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EU, ABAIXO ASSINADO, TRADUTOR PUBLICO JURAMENTADO E INTERPRETE
COMERCIAL, NOMEADO PELO EXMO.SR. PRESIDENTE DA JUNTA COMERCIAL
DO 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 CONHECIMENTO, DE BOA FE E PRATICA
DE MEU OFICIO, DE ACORDO COM O VERNACULO, A SEGUIR ABAIXO: —wevemmemee

9223 TESTE DE COLIFORMES DO SUBSTRATO DE ENZIMAS* ————————-
*Aprovado pelo Standard Methods Committee, 2016. ———-—-———--
Grupo de TIrabalho Conjunto: Jennifer Best (presidente),
Bennie L. Cockerel, Jr., Gil Dichter, Nancy H. Hall,
William W, Northeimer, Viola Reynolds e Helena Solo-

Gabriele. ~mme oo

P
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Os testes de substratc de enzimas utilizam substratos
cromogénicos e fluorogénicos hidrolisaveis para detectar
simultaneamente enzimas produzidas por coliformes totais e
Escherichia coll (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 liberacio de cromogénio
indica que bactérias de coliformes estao presentes, e a
liberacdo de fluorogénio indica gque bactérias de E. coli
€Sta0 presentes. ~==m— e
Formatos de tubos multiples, poges mualtiplos, ou de
presenca-auséncia (amostra simples de 100 ml) estao

disponiveis para uso com esses testes de substratoc de
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Bactérias de coliformes totais: Os meics Colilert®,

1

Colilert-18®, e Colisure® ntilizam 08 substrat

(f‘.\mogenlcoq orto-nitrofenil-RB-D-galactopiranosida (ONPG) e

zima f£3-D-galactosidase hidrolisa o substrato cromoyénic

clorofenol vermelho-f-D-galactopiranoside (CPRG) , |
‘re.; ctivamente, para detectar a enzima R-D-galad ctosidase,

.‘ "‘ua é¢ produzida por bactérias de coliformes totais. A
e o
|

gque produz uma madangca de cor, indicando desss modo &

€

\ presenca de coliformes totals sem procedimenteos adicionals.

Aeromonas, Flavobac-terium, e Pseudomonas) possan produzir
pequenas quantidades da enzima A-D-galactosidase,

| crescimento desses organismos & suprimido, de modo que eles

Embora as bactérias naoc coliformes (ex: as espéc ‘
geralmente nac produzirdo um resultado falso positivo, a]

menos que >106 CFU/100 ml estejam presenles  ——==r=rsss=s—" ‘

|b. FEscherichia coli: O substrato fluorogénico 4-metil-
|

umbel-liferil-p-D-glucurdnido (MUG) é usado paras detectar a

enzima B-D-glucuronidase, que é produzida pela maioria das

pode ser convellido em papel por mew de autenticacao no Tabelionalu de Notas. Provimento n® 100/2020 CNJ - artigo 22.

. ’cepas de £. coli. A enzima B-D-glucuronidase hidrolisa o
I substrato fluorogénico que produz fluorescéncia azulada |
’.;’ﬁ’\ ¢guando & wvisto sob luz ultravioleta (UV) de conmprimento de
%%l‘ onda longe (365-366 nm). Juntos, a cor muda (devido a ].E—O"ll 2
‘ —Eﬂ ‘\ galactosidase) e a fluorescéncia (devide & f3-o- | 2
%ﬁ\ glucuronidase) indicam que uma amestra contém E, coli, -——- ‘ ‘_—3
%E\ Grandes quantidades de algumas bactérias ou Ccepas dr“l 3
ié\ bactérias (ex: algumas cepas de Shigella e Salmonella spp.! | ;‘i
?3‘ \ podem fazer uma amostra ter fluorescéncia mas ndo mud lard a | %
o cor da mesma, pois falta a elas a l3-o-galactosidase. Essas e

-

\ . . ;
| amostras seriam consideradas negativas para E. colil.
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|Esses testes de coliformes de substrato de enzima sao
‘:ecomendados para a analise de amostras de agua potéavel, :
dgua de mananciais, agua de lencol freatice e éguas*
residuais. Se um laboratério ndo tiver usado esse métodcl
antes, & preferivel conduzir testes paralelos {inc]uindor
variaches sazonais) com o métodc existente para avaliar a|
. eficdcia especifica do local e para comparar resultados. -C:s-;
resultados de muitos estudos de desempenho de métodos estéo:
disponiveis na literatura, e os indi ces de resultados fa]so'
positives e falso negativos diferem entre os diversos
meios. 0s usudrios devem selecionar culdadesamente o meio e
© procedimento que melhor atende as suas necessidades. Ver‘
2 Orientacdc sobre validacio de novos metodos na Secio
90208B.11.

| Amostras de dgua contendo material humico ou outro materlai!

podem ser coloridas. Se houver uma cor de fundo natural,

observe qual é&. Se a agua estiver suficientemente amarela

bara ser mal-interpretada como um positivo fraco apos a

incubacdo, utilize um meio que ndo figque amarelo (ex: |

Colisure). O altc teor de calcio-sal de algumas aquas pode

|

causar precipitacdo, mas isso nio devera afetar a reacao.

-
i‘%% Em amostras com excesso de cloro, um clardo azul podera ser |
; Eg Visto durante a adicdo de agentes Colilert ou Colilert-18,
gé' Se isso ocorrer, considere a amostra invalida e interrompa
Eg O R B . e e o e e e e e o e e 5 i e e
£ g
%§ Nao utilizar o teste do substrato de enzimas para confirmar
E% culturas presumiveis de coliformes ou coldénias de membrana-
e filtre, pois o substrato pPode estar sobrecarregado pelo
LE?S ade indculo de ndc coliformes fracos produto de B—D~i
(0]
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galactosidase, causando resultados falso positives. —==——--

Coletar ameostras como ¢ orientado na Secéo 90860R, usando

recipientes para amostras especificados na Secio 90308.19.}
) : |
Ao coletar amostras de agua clorada, utilize tiossulfato de |

sddio conforme a descrigio na Segdo 9060A.2. Siga as

£as

orientacdes de controle de qualidade (CQ) para as garraf

de amostra descritas na Secao 9020B.5d. Obedaca

e

205 tempos

retencao de amostra e condigées descritas na Secdo 90608

a3

ou exigida pelos regulamentos. Tenha cuidado de assequrar|

, que as amostras sejam mantidas na Lemperatura adequada e
I

‘ana}isadas © mais breve possivel apbs serem coletadas, pois

& incbservancia dessa adverténcia pode comprometer os

resultados. Assegure que as amostras atendem aos critérios

|

de aceitacdo do laboratério no recebimento.

