de que ndo restem duvidas quanto a auséncia de aprovacdo do produto da recorrida pela
USEPA (EPA), cite-se o quanto disposto no site oficial da renomada publicacdo “Standard Methods
for Examination of  Water and Waste Water” localizado no endereco

Refendo site & dotado de uma pagina onde ha respcsta a perguntas frequentes (FAQ), e nesta
- encontra-se a resposta a
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Eis o que se depreende da reproducdo de referido site abaixo disposta:

About Standard Methods: Technical FAGs

Frequently Asked Questions
What is the difference between parts, sections, and methods in Standard Methods?
How do | know if a method is New, Revised, or USEPA-approved?

All methods and sections are marked with icons, indicating which methods are New, Revised, or USEPA-approved.

Who should | contact if | would like to propose a new method for Standard Methods?

Portanto, o que se depreende da resposta acima transcrita é que os métodos analisados e
aprovados por aquela publicacdo (“STANDARD METHODS for Examination of Water and Waste
Water”) estdo marcadas por icones em tal documento, indicando se sdo novos, revisados ou
aprovados pela USEPA (Agéncia Norte Americana de Protecdo ao Meio Ambiente).

Desta forma, os produtos aprovados pela USEPA sdo apenas aqueles expressamente referidos no
“standard Methods for Examination of Water and Waste Water”!

CONTUDO, O PRODUTO DA QUIMAFLEX NAO E REFERIDO NO STANDARD METHODS, EM
MOMENTO NENHUM, EM MAIS UMA DEMONSTRACAO DE QUE NAO POSSUI APROVACAO NA EPA
(USEPA)

DA NAQ INCLUSAO DO PRODUTO DA QUIMAFLEX NO STANDARD METHODS

Junta-se com a presente a copia da 232 edicdo (edicdo mais recente) do “Standard Methods for
Examination of Water and Waste Water”, na parte que se refere a Substratos Cromogénicos como
aqueles objeto deste pregdo. Note-se que ali nio ha nenhuma mengdo ao produto ofertado pela
empresa ora recorrida (QUIMAFLEX), de forma que, portanto, jamais se pode afirmar que tal
produto foi aprovado ou estaria de acordo com a publicagdo em referéncia, como exigido
expressamente pelo edital.

A simples leitura do proprio STANDARD METHODS j& permite perceber que o produto da
QUIMAFLEX ndo estd incluido naquela publicagdo (como expressamente exigido pelo edital),
diferentemente do que ocorre com o produto a empresa ora recorrente — COLILERT -, que é
expressamente ali mencionado.

Mais uma vez, nem se diga que o simples fato de o produto ofertado pela empresa recorrida usar o
meio ONPG-MUG ja implicaria sua aprovagdo pelo “Standard Methods for Examination of Water and
Waste Water”, pois, em primeiro lugar, a mera referéncia a metodologia ONPG-MUG na publicagdo
em tela ndo significa, obviamente, que todos os produtos que usam esse meio estejam aprovados
e/ou incluidos em tal publicagdo. '

Se assim o fosse, teriamos o risco de haver no mercado produtos com ma qualidade do emprego da
metodologia ONPG-MUG, sem que tenha sido examinada pelo “Standard Methods for Examination
of Water and Waste Water” e, por isso, a necessidade de exame e aprovagdo do proprio produto e
ndo apenas de sua metodologia.

Alids, é por isso mesmo que o edital exige ~ literalmente — estar o produto INCLUIDO NO STANDARD
METHODS. Assim, a falta de indicagdo, ou seja, de
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inclusdo do produto ofertado pela empresa QUIMAFLEX na publicacdo em tela impede a s
aceitagdo.

Nio bastasse, a fim de demonstrar e comprovar documentalmente a falta de aprovagdo/inclusdo do

produto da QUIMAFLEX no STANDARD METHODS, junta-se com a presente copia de mensagem
recebida pela IDEXX do Professor TERRY E. BAXTER, PhD, PE, membro da Comissdo Editorial do

STANDARD METHODS anformando expressamente, mediante consuita a ete formulada, que 0S Page | 5

| & ot Srma Rt s neluicdos > S 92238 ~

Referida mensagem, devidamente traduzida por tradutor juramentado segue anexa, em
comprovagao ao aqui alegado e demonstrado.

