IDEXX
Literature Cover Sheet

09-62227-00
IDEXX #: 12C

Topic: HEnterolert™ evaluation

Title: Evaluation of Enterolert™ for the Endmeration of Enterococct in
Recreational Bathing Waters

Author: Gary Budnick, Robert Howard, and Donald Mayo, State of
Connecticut, Dept of Health

Source: 96% General Meeting of the American Society for Microbiology, New
Orleans, LA

Date: May 23, 1996

Highlights:

e 138 Marine and freshwater recreation water samples were analyzed with
Enterolert and the mE MF method.

» Enterolert had false positive rate of 5.1% vs mE MF’s 10.0%.

e Enterolert had a false negative rate of 0.4% vs. mE MF's 11.7%.



Evaluation of Enterolert™for the Enumeration

of Enterococci in Recreational Bathing Waters

Gary Budnick™, Robert Howard, and Donald Mayo
State of Connecticut
Department of Public Health

Presented at the 96" General Meeting
of the American Society for Microbiology
May 23, 1996
New Orleans, Louisana

Laboratory Division
10 Clinton Street
Hartford, Conn. 06106
Phone: (860) 566-2717
Fax: (860 566-7813




‘siajem dungieq jeaoneaioal jo Aufenb [B2130[01qOIoIUI 1] SUIUIWIZP
10J aanpaoosd JN 91 01 2ARBWIS)E SUIALS W) PUB 1500 “01jioads ‘DAIISUSS BIOW B SI LISJOIIUL] JRI) popnouod
oM\ “sown) Suipeal pue (SINOY g sNsiaa $7) UeNBGNOUL ‘dn-}as $83] 0} 9NP PAAIYOE 219, STUIARS duil) jueoudig
smyeys Gunodos Apjenb opdwrs uo jooye [punuiur pey (poissl sajduwies jo 948°C) synsa 159 aanviedmod ul

e A

voneriea qim sajdweyg Apanoadsal ‘o470 pue % °¢ 9 0] punoj asem Yorjm ‘sejel 2anedou asjey pue aamisod
2S]ej [BMOE QUILLIINP 0] [9900012JUd Jo 9ouasaid oyl J0J paIni[uo atom sfom , Ael]-nuend)y aanedou pug aanisod
[0S JO [2101 © ‘UOnIppE U] "Spoyiaw om) oyl usamiaq (sisdjeue 1891 paaied Aq ¢9 (=d) aouaigjiip jueoyuds
ou pue (/6 Q=) UoL[a1I0d 1BduUl] SU0NS ¥ pamoys sinsal 1591 [oreaed jo sisAeue [eonspels seaie Jungieq
[ELO1E2102] Pa10juol A[QUnos woj paulejqo sojdures JojemUsoi] pue auLiewl R 3unse) Aq poyisw Jy piepuels
2) 01 padeduiod pue pajenBAS SEm WaISAS SIY] Cstolem SUIIRG Ul 190000121U9 JO UOURISWNUD 10) ainpanoid
(:]JA) 131]1} SUBIQISLL PIEPURIS 9Y) 0} 2ANRUIANE Uk se padojoaap uasq sey ‘poysatt (NJA) taquinu ajqeqoid jsow
‘POIBLIOINE-TWAS MOU 1 “("H N “NOOIQISIA, *"OU] SALI0TBI0GE ] XX HIT) 5y, JHR[0I2307] "SOIIAIOR Sulifjeq [eUO0ITEaInl
Burnp uonnjjod jeos) 01 ainsodxo YIm PAILIDOSSE SYSLI YR JO JOIRDIPUL [BLIAI0RYG 1524 o) ST A1ISUap 19200012)U7]