&
o0

usuarios do métodc devem seguir as orientacdes de

Hode sz convelide e papel pur meis de auteitivacéo no Tabelionalo Je Notas. Provimento n® 160/2020 CNJ - artigo 22.
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1 g ‘ ’garantia de qualidade (GQ/COQO) da Secdo 2020, incluindo, mas
QE | sem limitacao, co analitico (Secao 9020B.9), | g
@ 3,
::%‘ instrumentacéo/equipamentos (Secdes S020B.4 o 9030R), e‘ 2
i o =
h : . 3 2
% Suprimentos (Segdo 9020B.5). Ver procedimentos de CQ E
& o 3

o 7 . . . !
5%7. |principais na Tabela 9020:1. ~=-m=—mm-mmoomomo o _______ -
frd [ o . & e :
2§ Antes de wusar cada lote de agente novo, werifique o G 5
=% 1 - : . - £ 3
o .= | 'desempenho do mesmo a traves de organismos de contro Le E o
pos;ttvos € negativos. Para conduzir controles de cultura, & %
£ -3
inocule © agente com trés bactérias de controle: E. coli, . 2
= = (s} i)
T 3
E 5
13 3
< 3
& 3
@ 5
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uma cepa de coliformes totais diferente de £E. coli f(ex:
Enterobacter cloacae), e um nao coliforme (ver Tabela
9020:VI). Um controle negative ndc inoculado deve sar

analisado também. Além dissc, testar 0 agente

1= oS5
recipientes (garrafas, bandejas com pocgos miltiplos, tubos)

para confirmar a esterilidade e falta de autofluorescéncia.

3. Agentes de SubStrato =—=—-—==—--mee—eee !

. Os agentes Colilert, Colilert-18§, e Colisure esi—é;’si

§ disponiveis comercialmente* em pacotes medidos previamente |
f

| para teste de presenca-auséncia ou em tubos descartaveis|

| para usc em um formato de miltiplos tubos. Os formatos

Quanti-Tray e Quanti-Tray/2000* sdo formatos de miltiplos

|tubcs que podem ser usados com o©8 pacotes medidos ;
|

} ) . . |
previamente para gquantificar as bactérias coliformesy |
presentes em uma amostra, ==——-——--—em-memo o

Guardar os agentes de acordo com as ocrientacdes e usar os

|

1
mesmos antes de sua data de vencimento. Evitar EXPCS1Ca0 |
|

prolongada dos agentes & luz solar direta. Descartar

agentes que mudaram de cor, aspecto, e/ou taextura (o0s

d4gentes sdo higroscépicos e eriam touceiras se forem
|

abelionalu Je Notas. Provimento n® 100/2020 CNJ - artigo 22.
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Mol | e
@ o
= Y9
=5 = o ;
i Lomecar a analise misturando a amostra corretamente para
2% ) ; : i .
R promover a distribuic3o uniforme as bactérias. Para que &
bt mistura correta acarra, as amostras devem ter espago livre
]
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A nédo observacidc de misturar corretamente a amostra pod

llevar a resultados errdneos, pois se sabe que as bactérias

|
| se agrupam, = portanto, elas nao se distribuem
homogeneamente por toda a amostra. Por exemplo, os

|resultados de ntmeroc mais provavel (MPN} se baseiam em uma

distribuicdo de Poisson (aleatdria) de células na amostra; |
d@ 1nobservancia de misturar corretamente a amostra antes da
analise resultara em um valor MEN que subestima a densidade
’bacteriana real. Remover uma fracdo da amostra sem fazer a
. mistura correta, como ocorre durante a realizacdo de |

f analises de presenca-auséncia com uma sé garrafa (uma
gar

P

rafa usada tanto bPara coletar comec para analisar a

amostra), pode resultar em resultados false negativos se os

|

| . 4 . .
|erganismos alve tiverem sido agrupados e removidos da |
garrafa sem serem homogeneizados. =-—--—=——mccemmmmm oo

Se a garrafa n3o tiver espaco livre suficiente para a
mistura adequada, derrame a amostra em um recipiente

esteril maior parsa gue ela possa ser misturada

T

corretamente. Meca o volume desejado da amostra e Eross]

COM & ANAYYSe. = o e e

Para cada agente ou formato usado, o0s testes devem se

colecados na incubadora dentro de 30 minutos apés o agente |

. ser adicionado A& amostra. Independentemente do formato

usado, todos ©0s agentes devem ser incubados A temperatura
de 35

* 0.5°C. O agente Colilert deve ser incubado por 2 24

= 4

merciat

cer

h, e o agente Colilert-18 deve ser incubado por 2 18 h, e o

e 5

";"g agente Colisure deve ser incubado por 2 24 h. ——=——cmmeew

o

.g‘% Os testes de coliformes descritecs neste trabalho foram
desenvolvidos para obter crescimento bacteriano ideal nas

temperaturas indicadas de incubacdo. A lnobservancia de |

paulo Farnan

i adutor Piblico el

i manter essa temperatura por toda a incubacido pode resultar

em resultados falso negatives, especialmente com os
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iperiodos mais ¢

'18. Para assegurar que as amostras estejam na Cemperatura

fcorreta pPor tode o periodo ds incubacdo, os laboratérios

'd;uem Pré-aquecer as amostras apbs adicionar o agente, mas |

{
antes de coloca-los na incubadora

Para pré-aguecer uma amostra de teste, cologque~-a em ¢mJ

banho de agua a 35 + 0.5°

|
por 20 minutos ou em um banho de
agua de 44.5 + 0.2° por 7 a 10 minutos para leva-la até 3!
| Cemperatura de incubacdc. © laboratéric pode precisar |
conduzir estudos de carga para determinar por quanto tempoi

o

! a4S amostras precisam ser incubadas para
g eficaz (depende

um preaquecimento |
da quantidade de amostras a serem'
incubadas). 0 breaquecimento é desnecessario
,de Bandeja Quanti for usado.

se © formato

2T}

Procedimente de pPresenca-auséncia (P/A): Acrescentar de

iforma asséptica o conteudo do pacote contendo o
I

agente |
medido previamente a 100 ml de amostra em uma garrafa ou‘
recipiente de vidro de borossilicato esteril, transparente

ie nao fluorescente ou equivalente. Tampar assepticamente e
1

jaglitar vigorosamente para dissolver o agente. Parte ol

ente pode permanecer nio dissolvida nas isso n3o ira

afetar o desempenho do teste.

b. Procedimento de tubos miltiplos: =————mmmmee !

(=7

ggii 1} Procedimento de tubos maltiplos usando um teste MEN de 5
QS
d | . = 1 g ik .

B cu 10 tubos; uma série de 5 tubos (20 ml de amostra por
L -

y T 3 , . - ~ 5

°§ | tubo) ou série de 10 tubos (10 ml! de amostra por tubo) pode
-

£ e

|
= ser usada quando for esperado que o0s niveis de ba ctérias
| =
@ . 5 . -
iL§ Selam razoavelmente baixos ou um volume Ffixo de 100 ml de |
23 .
Eg amostra precisar ser analisade (ex: para conformidade |
-

regulamentar) .