A fim de afastar qualquer divida acerca do alcance das especificagdes do STANDARD METHODS para

o produto em questdo, cita-se, ainda, importante decisdo do renomado INSTITUTO ADOLFO LUTZ,

referéncia no ESTADO DE SAO PAULO, acolhendo o aduzido e esclarecido pela ora recorrente quanto }
as especificacbes do STANDARD METHODS, conforme cépia da decisdo anexa, cujo excerto &

transcrito a seguir:

Lxorconde o diets do conlrernazsss @ empressd vencedary
IZTXX BRASIL LABORATORICS LTDA anaxou materal
escrite que sustenta & sua nhabil agso, avexados acs aLtos as

s 288 o 277,

Chants da exposto @ edguipa "€000a Ge ARG H CONSIA™OL Gua A
2% agigdo do Standart Methocs of Fxaminabon ol Waterand
Waslviwaler. mrenasnadya pela recorrente, esta desaluahzada
© nac consla (A edighn vigorte a 253°.50 contato, por o=mal
com o gareate de rfarmagoes tacn cas do Standant Methoos
Nat=an =c=an ¢ co™ 13 aviara ga segdo 9223 Jennder Best
para esclarsuimentos, anexados a6 fls 278 g 280 dos autus
fea clato que nan atende acs detalhas descrilos ra eagac
Q223 ;cr Anressnlarer paguenas odangas de
leripoiemperalura de incobayg e, Por eslas razdes se
mariove a dosclass ficacau da recorrents,

tima vez concluida a Ir tacAn, ‘ando sige ancaminhada a
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NClEs pUr parie te ampresa vencedora do certame. vm
compr-menio 39 :s00810 pa-alires ‘e do 5.%. do tem 5 —Da
S«283n Pablca e dn Julgarenta dn Fd *al ertendo adn havar
Gb ce a4 nomulogacac do cerlames Apos A devida "ese v d=
TRCW S0S GIgRImenr .atias

Isle posio, ancaminnewse a0 Nuclas ce Campras o

SuDr Merias BAra contiasmer'n @ Jamais prav.cérCias que 5é
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Destarte, com amparo na farta documen o juntada com o presente recurso, esta plenamen
demonstrado que 0 produto da QUIMAFLEX ndo esta INCLUIDO no STANDARD METHODS da 232
edicdo e, portanto, estd impedi er hido nest me.

Por fim, lembre-se que o STANDARD METHODS é publicacdo de referéncia mundial quanto aos
padrBes de qualidade de testes laboratoriais para andlise de dgua e, portanto, trata-se de critério
técnico plenamente sustentavel para definicdo da qualidade do produto pretendido pelo ente
licitante, devendo ser estritamente observada, a fim de garantir o efetivo atendimento da compra
licitada.

Neste sentido, n3c pode a comissdo de licitacdo se afastar ou deixar de exigir o guanto
expressamente previsto no edital, sob pena de violacdo ao principio da vinculacdo ao edital, que

determina, em sintese, que todos os atos que regem o certame publico ligam-se e devem
obediéncia ao edital.

O art. 41 da Lei n? 8.666/93 é muito incisivo & inquisitivo a esse respeito. “Verbis”:

Assim, como a descricdo técnica do produto objeto do LOTE 10 do edital exigiu a inclusdo do
produte no STANDARD METHODS, e aqui foi documentalmente demonstrado que o produto da
QUIMAFLEX nio esta incluido em referida publicacdo, tal produto ndo pode ser admitido.

DO PEDIDO

Ante o exposto, devido & demonstrada falta de aprovacdo do produto ofertado pela QUIMAFLEX
pela EPA (ou USEPA) e, também, pela comprovada ndo inclusdo de referido produto no STANDARD
METHODS, como expressamente exigido pelo edital, este recurso deve ser PROVIDO para o fim de
declarar inabilitada a oferta apresentada por referida empresa, revendo-se o resultado do processo
licitatario e proclamando-se o resultado nos termos do que determina a legislagdo em vigor.