.
[N

LOVHLSaY



“sgale Juiyieq [RUOIIBAIDAL JOJEMIJSIL) pUR JULIBWU [BPI] paioliuow
Ajpunnor wogj pauteiqo sajduies Juisn snbwuyos) J plepuels s 01 1 peaedwoo pue AJojopoyiaw mau sig)
palen[eAd 9ABY om Apmis sig) uj (1°g) uonnjjod [eoa) 10J SIOJEM SULIRW PUE [$9I1f JO FULIONUOW [BRIQUILOIIAUD
10] poudisap uaaq 2Aey [N Suisn swsAs 180) ‘Apusnbasuo)) "$20I00s JYDI] Jo[OIARIN PIm pIjodlap AIsea pue
‘oruafournies-uou ‘oyidads pue samsuas Apjdy Surag jo sfejueape iy aary saesqns (N [ApequiniLyop
"100000191U9 AQ PIZIJOYRIGWL USYM  §90SaJ0n] jeyl  ‘opisoon|d-(j-g-jAIejijjaquinjAyet-p  ‘OrRIsqns  10JBIIpUI
TUDLIING ¥ SIZININ 1I2]0I9JU] "SWSIULSI0 101edIpul [eap) 10§ siaem (1) suliewl pue (g8°g) ysaj 1501 0} Ajnyssaoons
past U23q sey yotym (6)ATojounoa], 21eAISqnS pPaula(] uo paseq SI WaISAS 153] o], Junsa) jonquoo Aynjenb pue
uonendruewr $s3) Jurnnbal apyam aanpadsold JW 2y uet]) aw 553) APULOYIUSIS Ul SI0IEAM wmm:n: Ul 19200012]U9
sjerawinuo ued Yy padojaasp Uoaq sel ‘JUdjoIUY ‘poyis NJN palewolne-iwos mau v ‘Apueoay] Apeanoadsar
“of £711 PUB % ()' Q] 2 O} Punoj alam saJel oAledou asje] pue aanisod 9s[e] oy ‘SIojeM UBLIENISA PUE QULIBIU WO
190000191U2 1940021 ApUaIol)a 01 E%Em st poiawl sH ydnoyiry (L1°1)°S[9A3] 1900001919 JOJ sIatem Suijieq
[BUOIIE2IDT 1$S2] O Pasn POYIoW 1){1] QURIGUISW PIepuels 2yl st (£1) 18 10 WIAYT JO POYIoW Fw 9t} pue swsiuedio

I01B2IpUL [E2130]01GOIdIW 10] SIAJEM SNOLIBA 159] 01 £[9AISUAIXO PIsSn UG JABY SPOYIoW Jajjy DURIQUISIA



‘("ouy “atemyos pedydein) weiford siemyos pousnes v

Jﬁwmﬁw mﬂmmﬁ SUOP SEM UONE[LI0OD [BDsNR]S 10] SPOiaul A pue LIs[olajuy 3y Jo Semmpmmgmﬁo Y SOLISILVIS

“UONIJ0D JO SINOY OF UM PIISo} pue paaianal a1om sejdwies [[e pue ¢6/11/6 Udnoay
CG/Z1/9 WI0I) 219M TONO[[0d JO saje(] "seate Juipq ongnd Jojemisaly puejur pue suliew jepi jo Supopuow
QuUNNOI 10) sjuauniedap yEaY [800] 10 SULIOHUO PUR JUAWISRURA 1918 AL JO NERINE/UCNI2J01] [BIUIMUOIIAUL JO

juswniedac] 2981S INONoouuo)) Ayl Ag pajnaljoo aram sojduies 1g1Bm SULIBW Pue YSatj CT 1O 18101 V OINT IJINVS

“s{jam A1l -puend) [ENPIAIPUL Ul 130020491U2
Jo 2ouasaid o eunmiagop 01 paudisep sem [ooojoxd B ‘sorsuoioeieyd syl Suisy) (P10 (Wnipaw unnoss
-0[1q) S1ES 9[iq %0 Jo 2ouasaxd ay) ur uINISI JZAOIPAY pur ‘|DBN 96 9 IIO] ‘D, CP 18 MOIT 10000012)U JO