Adicicnar

um  pacote medido previamente
|amostra de adgua de 100 ml bem misturada em um recipiente, eJ

de agente a 'umaJ

| S ——
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FM, ___ﬁ___mi___“_H‘_mmh‘m__mm_h““_u__ﬁuﬁ_
lagztar vigorosamente Para dissolver o agente. Arrumar osl
tubos em fileiras de 5 ou 10 em um Suporte de tubos de |
teste,

’ € rotular cada jego de tubos.
’ZO ml de

;de

Colocar ass
amostra em cada um des 5 tubos estére
ntro de cada um dos 10 tubos
€ misturar

epticamente

is ou 10 my
esteéreis,

Campar firmemente,
Vigorosamente para

dissolver o agente, g

Se

/ estiver wusando 10 tubos que  Ja contsam agente medido |

P Previamente {fornecido pelo fabricante), ccloc,:l
as

Septicamente 10 m] de amostra

\
dentro de cada tubo.
Algumas Particulas

de  agentes poden permanecer néo‘
|dissolvidas; isso nio afetara o desempenho do
Apés a incubacio,

teste. —=———_
recorra as Tabelas 9221:11 e 71
determinar O MPN de coliformes to

tais e g,
2] Procedimen

coll presentes.

to de tubos miltiplos usando Leste MPN de 15
tubos - hNormalmente, ym Leste de 15 tubos

inclui trés'

uma amostra, com cada
inoculada dentro de 5

~

!
,diluicées €M série de
|

tubos. Normalmente, 5 tubos
]amostra nao diluida, 5 contém uma diluicdo de 110,

contém uma diluicdo de 1:100.

&Use €8sa técnica quandce uma amost

ra de Aqua Puder conter
]niveis de bact

érias mais altos e nso houv

el necessidade del
| .
|analisar up volume

fFixo (ex: ao
quantidade de tubgs

analisar agquas nao
botaveis). A

f

¢ volumes de amostra|

1

| Selecionadoe ‘

S depende da qualidade e das caract
dgua a ser €xaminada. Para
indesejada com (]

€risticas da
impedir qualquer

|
agente, uyse dpenas A4dgua estéril, naol

€ lisenta de oxidantes
| destilada) pa

tamponada ex: A4gua deionizada oy
Ta preparar as diluicses,

’Ao Lrabalhar com amostras diluidas, 8 melhor prética de |
1
| laboratérie € assegurar que todos ops

tubos estejam 1 ] 5
€ retulados antes da

analise comecar.

s50, -
Lﬁfpetas limpas e esterilizadas Para pipetar cada diiuicém,J
—— T L inasry — S
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[pois o

Fresultados

transporte bac

dos testes inexatos.

teriano de Pipetas sujas

[a} Usando tubos descartaveis contendo agente medido
pPreviamente {fornecidos Pelo fabricante) ., ——————awe oo .
i) Preparando amostra para a sérje ndc diluida - Pipetar

assepticamente 10 m] de amo

Stra bem misturadz em
H ldos 5 tubo

5 contendo agente colocada
j | tubos e misturar Vigorosamente para d
f {11) Preparando diluicdce de 1:10 -
.f ,lm_L de amostra bem misturada em um recipi
:

cada um

1ssolver o agente, ---

FPipetar assepticamente 10
ente ester1iizadc|
contendo 90 ml de agua esterilizada,

ndo tamponada e isenta |
de oxidantes (ex:

agua deionizada ou destilada) .
bem. Pipetar assepticamente
dos 5 tubos

Misturar
10 ml dessa diluicao em cada um |
contendo agente colocado Previamente,
€ misturar vigorosamente até di
1ij) Preparando diluigido de 1:100 -

10 ml de

Tampar os |
tubos

ssolver o agente, —---
Pipetar assepticamente
amostra bem misturada da dilui
esterilizado
esterilizada, nao t

deionizada ou

cdo 1:10 em um
contendo 90 mi de
amponada e is

recipiente

enta de oxidantes {ex:
destilada) . Misturar bem.
assepticamente 10 pl dessa diluicdo em ca
conte

|

{

|
da um dos 5 tuboﬁ!
ndo  agente colocado Previamente, Tampar os tubos r
misturar vigorosamente até dissolver o agente.
b)

Usando pacotes de agente me
1)

|

= = i
Ty adutot Pibico @ ntbrprote come sl

dida Previamente ——————-_____
Preparando amostra para a série

um  pacote

nao diluids -

e —

Adicionar
de agente medido Previamente a yn

esterilizade contendo 100 m] de
misturar

recipienrw/
amostra bem misturada, el

vigorosamente para di

ssolver o agente,
dSsepticamente 10

Pipetar

Pauio Ferpando de Lacerda

AR

ml de amostra OU mist

ura de agente em|
[Fada um dos 5 tubes esterilizados e nao Fluorescentes. --- f
1i) Preparando diluigées de 1:10

Pacote de agente

e 1:100 - Adicionar um‘

medide Previamente g

e

100 ml de agua
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————

nNdo tamponada e isenta de
’deionizada ou destilada)
Imisturar
|

;escerllzzada, oxidante |

€m um recipiente

esterilizado, EJ
Vigorosamente atea

dissolver ¢ agente.

agente preparadg em 10

Pipetar |

ja55epticamente 8 ml de tubos

iesterilizados € nao fluczescentes. Ao

S8a preparacao do
[aqenLe de substrato de enzimas deve ser concluida <

da amostra 40 agente Preparado.
i) Inoculando tubecs

Para diluicio 1:1G - Pipetar[

\
de hdda‘
Preparado, Tampar el

dssepticamente 1 ml de amostra bem misturada dentro

5 tubos contendo 9 m] de agente

|’ um des
,r sturar bem.
|

a diluigdo 1:100 - Pipetar 10 ml ge I|
mostra bem misturada enm um recipiente
‘ 2

contendo 90 m] de |
agua estar11¢7ada, n

40 tamponada e isenta de Oxidante (ex: |

|

)qud deionizada oy destilada) . Fechar e misturar bem at@l
| s

!dlssolver O agent

€. Pipetar assepticamente 1.0 ml dussai
anestra diluida em 5 tubps contendp ¢

Tampar e misturar bem.

Preparado.