Termos em que,

Pede deferimento.
Sdo Paulo, 22 de setembro de 2021.

csef’ T §
IDEXX BRASIL LABO S LTDA.
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EU, ABAIXO ASSINADO, TRADUTOR PUBLICO JURAMENTADO E INTERPRETE
COMERCIAL, NOMEADO PELO EXMO.SR. PRESIDENTE DA JUNTA COMERCIAL
00 ESTADO DO RIO DE JANEIRO (JUCERJA), NOS IDIOMAS INGLES, FRANCES
E ESPANHOL, COM MATRICULA NUMERO 243, CERTIFICO E DOU FE PUBLICA
QUE NESTA DATA ME FOI APRESENTADO UM {01) DOCUMENTO ORIGINAL
LAVRADO EM LINGUA INGLESA, E QUE AGORA TRADUZO PARA O IDIOMA
PORTUGUES, NO MELHOR DE MEU CONMECIMENTO, DE BOA FE E PRATICA
DE MEU OFICIO, DE ACORDO COM U VERNACULO, A SEGUIR ABAIXO:

9223 TESTE DE COLIFORMES DO SUBSTRATQ DE ENZIMAS* ——————---

*Aprovado pelo Standard Methods Committee, 2016, ———-—-———--
Grupe de Trabalho Conjunto: Jennifer Best (presidente),
Bennie L. Cockerel, Jr., Gil Dichter, Nancy H. Hall,
William W. Northeimer, Viola Reynolds e Helena Solo-

Gabriele, ——mwms o

Os testes de substrato de enzimas utilizam substratos
cromogénicos e fluorogénicos hidrolisaveis para detectar
simultaneamente enzimas produzidas por coliformes totais e
Escherichia coli (E. coli). Neste método, as bactérias de
coliformes totais produzem a enzima B-D-galactosidase, que
adere ao substrato cromogénico no meio para liberar

cromogénio. A maioria das cepas de E, coli produz a enzima

B-glucuronidase, que adere a um substrato fluorogénico no
meio para liberar fluorogénio. A liberac¢do de cromogédnio

indica que bactérias de coliformes estdc presentes, e a

A o

¢ liberacédo de fluorogénio indica que bactérias de E. coli

8SCA0 presentes. — = o m s e

Formatos de tubos miltiples, poces miltiplos, ou de

| Pavio Fernands de Lacerds
: Traduior Pitblico e intérprels comersin

L.

presenca-auséncia (amostra simples de 100 wl) estao

3

disponiveis para uso com esses testes de substrato de

B L e
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numbes of fluorascent colonies
+ number of blue, non-flucreseent colonies (if any}
volume of sample filtered (imL)

TCHM mL = X 100

¢. Caliform verffication: For drinking water, total coliform
colony verification is not required. For waters other than drink-
ing water, verify at a frequency established by the laboratory (see
Section 90208.10). Laboratories may incorporate more stringent
QC measures (e.g., verify at least one colony from each typical
or atypical colony type from a given membrane filter culture,
verity 109 of positive sunples) based on need and sample type
(see Section D020B.10). Adjust counts based on vérification
results, Verificauen tests are listed in 9222B.4g.

4. Calcuiation of Coliform Density

See 9222B.5.
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9223 ENZYME SUBSTRATE COLIFORM TEST*

8223 A. Introduction

Enzyme substrate tests use hydrolyzable chromogenic and
fluorogenic subsmraes o0 simultancously detect enzymes pro-
duged by total coliforms and Escherichia coli (E. colf). In this

‘.leehud. total coliform bacteria preduce the enzyme B-p-galac-

osidase, which cleaves the chromogenic substrate in the medium
to release chromogen. Most E. coii strains produce the enzyme
s-glucuronidase, which cleaves & fluorogenic substrate in the
medium to release fluorogen. The release of chromogen indicates
that coliform bacteria are present, and the release of fluorogen
indicates that £, coli are present,

Multiple-tube, mult-well, or presence-absence (single 100-mL
sarnple} formats are available for use with these enzyme sub-
strage (ests.

1. Principle

a. Total coliform bacteria: Colilent®, Coliler-18%, and
Colisure® media use the chromogenic substrates orthosnitrophe-
nyl-B-b-galactopyranoside (ONPG) and chlorophenol red-B-p-
galactopyrancside (CPRG), respectively, to detect the enzyme
f-0-galactosidese, which is produced by total eoliform bacteria,
The 8-b-galacrosidase cnzyme hydrolyzes the chromogenic sub-
strate that produces a color change, thereby indicating the pres-
ence of total coliforms without additional procedures.