SUTLI}S ISOW PUE D), GE T8 SIMD00 1000001339 Jo imold wnundo (7 TUNOLD YI0I0LOYI NOLLVIWHIANOD



(T A4V
pautuiap sem dnoid opdures je103 ay) Jo Anjenb 1ojem [RUL] OY] UO 10919 [{BI2A0 Y] ‘95T Bulieq [BUONES10D1 10)
2]qida200 10 (JW (O[/19000013)Ud [9 JO anjea Jjo-1no ajdwrs 9]3uls poaysi|qeIss ay] spaedxd A)ISuap 19002013jud)
siquidooop jou 1aqne se seydwes Juikpssed Ag (b ANDLD Anpgedeocoe [eordojoiqoronu 10j W) jjo
- adwes 9jFU1s NO09UNO) JO RIS PAYSIQERIS? 9} U0 paseq AJISUap 10000049jua Aq padnold usy 21om sHnsal

&

159} jopjeed asoy [, "¢ 2inTL] ut umoys st (g =N) tonendod oydwes (210} 9y JO UCHNQLISIP I NS [[BISA0 AU,

INOLLVNIWYALIA ALTTVAO dALVAM AIdAVS NO OILLIW ISAL 40 LOIAIH




‘palsa) Ajeunnol aae sojdures jo siequinu odie] pue pajul] st soeds 10jeqnOUl A101RI0GR] J1 UCHEBIIPISUOD B SI S1y) pue soje]d
JIN 1 die Ajerewirxordde Jo aouds oy sayey Ae1j-nuend) yoey (wwgx(s) ysip tiad A piepueis ay) 01 9A0e[91 (WIUEX(T X097
xoxdde) azis si jo asneoaq sdeds aojeqgnour jJo junowe 19jeasd v aambsaa soop JEsH Avaf-pueng) oy, swsiuedio [01u00
aanedou pue aansod jo sjoao 1o81e) paulgep Juisn 10| Juadeal I[Suls Ayl jo Funsey soussqe/aouasaid saunbar Afuo Lejoiduy
‘uomippe U “paonpal si uorjelidxa erpew 0} onp ssof pue purey o 1oy og 0} Jo syunowe 1PIIe] SMOJ[E SIY) pue (JINJOBjAULRL JO
ajep wolj 1ead auo 0 dn) armeradius) w00 je paIos si eipatl patopmod Juslnu 1I9j0I3UH ) ‘puky JAYI0 Ay U paimbai si
591198 UODERI|I} ord Jo pud pue Furuurdaq oy je A)jIIAIS J9jesm ISULT pasagyng Sunse) pue smeredde 10)j1) suvaquuow A1I)s
10 aouruIIBy “(poredafiyal) syeom omd st sajepd 1wge m@b&@,& aup Jo ag1f Jeys pue Apjiqeidoooe aoueuriojsed pue ‘Aupios
‘Hd 10§ payoayo 2q st saye(d aede paaedoad yiif pue fur jo yaeg oo ‘ajduiexe 10J ‘AI0JRIOGR] INO U] “POISW A Y]
01 paaediiod se ss3] st LR[oIuY 1o0f Fulpury jusdesy pue Junss) jenuod Gienb jwyy punol aaey 9p OIU0d @mm:@

"1591 21 JuIpear Ul £oBINOoE 1078218 o1) JO asneoaq ‘poyraw JA 21 01 paredwiod se JIRj0IAUY
Jo Kuonroads pue ANAINSULS 1978auT 9l 0] SUNNQLIUOD 9q 0s|e ABW 2Injed) SI], "paseaiddp St siolld Joj fenusiod oy

puE SUOIOEDI 2] pral 0] pasnbal st doustiadxs pue Sururesy ssop eandalgo azowr pue 12ised 1591 91 FUIPRIT SAYRII 2INJea)