T —
}r‘— TABELA 9223, MUDANCA DE CORES PARA DIVERSOS AGENTES \ ’
. e e ‘—-hs_,_ﬁ‘_rﬂh__.___—___; T — .. e o e e ]
| Positivo para , : / )
Subslrato Coliformes Totais Positive para £ cof Resultado Negativo /|
S _m_;m__u,_h_ﬁ_,__"_ﬁ’
Colilert® Sem cor ou cor mais clara do J
‘ 5 I que o
{) Colrtiie Amarelo luorescéncia azyl comparador /sem fluorescéneia | |
) " Amarelo, cor de rasa Ou Ieranja/sem
l Colisure® | Vermeiho oy magenta L Fluorescéncia azyl fuore soéncia ﬂ
______________________________________________________________ |
IPara todas as diluicdes adicionais nec ‘@ssdrias, 1tinuur|
|Com © processo de di

luicso descrito ACIMA . =~mmme

’Apo; & incubacao, UsSar a Tabela 9221:1v

Para determinar o
MPN tant

(®]

L0 para coliformes totais como

‘adLCqua S tiverem sido formadas Ereviamente, o valor MPN

e e

E. coli. se diluicdes

i
——— e —_—
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deve ser multiplicade pelo fator de diluicdo para obter o

]resultados quantitativos adequadcs. -==——-—=——cmeo________

}c. Procedimento de pocos miltiplos: Esse procedimenta &
executado com bandejas de pPecos miltiplos descartaveis e
lesterilizadas [a Quanti-Tray (51 pocos) ou Bandeija|

|
Quanti/2000]. Acrescentar assepticamente o agente medido

previamente do pacote a uma amostra de 100 ml de agua eu um

|recipiente e agitar vigorosamente, para dissclver o agente.

™,

|
Para abrir a bandeja Quanti- -Tray, use uma mio para segurar|

4 unidade verticalmente {com o lado do pogo

; {

virado para a‘

palma da mio) e apertar a parte Superior da bandeja, ﬁe’
|

modo que ela se curve na direcdo da palma da mao. Puxar |

Suavemente a aba de folha metalizada da bandeja, tendo

Cuidade para ndo tocar Do ainterior da folha metilica ou |

bandeja. Acrescentar mistura de amostra de reagente-aqua

|d1:et amente 2 bandeja, evitando o contata com a aba de

|
folha metélica. Bater de leve nos pequenos pogos {Quaufi~i
'LranyL?OJ 2 a 3 vezes para liberar as bolhas de ar que |

|estiverem presas. Deixar 4 espuma assentar, embora um pou:a[

de espuma seja aceitavel. Colocar a bandejz dentre do|

1
[ inserto de borracha adequado com © lado do poco (plasti

co)

virado para baixo, e alimentar a

mesma na seladora da|

Quanti-Tray. A seladora dispersa a amostra nos pogos e veda

¢ pacote.

a. Bactérias de celiformes totais: A 2nzima bacteriana B=D-

galactosidase hidrolisa ONPG {agentes Colilert e Colilert-

(18) para produzir uma Cor amarcla e

hidrolisa CPRG faqente'

Colisure) para produzir uma cor vermelha ou magenta, Apds o

periodo minimo de incubacao,

examinar a mudanca adequada de
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Cores

‘_‘ﬁ‘l
3T ) da cor nao for|
;uniforme Por toda amos

| £

|
‘,nzer a leitura.

: N I
Lhversio antes de |

fﬁsa: um Comparadeor de Cores nap
I

I
i | 2gentes

-abricante) Para assegurar que gps Feésultados de te
Colilert o Colilert-1p

18 330 lidog de forma Preciss. |
O Comparadoyr Usado dav

ﬁ

e ter o mesmo Volume ne nesmo tipe dej

I feCipiente que g Ul Hi s =N e .
}1) Colilert - S5e a cor da amostra fgor mais amarela, ou mals:
{amaraio €SCura do Jque o comparado:, entdo aljy = p081t¢va;
fpara cellformes totaig, Em case Negativg, amostra ej
JueQufwva Para uollfozmes L o r

'hﬂertanto, € A respog

apés 24 h, deve~gea incubar 4|
‘amOSer Por ateg g horas Rals, para deixar 4 Cor do teste su;
!Lntensiilcar Se a cor N30  Fficay tao amarela o mlajs |
;amarpia de que o Comparador dent ro desse Periodo, entdo g
[amostya é Positivg Para Coliformes totais, Em caso!
;negativo, Aostra g Negatjvg Para Coliformes totais, ~—____ f
0 agente Colilert bode ger Locubadg Por < 2g horas, Apds 35[
fh, o5 Tesultadog de teste negat;

Vos ainda szq consideradosf
Kvélidcs, mas ps 'esultades Positivps ndo.,
[2) Colilert-jg
/

[
T Se a cor da amostra for tap aMare] s ou;
J‘mais amarela do que o compdrador, entéo elg & Pesitivy Para |
fcoliformes totais. gp “4S0 negativp, , amostra & neqatlva;
!para Coliformes e L S !
|
__________________________________________________________ |
Eutretanto, s5e g 'esposty Cromogénjca for ambiqgua (a :cr;
nao Puder ser decerminada} ¢

incubar 4|

f

car tap aMlare] 5 Quanty, ou!

{mais amare]g €8cura dp que a cor do Comparader dentrg desse‘
—_— —— e el s

9
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periodo, entdoc a amostra é positiva para coliformes

Em casc negativo, a amostra € negativa para coliformes

; totails. —m=mm o ————

l Colilert-18 pode ser incubado por £ 22 h. Apbs 22 h, os

l_ resultados de teste negative ainda s#c considerades

f validos, mas os resultados negativos nac sap. ——————-—————=-
g' 3} Colisure - Se a amostra tiver cor vermelha ou magenta,

ela & positiva para coliformes totais. Se a resposta
cromogénica for questionavel (a cor pode ser laranja ou cor
|de rosa) apoés 14 horas, deve-se incubar a amostra por até

|mais 24 h para delxar a cor de teste se intensificar. Se a

“ofeira, 70 de lanaire do 2191 12:42:00 SMT02.00, CNS: 07 870.0

cor nao ficar vermelha ou magenta dentro desse periodo,

entdo a amostra & positiva para coliformes totais, =------- é

{Or testes com agente Colisure ficam amarelos apdos o acente | ?

ser adicionado; se a cor ndoc mudar para vermelho ou magenta g

apos a incubacac, entiic a amostra & negativa para| ¢

coliformes totais. ——=emmmmmmm e é g

(O agente Colisure pode ser incubado por £ 48 h. Apos 4§ n,' %

los resultados ndo 530 validos. =—-=—————mmmmmmmmm ;

|As vezes, o teor elevado de célcio-sal de uma amostra pode %

| causar precipitacdo, mas isso nic afetard a reacac. E

‘Entretanto, se o agente de teste ficar com uma cor |

inadequada (ex: verde ou preto) que interfira com a leitura %;

do resultado do teste, outro método deve ser usado, —-———-—- | }

g? b. Escherichia coli: 0 substrato fluorogénico MUG & £

gg hidrolisado pela enzima bacteriana 5-D glucuronidase para| ;