Although non-coliform bacteria (e.g., Aeromenas, Fiavobac-
rerium, and Pseudomonas species) may produce small amounts
of the enzyme B-p-galactosidass, the growth of these organisms
15 suppressed s they generally will not produce a false-positive
result unless > 10* CFUMO0 mL are present,

b. Escherichia coli: The flucrogenic substrate 4-methyl-umbel-

teryl-B-p-glucuronide (MUG) is used 1o detect the enzyme B-p-
glucuronidase, which is produced by most strains of £ coli. The

* Approved by Stndard Methods Committee, 2016,
Joint Task Group: Jennifer Best (chair), Bennie L. Cockerel, Jr., Gil Dichuer,
Naney H. Hall, Willinm W. Northeimer, Viola Revnolds, Helena Solo-Gabriele.

B-v-glucuroniduse enzyme hydrolyzes the fluorogenic substrate that
produces blvish fluorescence when viewed under long-wavelength
(365-366 nm) ulraviolet (UV) light. Together, the color change
(due to B-p-galactosidase) and the fluorescence (due 1o B-p-glucu-
ronidase) indicate that a sample contains E. coli.

Large numbers of some bacteria or strains of bacteria (e.g.
some strains of Shigelle and Salmenella spp.) may cuuse a
sample to fluoresce but will not change its color because they
lack f-p-galactosidase. Such samples would be considerad neg-
ative for E. coli.

2. Applications

These enzyme substrate coliform tests are recommended for the
analysis of drinking water, source water, groundwater, and waste-
water samples. If a laboratory has not used this method before, it is
desirable to conduct parallel testing (including seasonal variations)
with the existing method (o assess site-specific effectiveness and 10
compare results. The results of many method-performance studies
are available in the literature and the rates of false-positive and
-negative results differ among various media. Users should care-
fully select the medium and procedure that best fits their necds. See
Section G020B.11 for guidance on validating new methods,

Water samples containing humic or other material may be
colored. If there is a natural background color, note what it is. If
the water is yellow enough to be misinterpreted as a weak
positive after incubation, use a medium that does not turn yellow
(e.g., Colisure). Some waters' high calcium-sale content can
cause precipitation, but this should not affect the reaction. In
samples with excessive chlorine, a blue flash may be seen while
adding Colilert or Colilert-18 media. If this accurs, consider
sample invalid and discontinue testing.

Do not use the enzyme substrate test to verify presumptive
coliform cultures or membrane-filter colonies, because the substrate
may be overloaded by the heavy inoculum of weak B-b-galactosi-
dase-producing noncoliforms, causing false-positive results.
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9223 B. Enzyme Substrate Test

1. Samples

Collect samples as directed in Section 9060A, using sample
containers specified in Section 9030B.19. When collecting chlo-
rinated water samples, use sodium thiosulfate as described in
Section 9060A.2. Follow the quality control (QC) guidelines for
sample bottles described in Section 9020B.5d. Adhere to sample
holding times and conditions as described in Section 9060B or
required by regulations. Take care to ensure that samples are
held at the appropriate temperature and analyzed as soon as
possible after sample collection because failure to do so could
compromise results. Ensure that samples meet laboratory~accep-
tance criteria upen receipt.

2. Quaiity Control

Method users must adhere to the quality assurance QANYQC
guidelines in Section 9020, including, but not limited to, analyt-
ical QC (Section 9020B.9), instrumentation/equipment (Sections
90208 .4 and 9030B). and supplies (Section 9020B.5). Refer to
Table 9020:1 for key QC procedures.

Before using each lot of new medium, verify its performance
via positive and negative control organisms. To conduet culture
controls. inoculate medium with three control bacterla: E. coli, a
total coliform strain other than E. coli (¢.g., Enterobacter cloa-
cae). and a noncoliform (see Table 9020:VI). An uninoculated
negative control should also be analvzed. In addition, test me-
dium and vessels (botles, multi-well trays, tubes) to confirm
sterility and lack of autofluorescence.

3. Substrate Media

Colilert. Colilert-18, and Colisure media are available com-
mercially® in premeasured packets for presence-absence testing
or in dispusable wbes for use in a multiple-tube format. The
Quanti-Tray® and Quanti-Tray/2000* are multi-well formats
that may be used with the premeasured packets to quantitate the
coliform bacteria present in a sample.

Store media according to directions and use before expiration
date. Avoid prolonged exposure of media to direct sunlight.
Discard media thar have changed color, appearance, and/or tex-
ture (media are hygroscopic and will elump and darken if ex-
posed to moisture).

4. Procedure

Begin analysis by mixing the sample properly to promote even
distribution of hacteria. For proper mixing to oceur, samples
should have = -in. headspace and be shaken vigorously for 7 5
(back and forth | ft approximately 25 times).