“Anjenb jeordojoiqoionu 10§ siajem SuiIEq [BUOIIEAIDRT TUIISD) USyM
aotoyd [eonoexd e AZojopoiaul SIy) o)eWL SONISLIBIORIRYD 9891 |, "suonenis yijeay otjqud snopaezey Ajjenusiod o1 puodsar Apjoinb
510U O] S[RIDIJO SAO]E PuE STUIAES JSOD OJUl SIJB[SUBI] SWMI] PUNCIBWING UL 95BAI0AP juelnsal 2y, “Ajoyioads pue A1A1isuss
w1 aseardoul ue Yia onbiuyoa) 19)]1) SURIQUIDW AU} UBL} JSUCOS SINsal aplaoid UBD JIS[0IUT] IR PUNO} 9ABY 2M

"Apyomb alowr asn 10j @EE% 9q 0] SBAIE ISBU[] MO[[R PIROM 1I2]0I0ug SUIsn ey
SaIBIISUOWIAP Apnis Ing "asn 10J 29) e 231eyd vy seose Junpeq ul ‘uosess yead Juunp Ljjeroadse ‘sossof enuaAdr JueaiudIs
O saje[StiRI] awl) 910s0[) “Junse) pur Jurjdures jeadar ydnony 2jqeidesoe oq 03 umoys si10jem 9 Jo Aijenb eorfojoiqoloiw
oy un pasofo jdoy st vaae Juupeq a2y Arpiquidacoe Joj SpIZpuR)s Oyj peldx9 0] puno} aie vale Sunieg [RUOEaIDAl
orqnd ¥ Ul S[9AS] T00000121US B J ‘Svate Sunypieq [RUonEaloal JULIONUOW pue SUIIRUIEUL Ul PIAJOAUL SINLIOWNE (I
arjgnd 03 ureouod Lrewiid Jo aIe sanssi 9say ], poylaw JN oy} duisn o} poiedwon S8 SITRL AUNSO[D U ISBAIIGP 96 T [[RIDA0

UB Ul palnsal 9ARY pinom Apnis s ur pasn suale Juigpuc BUOTIROADDL QU] U108 0] 112]0I21U5T 24) 1O 28N 911 "SINSaI aaisod
Lp o . : & : LL tH




oo ‘mreuiour;) ‘Aouafy UoNII0] [BIUSWINOHAUY "§ (] "9L0/S8-H/009-VdH 2anpascoad 1a)j1j SuBIqUIDUL 31
£q Fo1EM UI 190000191UD PUR 1J0J DR{ILAYDST 10} SPOYIdUL 1S9, "¢86 ] Aouady Uonoajol [EIUsWUONAUL 'S [}

o) “‘Meuour) ‘Aousdy uenIN0Id [BIUSWIHONAUY S [} "T00-PR-S/0PP-Vdil
"9gE6]-L1Ia0Rq 10} BLI9NI0 Ajjenb 1otesm Juoiquiy 986 "Aouady Uo10j01d [PIUDWLONAUY S}

06L-98L:68
‘[orqoory "uoaiaug] jddy CJUIWUOIIAUS RULIBW U Ul JOI DIYOMIYISH PUR SULIOJ|0I [BIO} JO UOIOIJAp

10] J9JE AL SULIZJAFIRMI[OD) JO UONEN[RAY "£66] ourwiadueg ¥ 7] pue ‘Sue| [y ‘1es] - A [ D ‘Iouijed

P ‘esowinjeg ‘SUD[IAL P SWEIHIAL ‘T T0A ‘Adojouiajorg J0RWIAISAS Jo [BnURIN § ATIaf]
‘(*pa) 1o O [ pue ‘adivyS A MBI "SN UIRUS Y d 47 $901-£901 d ‘1000001935 "9861 "O'f IPUNIN