35 produzir uma fluorescéncia ezulada ao ser vista sob lu:: }

%ﬁ ultravioleta com comprimento de onda longo (3€5~-366 nm). &i s

§§ mudanca de cor (indicando que a B-D- -galactosidase esLa; j

§§ ativa}) e fluorescéncia (indicando que a B—D—glucuronidasei é
3

& esta ativa) juntas mostram que E. coll esta presente. ———-- ' %

Apés o periode minimo de incubagao, examinar 3se ha uma | %,
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r_._,_T__,#,_, I e
fluorescéncia azulada nOS testes positivos de F01¢T0fm931
totals, usando uma luz ultravioleta de comprimento de onda|
de 6 W e manté-1la dentrc\

|
|20

m o uma 1ampada

(365-366 nm) €O
ur comparador\

longo

de 5 pol. da amostra em ambiente escurc. Usax

de cores (fornecido pelo fabricante] antes da data dei
assegurar due 0s resultados do teste eejam!

ve

1} Colilert

i

I
c

fluorearenc1a far

\ apbs 24 h,

lpaza deixar 8 fluoresc

‘|
l
|

\

llidos €
yolume no mesmoe

g

Auhnﬁcaglo Digital W e
e::r mm ':- 2.;37 69832901216084259336-14 // et
m [}

3244-5404 - cart J""‘.-'M-Pﬂ
g ob st it

ncimento para 2

om precisdo.
vipo 4e recipiente

tiver

usado deve L
l
|

0 comparador
que a amostra. === """~ |

uma fluorescéncia
aquela de um comparador positivo para
L. Se a\

a & positiva para E. gold.
de erminadal |

- Se & amostra

pal ou superior
I

oliformes totals, entao el
(ndo puder ser

indefinida
até mais

a amostra pode sSer incubada Per 4 horas‘
|
S5e a fluoresceé

gncia aumer

ymentar para fFicar igual 3.
ntro desse periodo, entac a amostra

___ _________ e |

& positiva para

fluorescéncia da amostra continuar inferior aquela do |

comparador apbs 28 h de incubacao, entao ela & uegat1va\

coli. hmostras que forem negativas pard bactérias\
fambém pard E. coli.

de coliformes totals sao negativas
- Se a amostra tiver uma fluo*eac@n.ia

ytar. ncia da |
ou maicr do que\

s

amostra nac a

aquela do comparador de

E. coli.
Se &

para E.

|
i

{2) Colilert-18
mn comparador positlvoE

acquela de 1

o ela & positiva

lazulada igual ou guperior
\para coliformes totals, entéd para E. coll. |
Se a fluorescéncia for indefinida (nao D
incupada POl 3 als

determinada), & amostra pode Ser i
horas para deixar & fluorescéncla aumentar. S€ a |
a amostra nao aumentar pard Ficar igual 4,2

ri do,k

\fluorwbuéncwa d
r do que aquela do € ro desse pert

iva para &.

omparador dentr

ou malo
a fluo:escenuia

22 b de,1

col i. Se

| entao 4@ amostra @ posit
f
que & do comparador apos

menor do
Amostras que.

entao ela @ negative para E. C

,1ncubacéo,
e e

continuar

|
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forem negativas para bactérias de coliformes totais sao
negativas também par E. cold, ————===-——mmmmmmoo o ___

3) Colisure - Se uma amostra positiva para coliformes

b= ]

- .

totais tiver fluorescéncia, entdo ela é positiva para E
I

coli. Se a fluorescéncia for indefinida (nao puder ser |
determinada), a amostra deve ser incubada por até mais 24 h/
para deixar a fluorescéncia aumentar. S5e a amostra|
claramente tiver fluorescéncia dentro desse periodo, entag,
ela & positiva para E. €olf, ——=———~—csmmcmsc e f
Se a amostra ndo tiver fluorescéncia apds h de ;m:ubacé-o,i‘
entdo ela & negativa para E. coli. Rmostras que forem

negativas para bactérias de coliformes tetais s&o também |

negativas para E. COll. —=====ommmmm
0. RePOrtando “= == e
Par 0 procedimento de presenca-auseéncia, reportar os

resultados como coliformes totais e E. coli presentes ou
ausentes em uma amostra de 100 ml., —=====———ccmmm o
Para o procedimento de tubos multiplos, calcular o valor |
MPN para coliformes totais e E. coli a partir da gquantidade |
de tubos positiveos, como descreve a Secdo 92210, ~—————mmmm
Para o procedimente de pocos miltiplos, determine o MPN|

pelas tabelas de MPN adegquadas obtidas do fabricante de
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number of fluorescent colonies
+ blu: - ies (i
TC/HOD L = number of blue, non-fluorescent colonies (if any)
volume of sample filtered (mL)

X 100

e. Coliform verification: For drinking water, total coliform
colony verification is not required. For waters other than drink-
ing water, verify at a frequancy established by the laboratory (see
Section 9020B.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,
verify 10% of positive samples) based on need and sample type
(see Section 9020B.10). Adjust counts based on verification
results. Verification tests are listed in 9222B.4g.

4. Calculation of Coliform Density

See 9222B.5.

MICROBIOLOGICAL EXAMINATION (3000)
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9223 ENZYME SUBSTRATE COLIFORM TEST*

9223 A. Introduction

Enzyme substrate tests use hydrolyzable chromogenic and
fluorogenic substrates 1o simultaneously detect enzymes pro-
duced by total coliforms and Escherichia coli (E. coli). In this
method, total coliform bacteria produce the enzyme f3-D-galac-
.tosidas.-., which cleaves the chromogenic substrate in the medium

to release chromogen, Most £. coli strains produce the enzyme
B-glucuronidase, which cleaves a 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 £. celi are present,

Multiple-tube, multi-well, or presence-absence (single 100-mL
sample) formats are available for use with these enzyme sub-
strate tests,

1. Principle

a. Toral coliform bacteria: Colilent®, Colilert-18%, and
Colisure® media use the chromogenic substrates ortho-nitrophe-
nyl-B-b-galactopyranoside (ONPG) and chlorophenol red-g-p-
galactopyranoside (CPRG), respectively, to detect the enzyme
B-p-galactosidase, which is produced by total coliform bacteria.
The B-b-galactosidase enzyme hydrolyzes the chromogenic sub-
strate that produces a color change, thereby indicating the pres-
ence of total coliforms without additional procedures.