Failure 10 properly mix sample can lead 1o erroncous results,
as bucteria are known to clump together and are therefore not
homogencously distributed throughout sample. For instance,
most probable number (MPN) results are based on 2 Poisson

* Availudle from IDEXX Laberatories, Inc.,, Westbrook, ME.

(random) distribution of cells in the sample: failure 10 properly
mix sample before analysis will result in an MPN value thal
underestimates actual bacterial density. Removing a portion of
sample without proper mixing—such as when performing pres-
ence-absence analyses with a single boule (one bottle used to
both collect and analyze sample)—may result in false negmive
results if the target organisms were clumped together and re-
moved from the bottle without being homogenized.

If the bottle lacks enough headspace for adequate mixing, pour
sample into a larger sterile vessel so it can be mixed proparly.
Measure out desired sampls volume znd proceed with analysis.

For each medium or format used, tests should be placed in the
incubator within 30 min after medium is added (o sample. No
matter which format is used, all media must be incubated at
35 = 0.5°C. Colilert medium must be incubated for 224 b,
Colilert-18 medium must be incubated for =18 h, and Colisure
medium muost be incubated for =24 h.

The coliform tests described here have been developed to
obtain optimal bacterial growth at the indicated incubation tem-
peratures. Failure to maintain this emperature throughout incu-
bation could result in false negative results, especially with the
shorter incubation times for Colilert-18. To ensure that samples
are at proper temperature for the entire incubation period, labo-
ratories should pre-warm samples after adding medium but be-
fore placing them in the incubator,

To pre-warm a test sample, place itin a 35 = 0.5°C water bats
for 20 min or in a 44.5 = (.2°C waterbath for 7 to 10 min to
bring it to incubation temperature. The laboratory may need to
conduct load studies to determine how long samples need to be
incubated for effective pre-warming (depends on number of
samples being incubated). Pre-warming is unnecessary if the
Quanti-Tray format is used.

a. Presence-absence procedure (P/A): Asepucally add con-
tents of packet containing premeasured medium to a 100-mL
sample in a sterile, transparent. non-fAucrescent borosilicate glass
or equivalent bottle or conwminer. Aseptically cap and shake
vigorously to dissolve medium. Some medium may remain un-
dissolved, but this will not affect test performance.

b. Multiple-tube procedure:

1) Multiple-tube procedure using a - or 10-wbe MPN test—A
5-tube series (20 mL sample per tube) or 10-tube series (10 mL.
sample per tube) can be used when bacteria levels are anticipated
to be fairly low or a fixed 100-mL sample volume must be
analyzed (e.g., for regulatory compliance).

Add a premeasured packet of medium to a well-mixed
100-mL water sample in a container and shake vigorously to
dissclve medium. Arrange tubes in rows of 5 or 10 in a test tbe
rack, and label each set of wbes. Aseptically dispense 20 mL
sample inmo each of 5 sterile tubes or 10 mL into each of 10
sterile tubes, cap tightly, and mix vigorously to dissolve medium.
If using 10 tubes already containing premeasured medium (avail-
able from manufacturer), aseptically dispense 10 mL sample into
each tube,

Some medium particles may remain undissolved; this will not
affect test performance.

After incubation, refer to Tables 9221:11 and 11T to determine
the MPN of rotal coliforms and E. coli present.
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2) Muitiple-tube procedure using !5-tube MPN test—A 15-
tube test ypically involves thres serial dilutions of a sample.
with each diluticn inoculated into § wbes. Typically, § tubes
conrain undiluted sample, 5 contain a 1110 dilution, and § con-
tain a 1100 dilution.

Use this technique when a water sample may contain higher
bacteriz levels and there is no requirement to analyze 2 fixed
volume {e.z., when analyzing nonpotable waters). The number
of wbes and sample volumes selected depend on the quality and
characteristics of the warer to be examined. To preclude any
unwanied interaction with the medium. use only sterile, non-
buffered, oxidant-free water (e.2., deicnized or distilled water} to
prepare dilutions.