1£-99:0¢ "jorgoanjy (jddy Csioem suriew ul
190000.12JU3 JO UONBIAWNUL 10] anbIuos) 19)|1) QURIQUIBIN "SL6T "HIPQRD [T A PUB “IOUISL] Y[ © V' A ‘WA

oIy ‘Heuuoul) “Aouady UonoNan0ig
[EUSWUONAU “§ (1 " YZO-LL-6/009-VdH ~s193]1 suriquispy Fuifojdwir] swisiuedi(y J01edpu] Jo A194003Y ay)
uo wnisodwAs wy "g1-z1 "d seunpadsoid 13y suelquiani Jo ANjiqeiies aouBwIoMNad (LL6]1 THTH ‘UdIpRO

“YECT-1861:09 "jo1qosoljy "uonaus “jddy -senbruyoa opewidzus pides jo asn Aq siojem
[eise0D ur uonnjjod [839] Jo SULIONUOW "He6T UNnNpIA [ pue ‘sieade)) - ‘Andownwuod W T [RpSYLI

"D ‘uoiBulysepy ‘A50]01qoIoiy
10] A19100§ UBILIGUWY ‘UONIP3 (g ‘AZ0[01qoIdIjA [eolul[D JO [eauiy ‘("pd) Uuej|oA ‘HY PUE ‘19A0UD] )i
Gofeld VN ‘woaeq rd ‘Aeringy M'd ¥ CPIE-ROE d ‘100000101UH CCE6T TWIYRS L] PUR Y Y CWERLOR]

665685119 "POIN ATofoig T o[e A uonnjjod [RIUSWIUOIIAUD JO SIOJRIIPUI
[BIGOIDIW JO uoneIawnud oy} 10j Adojouyoa; ajeiisqns pauyap v 8861 S1eqpd WA pue ©0O's ‘draqpy

Ll

91

4!

el

01



FIGURE 2
QUANTI-TRAY WELL CONFIRMATION PROTOCOL

POSITIVE WELLS
f (258 Tested)

BE (+)
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not found 35 deg.C. . .
| growth D4-48 hrs. ’Z;uf?:ﬁ: Testing

3 false (+)

pure culture black zone (8E+) | 10 wells
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ENTEROCOCCH

ENTEROCOCCI turbid g BHI, 45 deg.C.

confirmed

no turbidity
211 true {+) j

Presumptive ENTEROCOCCI
streaked to 5% SBA then BHI (35 deg.C.)

- ENTEROCOCCI turbig no turbidity :
confirmed 1D
i. ‘ 3
25 true (+) | 7 true (+)
E. casseliflavus/gallinarum {18} E.faecium (8) |
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False positive rate
False negative rate
Quality Control:

Media

Equipment
& i
Supplies

Media storage

Time study

Incubation time

Reading Test

Sample turbidity

Incubator space
requirements

SUMMARY OF PROCEDURE COMPARISON

Membrane Filter vs. Enterolert

MEMBRANE FILTER

10.0%"

11.7%!

Test each batch of plates:
sterility and positive

(E. faecalis) and negative

(E. coli & 5. aureus) controls

Buffered rinse water,
membrane filters {each lot)

MF apparatus (UV), glassware,
pipeties

Prepared plates:
2 weeks refrigerated

approx. 16 min./sample

48 hours

zone size & intensity
on EIA variable depending on
colony size and density

Particulate matter may

affect recovery and reading of test

Media plate dimensions
(approx. 50 X 9 mm)

' Levin et al. 1975. Appl. Microbiol. 30:66-71

ENTEROLERT

5.1%

0.4%

Test each lot once:

with target levels of
positive (E. faecalis and
negative (S. marsescens
A. viridans) controls

Dilution water, glassware,
pipeties

Enterolert reagent:
one year @ room temp.

approx. 2 min./sample

24 hours

more objective:
positive or negative
fluorescence

. not a factor

Quanti-Tray dimensions
(approx. 260 X 120 X 9 mm)