Although non-caliform bacteria (e.g., Aeromonas, Fiavobac-
ferium, and Pseudomonas species) may produce small amounts
of the enzyme B-n-galactosidase, the growth of these organisms
is suppressed so they generally will not produce « false-positive
result unless >10° CFU/100 mL are present.

b. Escherichia coli: The fluorogenic substrate 4-methyl-umbel-
iferyl-B-b-glucuronide (MUG) is used to detect the enzyme B-p-

ucuronidase, which is produced by most strains of £, coli The

* Approved by Stundard Methods Commitee, 2016,
Joint Task Group: Jennifer Best (chair). Bennie L. Cuckesel, Jr., Gil Dichier,
Nancy H. Hall, William W, Northeimer, Viola Reynolds, Helena Solo-Gabricie,

B-o-glucuronidase enzyme hydrolyzes the fluorogenic substrate that
produces bluish fluorescence when viewed under long-wavelength
(365-366 nm) wltraviolet (UV) light. Together, the color change
(due 1o B-D-galactosidase) and the flucrescence (due fo PB-i-glucy-
ronidase) indicate that a sample contains E. eoli,

Large numbers of some bacteria or strains of bacteria (e.g..
some strains of Shigella and Salmenelia spp.) may cuuse a
sample to fluoresce but will not change its color because they
lack B-p-galactosidase. Such samples would be considered neg-
ative for £, 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 to assess site-specific effectiveness and to
compare results. The results of many method-performance swdies
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 nesds, Se
Section 9020B.11 for guidance on validating new methods.

Waler samples containing humic or other material may be
colored. If there is a natural background color, note what it s, If
the water is yellow enough to be misinterpreted as a weak
positive after incubation, use a medium that doss not turn yellow
(e.g., Colisure). Some waters' high calcium-salt 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 1o verify presumptive
coliform cultures or membrane-filter colonies, because the substrate
may be overloaded by the heavy inoculum of weak B-p-galactosi-
dase-producing noncaliforms. causing false-positive results,
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ENZYME SUBSTRATE COLIFORM TEST (8223)/Enzyme Substrate Test

$-89

9223 B. Enzyme Substrate Test

1. Samples

Collect samples as directed in Section 90604, 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 botiles described in Section 9020B.54. Adhere to sample
holding times and conditions as described in Section 90608 or
required by regulations. Take care to ensure that samples are
held at the appropriate temperature and analyzed as soon as
possible after sumple collection because failure to do s0 could
compromise results. Ensure that samples meet laboratory-accep-
tance criteria upon receipt.

2. Quality Control

Method users must adhere to the quality assurance (QA)YQC
guidelines in Section 9020, including, but not limited to, analyt-
ical QC (Section 9020B.9), bastmmcntadon/equipmnt (Sections
9020B.4 and 9030B). and supplies (Section 9020B.5). Refer 10
Table 9020:1 for key QC procedures,

Before using each lot of new medium, verify its performance
via positive and negative control organisms. To conduct culture
controls, inoculate medium with three control bacteria: E. coli, a
total coliform strain other than E. coli (2.8.. Enterobacter clog-
cae), and a noncoliform (see Table 9020:VI). An uninoculated
negative control should also be analyzed. In addition, test me-
dium and vessels (bortties, 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 disposable tubes 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 exposute of media to direct sunlight.
Discard media that have changed color, appearance, and/or tex-
ture (media are hygroscopic and will clump and darken if ex-
posed to moisture).

4. Procedure

Begin analysis by mixing the sample properly to promote even
distribution of bacteria. For proper mixing to occur, samples
should have =1.in. headspace and be shaken vigorously for 7 s
(back and forth | ft approximately 25 times).

Failure to properly mix sample can lead 1o erroneous results,
as bacteria are known to clump together and are therefore not
homogeneously distributed throughout sample. For instance,
most probable number (MPN) results are based on a Poisson

* Available from IDEXX Laborutories, Inc.. Westbrook, ME, '

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

If the botue lacks enongh headspace for adequate mixing. pour
sample into a larger sterile vessel so it con be mixed properly.
Measure out desired sample volume and proceed with analysis.

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

The coliform tests described herz have been developed 10
obtain optimal bacterial growth at the indicated incubation tem-
peratures. Failure to maintain this temperature throughout incu-
bation could result in false negative results, especially with the
shorter incubation times for Colilert-18. To ensure that samples
dre ar proper temperature for the entire incubation period. labo-
ratories should pre-warm samples after adding medivm but be-
fore placing them in the incubator,

To pre-warm a test sample, place it in & 35 = 0.5°C water bath
for 20 min or in a 44.5 = 0.2°C witerbath for 7 1o 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

G. Presence~absence procedure (P/4); Aseptically add con-
tents of packet containing premeasured medium 1o 8 100-mL
sample in a sterile, ransparent, non-Auorescent borosilicate glass
or equivalent bottle or container. 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 5- or 10-1uke MPN ec—A
S-tube series (20 mL sample per tbe) 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 1o
dissolve medium, Arrange tubes in rows of S or 10 in o test tube
rack, and label each set of tbes. Aseptically dispense 20 mL
sample into 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 premeastured medium (avail-
able from manufacturer), aseptically dispense 10 mL sample into
each ube.

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

After incubation, refer to Tables 9221:11 and 111 to determine
the MPN of total coliforms and £ coli present
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2) Multiple-tube procedure using 15-tube MPN test—A 15-
tube test typically involves three serial dilutions of a sample,
with each dilution inoculated into 5 tubes. Typically, 5 tubes
contain undiluted sample. 5 contain a 1:10 dilution, and S con-
tain a 1:100 dilution.

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

When working with diluted samples, best laboratory practice
is to ensure that all wbes are in place and labeled before analysis
begins. Additionally, use clean, sterile pipets to pipet each
dilution because bacterial carryover from dirty pipets will make
test results inaccurate,

4) Using disposable tubes containing premeasured medium
(available from manufacturer)

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

i) Preparing 1:10 dilution—Aseptically pipet 10 mL of well-
mixed sample into a sterile vessel containing 90 mL of sterile,
non-buffered, oxidani-free water (e.g., deionized or distilled
water). Mix well. Aseptically pipet 10 mL of this dilution into
each of 5 tubes containing pre-dispensed medium. Cap tubes and
mix vigorously o dissolve medium.

iii) Preparing 1:100 dilution—Aseptically pipet 10 mL of
well-mixed sample from the 1:10 dilution into a sterile vessel
containing 90 mL of sterile, non-buffered, oxidant-free water
(e.g., deionized or distilled water), Mix well, Aseptically pipet
10 mL of this dilution into each of § wbes containing pre-
dispensed medium. Cup tubes and mix vigorously to dissolve
medium.

b) Using packets of premeasured medium

i) Preparing sample for the undiluted series—Add one packet
of premeasured medium 10 a sterile vessel containing 100 mL of
well-mixed sample, and mix vigorously to dissolve medium.
Aseptically pipst 10 mL of sample/medium mixture into each of
5 sterile, non-flucrescing tmbes.

i) Preparing 1:10 and 1:100 dilutions—Add one packet of
premeasured medium to 100 mL sterile. non-buffered, oxidant-
free water (e.g.. deionized or distilled water) in a sterile con-
tainer, and mix vigorously to dissolve medium. Aseptically pipet
9 mL of prepared medium into 10 sterile, non-fuorescing ubes,
This preparation of enzyme substrate medium must be com-
pleted <1 h of adding sample to prepared medium,

iti) Inoculating tubes for 1:10 dilution—Aseptically pipet
I mL of well-mixed sample into each of § rubes containing 9 mL
of prepared medium. Cap and mix well.