When werking with diluted samples, best laboratory practice
is to ensure that all tubes are in place and labeled before analysis
begins. Additionaily, wse clean, sterile pipets to pipet each
dilution because bacterial carryover from dirty pipets will make
test results inacourate,

4) Using disposable wubes containing premeasured medium
{available from manufacturer)

i) Preparing sample for the undiluted series—Aseptically pipet
10 mL of well-mixed sample into each of 5 tubes containing
predispensed medium. Cap tubes and mix vigorously o dissolve
medium,

i) Preparing 1:10 dilution-—Aseptically pipet 10 mL of well-
mixed sample into 4 sterile vessel containing 90 ml. of sterile,

l non-buffered. oxidant-free water (e.g., deionized or distilled

vater). Mix well. Aseptically pipet 10 mL of this dilution into
each of 5 tbes contaimng pre-dispensed medium. Cap tbes and
mix vigorously (o dissolve medium.

iti) Preparing 1:100 dilution—Aseptically pipet 10 mL of
well-mixed sample from the 1:]0 dilution into a sterile vessel
comiaining $U ml of sterile, non-buffered, oxidant-free water
te.g.. deionized or distilled water). Mix well. Aseptically pipet
10 mL of this dilution into each of § tubes containing pre-
dispensed medium. Cap tubes and mix vigorously to dissolve
medium

) Using packe1s of premeasured medium

1} Preparing sample for the undiluted series—Add one packet
of premeasured medium 10 a sterile vessel containing 100 mb of
well-mixed sample, and mix vigorously 1o dissolve medium,
Aseptically pipet 10 mL of sample/medium mixture into each of
5 sterile, non-flucrescing tubes.

1) Preparing 1110 and 1:100 dilutions——Add one packet of
premeasured medium to 100 mL sterile. non-buffered, oxidant-
free water (e.g., deicnized or distilled water) in a sterile con-
tamer, and mix vigorously o dissalve medium. Aseptically pipet
9 mL of prepered medium into 10 sterile, non-fluorescing tubes,
This prepuration of enzyme substrate medium must be com-
pleted =1 h of adding sample to prepared medium,

i) Inoculating tubes for (210 dilution—Aseptically pipet
L mL of well-mixed sample into each of 5 tubes containing 9 mL

of prepared medium. Cap and mix well,
. iv} Inoculating tubes for 1:100 dilution—Piper 10 mlL of
well-mixed sample into a vessel containing 90 mL sterile, non-
buffered, oxidant-free water (e.g., deionized or distillad water),
Close and mix well 1o dissolve medium, Aseptically pipet
1.0 mL of this diluted samgple into § tubes comtaining 9 mL of
prepared medium. Cap and mix well.

MICROBIOLOGICAL EXAMINATION (2000}

Tasle 9223:1. CoLor CHANGES FOR VaRiOUS MEDIA

Total
Coliform
Substrate Positive E. colf Positive Negative Resut
Colilen® Yeliow Blue Caoloshess or color lighter
Colilerr-18® fluorescence than the comparserno
flugrescence

Colisure® Red or Biue Yellow, pink, or omnge/no

mugenta Auarescence flodrescence

For any additicnal dilutions needed, continue with the dilution
process as described abave.

After incubation, use Table 9221:IV 10 determine the MPN for
both total coliforms and E.coli. If further dilutions were per-
formed, the MPN value must be multiplied by the dilution factor
to obtain the proper quantitative resulis,

c. Mulri<well procedure: This procedure is performed with
sterilized disposable multi-well trays [either the Quanti-Tray
(51 well) or Quanti-Tray/2000]. Aseptically add premeasured
medium from packet 1o a 100-mL water sample in a container
and shake vigorously to dissolve medium. To open Quanti-Tray,
use one hand to hold unit upright (with the well side facing the
palm) and squeeze the upper part of (he tay so it bends toward
the palm. Gently pull foil tab to separate foil from tray, being
careful not to touch the inside of either foil or ay. Add reagen:—
water sample mixture directly into tray, avoiding comtact with
foil tab, Gently tap the small wells (Quanti-Tray/2000) 2 to 3
times 10 release any air bubbles that may be trapped. Allow foam
to setile, although some foam is acceptable. Place way into the
appropriate rubber insert with the well (plasiic) side facing
down, and feed it into the Quanti-Tray sealer. The sealer dis-
perses the sample into the wells and seals the package.

5. Interpretation

a. Total coliform bacteria: The bacterial enzyme S-b-galac-
tosidase hydrolyzes ONPG (Colilert and Colitert-18} to vield a
yellew color and hydrolyzes CPRG (Colisure) 1o yield a red or
magenta color. After the minimum incubation period. examine
for the appropriate color change (Table 9223:1). If color response
is not uniform throughout sample. mix by inversion before
reading.