. iv) Inoculating tubes for 1:100 dilution—Pipet 10 mL of

well-mixed sample into 2 vessel containing 90 mL sterile, non-
buffered, oxidant-free water (e.g., deionized or distilled water),
Close and mix well 10 dissolve medium. Aseptically pipet
1.0 mL of this diluted sample into 5 tubes containing 9 mL of
prepared medium. Cap and mix well.

MICROBIOLOGICAL EXAMINATION (9000}

TasLe 9223:1. Coror Cuanczs 7or Various Meria

Total
Coliform
Substrate Positive E. colf Positive Neganive Result
Coliler® Yellow Blue Colosless or color lighter
Colilert-18% fluoresceney than the comparutar/no
fluorescence
Colisure® Red or Blue Yellow. pink. or oranje/no
magenin Nuorescence fluorescence

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

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

€. Multi-well procedure: This procedure is performed with
sterilized disposable multi-well trays [either the Quanti-Tray
(51 well) or Quanti-Tray/2000], Aseptically add premeusured
medium from packet to 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 the tay so it bends toward
the palm. Gentdy pull foil tab to separate foil from tray, being
careful not to touch the inside of either foil or tray. Add reageni—
water sample mixture directly into tray, avoiding contact with
foil tab, Gently tap the small wells {Quanti-Tray/2000) 2 to 3
times 1o release any air bubbles that may be trapped. Allow foam
to settle, although some foam is aceeptable. Place tay into the
appropriate rubber insert with the well (plastic) side fucing
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 B-b-galac-
tosidase hydrolyzes ONPG (Colilert and Colilen-18) to yield a
yellow color and hydrolyzes CPRG (Colisure) to yield a red or
magenta color. After the minimum incubation period. examine
for the appropriate color change (Table 9223:1). If calor respanse
is not uniform throughout sample, mix by inversion hefore
reading,

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

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

However, if the chromogenic response is ambiguous (color
cannot be discerned) after 24 h, incubate sampie for up to 4 h
longer to allow test color 1o 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 califorms.

Colilert can be incubated for <28 h. After 28 h, negative test
results are still considered valid, but positive results are not,

2) Colilent-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 total coliforms.
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ENZYME SUBSTRATE COLIFORM TEST (8223)/Enzyme Substrate Test

However, if the chromogenic response is ambiguous (color
cannot be discerned) after 18 h, incubate sample for up to 4 h
longer to 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 twotal coliforms. If the chromogenic response is
questicnable (color 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 medium 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 tums an inappropriate color (c.g., green or black) that
interferes with test-result reading, another method must be used.

b. Escherichia coli: The fluorogenic substrate MUG is hydro-
lyzed by the bacterial enzyme B-p-glucuronidase to yield a bluish
fluorescence when viewed under long-wavelength (355-366 nm)
UV light. The color change (indicating B-n-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 a 6-W bulb and hold it within 5 in. of
sample in a dark environment. 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.

1) Colilert—IF the sample has a bluish fluorescence equal to or
greater than that of a total-coliform-positive comparater, 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 to allow the fluorescence 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. coli.

1f 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) Coliler:-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. colf. If the fluorescence is ambiguous
(cannot be discerned), the sample may be incubated for up to 4 h
longer to allow the fluorescence to intensify. If sample fluores-
cence does intensify to 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 E. coli. Samples
that are negative for total coliform bacteria are also negative for
E. coli.

2101

3) Colisure—If a tatal-coliform-positive sample fluoresces,
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 sample
clearly fluoresces within this period. then it is positive for £. coli.

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

6. Reporting

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

For the multiple-tube procedure, calculate the MPN value for
total coliforms and £. 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 infeet and replicate in
Escherichia coli. They are shed in human and animal feces.
Although coliphages 4re not known to be hazardous 1o human
beings, they are potentially important microorganisms for mon-
itoring the microbial quality of water and wastewaters.'

The detection of coliphages has been of increasing interest
since it has become clear that bacterial monitoring of waters and
wastewaters may not adequately indicate the presence of viruses
in those waters,* The presence of pathogenic human viruses in
waters is a public health concern. Waterborne outbreaks of viral
illnesses, such as gastroemteritis and hepatitis A, occur i the
United States and elsewhere. Detection of human enteric vi-
ruses in water and wastewaters, however, is beyond the capabil-
ities of most water laboratories. Such detection traditionally has
required the use of cell culture techniques.® These techniques 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 to human virus assays as an indicator
of the viral quality of waters.®’

Recent progress hes 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 as the male-specific RNA coliphages (also
referred to as the F-specific RNA coliphages or FRNA coli-
phages).® These coliphages are 20 to 30 nm in size, contain a
single-stranded RNA genome, and have an isometric morphol-
ogy. They exclusively infect bacterial cells that possess an
F pilus, an appendage used for bacterial conjugation, Their

* Approved by Standard Methods Commities 2004,
Joint Tusk Group: 22nd Edition—Fred P, Williams, I, and Ronald E Stetler

(co-chairs), Samuel R. Farmah, Pierre Payment, Mark D. Sobsey, William A.
Yanko.
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significance lies in the fact thar these coliphages are structurelly
similar to 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 environment. 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 enferic viruses in being relatively resistant to
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
L. 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 require the presence of an
F pilus to infect host cells, They represent 1 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 typhimurivm WG49. That host has
been used by many laboratories to detect male-specific RNA
coliphages and it previously has been used in one standard
method protocol." Although a double-agar-layer plaque assay
has been specified in these procedures. a single-agar-layer
method also is presented and can be used as an alternate plagque
assay. Such a single-agar-layer assay has been incorporated into
amethod developed for the examination of ground waters. " One
additional procedure, a membrane filier method for assaying
100-mL (and larger) sample volumes. is also presenied here.
Other methods are available elsewhere. Ope. an enrichment
method, has particular usefulness as a presence-gbsence assay.'
Unless otherwise indicated in the procedures deseribed here,
refer to Sections 9060A and B for guidance about sample col-
lection, preservation, and storage.
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para os seus tré&s novos membros. O novo JEB assumird e
| renovara o trabalho nessa tarefa. Agradeco por esta
| PSEQURLA. == o s e e
#2 Confirmar métodos incluidos no SM 9223B —————————m—mmmem
' Colilert, Colilert-1¢ e Colisure s3o os Unicos métodos
fluorogénicos cromegénicos atualmente incluides no SM
2 3B, — e e e e
Novamente agradeco &S SUas pPergunias. ———-——-———————c————oo
Atenciosaments, —————— oo m o
Py == s e
_________________________________________________________ |
Terry E. Baxter, Ph.D., P.E. =—mmmmss oo dmsne o s
| Professor Engenharia Ambiental ——=————————mmmmmmmm
T
Northern Arizona University ——-——————mm—mmmooo o |
2112 S Huffer Ln, Bldg. 69 ————mmmm e
P.O. BoX 15600 =——— e
Flagstaff, 2Z 86011-1560 ————~——~——m—mm e
voice: 928-523~2008 ————=-—m—mmmmmm
fax: 928-523-2300 —=mmmmm e
Laboratérioc de Microbiologia e Biotecnolegia
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Shigaki, Lidia

De: Vinksnaitis, Patricia

Enviado em: quarta-feira, 17 de julho de 2019 15:07

Para: alexandrecarvalho@ffdc.com.br; Goncalves, Eduardo; Shigaki, Lidia Y WS'-L ?""\_
Assunto: ENC: Standard Methods Inquiry ; RGN

Prezado D.Alexandre, boa tarde! e

Rubrica _}’
Conforme conversamos, segue abaixo o e-mail do Standard Methods. h B
Qualquer divida estou a disposigao.
At.te,
Patricia G. Vinksnaitis | Product Manager Water
Av. Brig. Faria Lima, 4300 - 1° Andar ~ Ed. FL Corporate | S&0 Paulo/SP - GEP: 04538-133, BRAZIL
o +55 11 2594-0830 | m. +55 11 94761-2843 | patricia-vinksnaitis @idexx.com | www.IDEXX.com. br/agua
1 I, o Q.
. Bese Blemer 477 %
From: Terry Evan Baxter <Terry.Baxter@nau.edu>
Sent: Friday, July 12, 2019 9:06 AM
To: Root, Patsy <Patsy-Root@|DEXX.com>; 'William Lipps'
<williamlipps@eurofinsus.com>; Ellen B (HEALTH) <ellen.braun-
howland@health.ny.gov>
Cc: Nathan Edman <NEdman®@awwa.org>; Blazer, Manja <Manja-
Blazer@idexx.com>
Subject: Re: Standard Methods Inquiry
Hi Pasty,
I do apologize for having taken my time with this, but | did want to make sure
we had everyone's input on this so | could reply to you with the most current
information possible. Here are the response statements regarding your two
. questions.
#1 Confirm process for adding new or revising methods
This process is currently unchanged from the October 2015 description,
however we do find that the review and revision to provide additional clarity
remained on hold while the Joint Editorial Board transitioned to its current
three new members. The new JEB will take up and renew work on that task.
Thank you for this question.
#2 Confirm methods included in SM 9223B
Colilert, Colilert-18 and Colisure are the only chromogenic fluorogenic
methods currently included in SM 9223B.
Again, thank you for your questions.
1
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Best regards,
Terry

Terrv E. Baxter, Ph.D., P.E.
Professor Environmental Engineering

Northern Arizona University

2112 8 Huffer Ln, Bldg. 69

P.O. Box 15600

Flagstaff, AZ 86011-1560

voice: 928-523-2008

fax: 928-523-2300

Director, Applied Microbiology and Biotechnology Laboratory

Part-time Professor Xi‘an University of Science and Technology

Standard Methods 24th Edition Joint Editorial Board
Standard Methods Part 1000 Coordinator
ABET Senior Program Evaluator
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9/30/2019 BEC/SP Bolsa Eletrénica de Compras - Recursos

Mensagem: DESPACHO DO PREGOEIROQ

SPDOC ne: 1371299/2019 A A
Assunto: Aquisigdo de Kits de Exames Microbiolégicos de {2
agua - Proagua (:‘;; fl 2’ 3 l

Data: 16/09/2019

A presente licitagao — Pregao Eletronico n°. 043/2019 foi
promovida para Aquisi¢do de Kits de Exames Micraobicldgicos
de agua - Proagua. O Edital em atendimento ao Inciso | do
Artigo 8° do Decreto Estadual n® 47.297/02, c.c. Artigo 10° do
Decreto Estadual n® 49.722, de 24 de junho de 2005, foi
publicado no “Diario Oficial do Estado”, no dia 09/08/2019,
com abertura da sesséo publica em 23/08/2019, as 10:00
horas, conforme fls, 104.

Aberta a Sessao Publica, com a colaboragao da Equipe de
Apoio, as servidoras CECILIA GERALDES MARTINS,
ADRIANA ALMODOVAR e RUTH ESTELA G. ROWLANDS,
foram selecionadas as propostas, em conformidade com a lei.
Realizada a negociagao e posterior habilitagao, a empresa
IDEXX BRASIL LABORATORIOS LTDA foi declarada
vencedora do certame para os itens 01 e 02, sendo procedida
a adjudicagéo dos itens sob a citada forma.

Todavia, a empresa INTERLAB DISTRIBUIDORA DE
PRODUTOS CIENTIFICOS LTDA interpds recurso
tempestivamente contra a habilitagdo da empresa acima
citada, arguindo, em suma, a defesa do produto por ela
ofertado anexando em seus memoriais laudos referentes ao
mesmo, anexados aos autos as fls 234 a 247.

Exercendo o direito de contrarrazdes, a empresa vencedora
IDEXX BRASIL LABORATORIOS LTDA anexou material
escrito que sustenta a sua habilitagdo, anexados aos autos as
fls 248 a 277.

Diante do exposto, a equipe técnica de apoio constatou que a
21° edi¢éo do Standart Methods of Examination of Waterand
Wasterwater, mencionada pela recorrente, esta desatualizada
e nao consta na edigdo vigente a 23*.Em contato, por e-mail,
com o gerente de informagdes técnicas do Standart Methods,
Nathan Edman e com a autora da segao 9223 Jennifer Best
para esclarecimentos, anexados as fls 278 a 280 dos autos,
fica claro que nao atende aos detalhes descritos na segao
9223 por apresentarem pequenas mudangas de
tempo/temperatura de incubagao. Por estas razdes se
manteve a desclassificagao da recorrente,

Uma vez concluida a licitagdo, tendo sido encaminhada a
documentacgao original ou copias autenticadas por tabelido de
notas por parte da empresa vencedora do certame, em
cumprimento ao disposto na alinea “e" do 5.9. do item 5 — Da
Sessao Publica e do Julgamento, do Edital, entendo nao haver
obice a homologagéo do certame apds a devida reserva de
recursos orgamentarios.

Isto posto, encaminhe-se ao Nucleo de Compras e
Suprimentos para canhecimento e demais providéncias que se
fizerem necessarias.

Claudemir Rocha da Cruz
Pregoeiro

Data: 19/09/2019 18:27:33
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