Use an unexpired color comparator {aveilable from manufac-
turer) to ensure that Colilert and Colilert-18 test results are read
accurately, The comparater used must have the same volume in
the same type of container as the sample.

1) Colilen—If sample color is as yellow as or darker vellow
than the comparator, then it is positive for total coliforms, If not,
then the sample is negative for total coliforms.

However, if the chromogenic response is ambiguous {color
cannot be discerned) after 24 h, incubate sample for up to ¢ h
longer to allow test color to intensify. If the color does become
as yellow as or darker than that of the comparator within this
peried, then the sample is positive for total coliforms. If not, then
the sample is negative for total coliforms.

Colilert can be incubated for =28 h. After 28 h, negative test
results are still considered valid, but positive results are nor,

2) Colilert-18—If sample color is as yellow as or darker
yellow than the comparator, then it is positive for total coliforms.
If not. then it is negative for tetal coliforms,
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However, if the chromogenic response is ambiguous (color
cannot be discerned) after 18 h, incubate sample for up to 4 h
longer 1o allow the test color to intensify. If the color does
become as yellow as or darker than that of the comparator within
this period. then the sample is positive for total coliforms. If not,
then the sample is negative for total coliforms.

Colilert-18 can be incubated for =22 h. After 22 h, negative

- test results are still considered valid, but positive results are not.

3) Colisure—If the sample has a red or magenta color, it is
positive for total coliforms. If the chromogenic response is
questionable (coler may be orange or pink) after 24 h, incubate
sample for up to 24 h longer to allow test color to intensify. If
color does become red or magenta within this period, then the
sample is positive for total coliforms.

Colisure tests turn yellow after medivm is added; if color does
not change to red or magenta after incubation, then the sample is
negative for total coliforms.

Colisure can be incubated for <48 h. After 48 h, results are
not valid.

Sometimes a sample's high calcium-salt content can cause pre-
cipitation, but this will not affect the reaction. However, if the test
medium turns an inappropriate color (e.g., green or black) that
interferes with test-result reading, another method must be used.

b. Escherichia coli: The fluorogenic substrate MUG is hydro-
fyzed by the bacterial enzyme B-p-glucuronidase to yield a bluish
{luorescence when viewed under long-wavelength (365-366 nm)
UV light. The color change (indicating B-Dp-galactosidase is
active) and fluorescence (indicating B-p-glucuronidase is active)
together show that E. coli is present.

After the minimum incubation period, examine positive total
coliform tests for a bluish fluorescence; use a long-wavelength

_ [365-366 nm) UV lamp with & 6-W bulb and hold it within 5 in. of

sample in & dark ¢nvironment. Use a color comparator (available
from the manufacturer) before its expiration date to ensure that test
results are read accurately. The comparator used must have the
same volume in the same type of container as the sample.

13 Colilert—ILf the sample has a bluish fluorescence equal to or
greater than that of a total-coliform-positive comparator, then it
is positive for E. coli. If the fluorescence is ambiguous (cannot
be discerned) after 24 h, the sample may be incubated for up to
4 h longer t0 allow the Auorescence to intensify. If sample
fluorescence does intensify to equal to or greater than that of the
comparator within this period, then the sample is positive for
E. coil.

If sample florescence remains less than that of the comparator
after 28 h of incubation. then it is negative for E. coli. Samples
that are negative for total coliform bacteria are also negative for
E. coli.

2) Colilert-18—If the sample has a bluish fluorescence equal
to or greater than that of a total-coliform-positive comparator,
then it is positive for E. coli. If the fluorescence is ambiguous
(cannot be discerned), the sample may be incubated forupto 4 h
longer to allow the fluorescence to intensify. If sample fluores-
cence does intensify o equal to or greater than that of the
comparator within this period, then the sample is positive for
E. coli.

If sample florescence remains less than that of the comparator
after 22 h of incubation, then it is negative for £ coli. Samples
that are negative for towal coliform bacteria are also negative for
£ coli.

g-101

3) Colisure—-If & total-coliform-positive sample fiuoresces,
then it is positive for E. coli. If the fluorescence is ambiguous
(cannot be discerned), the sample should be incubated for up 10
24 h longer to allow the fluorescence to intensify. If the sumpie
clearly fluoresces within this peviod, thea it is positive for £. coli.

If sample does not fluoresce after 48 h of incubation, then it is
negative for £. coli. Samples that are negative for totai coliform
bacteria are also negative for £ coli.

6. Reporting

For the presence~absence procedure, report results as total
coliforms and E. coli present or absent in a 100-mL sample.

For the multiple-tube procedure, calculate the MPN value for
total coliforms and E. coli from the number of positive tubes, as
described in Section 9221C.

For the multi-well procedure, determine the MPN from the
appropriate MPN tables obtained from the tray manufacturer.
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9224 DETECTION OF COLIPHAGES®

9224 A.
1. General Discussion

Coliphages are bacterial viruses that infect and replicate in
fscherichia coli. They are shed in human and animal feces.
Although coliphages are not known to be hazardous 1o human
.wings! they are potentially important microorganisms for mon-
itoring the microbial guality of water and wastewaters. !

The detection of eoliphages has been of increasing interest
sinee it as become clear that bacterial monitoring of waters and
wastewsters may not adequately indicate the presence of viruses
in thase waters.” The presence of pathogenic human viruses in
wiaters is a public health concern. Waterborne outbreaks of viral
ilnesses. such as gastroenteritis and hepatitis A, occur in the
United States and elsewhere.™ Detection of human enteric vi-
ruses in wazer and wastewaters, however, is beyond the capabii-
ities of most water laboratories. Such detection traditionally has
required the use of cell culture techniques.® These technigues are
expensive, require skilled personnel, and have been both time-
and labor-intensive. Coliphage assays, on the other hand. are
relatively inexpensive, are easier to perform with trained person-
nel. and yield overnight results. Coliphage assays have been
proposed as an alternative 10 human virus assays as an indicator
of the viral quality of waters.®”

Recent progress has been made in the development of specific
coliphage methods for evaluating waters and wastewaters. Much
of this work has focused on the detection of the group of
coliphages known us the male-specific RNA coliphages (also
referred to as the F-specific RNA coliphages or FRNA coli-
phagest® These coliphages are 20 to 30 nm in size, contain a
single-stranded RNA genome, and have an isometric marphol-

gy. They exclusively infect bacterial cells that possess an
“ pilus. an appendage used for bacterial conjugation. Their

* Approved by Stnda! Methods Commities 2004,

Joinz Task Group: 22nd Edition—Fred P. Williams, Jr. and Ronald E. Steler
(cochairs). Samuel R. Ferrah, Piere Payment, Mark D, Sobsey, William A.
Yarka

Introduction

significance lies in the fact that these coliphages are structurally
sumilar 10 many human RNA viruses found in fecally contami-
nated waters. In particular, they resemble viruses of the picor-
navirus and calicivirus families, which include poliovirus:
coxsackievirus; Norwalk and other noroviruses; hepatitis A vi-
rus; and hepatitis E virus. The human viruses cannot replicate in
the eavironment. Similarly, the male-specific RNA coliphages
have only limited replication in the environment at temperatures
below 30°C.* Male-specific RNA coliphages also resemble
many human enteric viruses in being relatively resistant o
disinfection treatment practices. Because of these characteristics.
male-specific RNA coliphages are promising candidate indica-
tors of human viruses in environmental waters.

In the procedures presented here. methods have been included
for the detection of the male-specific RNA coliphages using host
E. coli Famp and for the detection of somatic coliphages using
E. coli C.'% Somatic coliphages. unlike the male-specific coli-
phages. are coliphages that do not requirc the presence of an
F pilus to infect host cells. They represent a broad assortment of
coliphage types and have often been included in environmental
studies. Also presented here is a procedure that uses an alternate
host bacterium, Salmonella ryphimuritm WG49. That host has
been used by many laboratories 1o detect male-specific RNA
coliphages and it previously has besn used in one standard
method protocol.” Although a double-agar-layer plaque assay
has been specified in these procedures. a single-ugar-layer
method also is presented and can be used as an altermate plague
assay. Such a single-agar-layer assay has been incorporated into
a method developed for the examination of ground waters.'* One
additional procedure, a membrane filter method for assaying
100-mL (and larger) sample volumes, is also presented here.
Other methods are available elsewhere. One, an enrichment
method. has particular usefulness as a presence-absence assay.'
Unless otherwise indicated in the procedures described here,
refer to Sections 9060A and B for guidance about sample col-
lection, preservation, and storage.
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