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Abstracts : A sensitive and rapid enzyme immunoassay(EIA) to detect Escherichia coli 0157
in ground beef was developed by using a sandwich type assay with polyclonal antibodies to £
coli 0157. E coli 0157 in ground beef could be detected within 15hr, including incubation for
12hr in enrichment broth and 3hr in immunoassay. The EIA could detect 1.3 % 10° cells of E coli
0157/g of ground beef without enrichment. The lowest limit of detection was 0.23 E coli 0157
per g of meat after enrichment. Confirmation was required in the positive specimens in the EIA
by culture method even though the negative specimens were not. These results suggested that the

immunoassay could be a very efficient method for the screening E coli 0157 in meat.

Key words : Escherichia colf 0157, EIA, screening.
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ARelth
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AR TZF : BIAY AL4-# capture antibody(cAb) ] 2 2}
NEQ uA] ZALE &9 E coli 0157:H7 ATCC
438942 AMEEI L, Fol4 A AHLE dFT
Table 19|48 29] O, 5 E coli 3259} Aeromonas sal-
% 4872 ALg3 )

E coli 0157 :HT &Y : FTWAZ cefixime
(50ng/ml)# vancomycin(40pg/ml, Sigma)o] A 7Fd tryptic
soy broth(CV-TSB)E AMg3t3th 4549 2§ 252
CV-TSB 225mlg} Eqste] #AsGen, T 1g
& CV-TSB 9mlst £, 37C 3.7]2 QoA uf
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E coli 0167 1 H7 22l&H : ¥ 2 ¥4 Sand-
erson et al '°8] WhHo] el AX P E, dokET
Ag FFAGFE 1007E 10002 Ma}oal cefixime
(50ng/ml)3} potassium tellurite(2.5pg/ml)7} A 7H€ sorbitol
MacConkey agar plate(CT-SMAC)ol| zt2} =33te 377,
3712 dopmgsigct. e AT H §4¢ 27
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ste 813 & A A8 & BCA protein assay kit(Pierce) 2 &

=8 AU AAE FAE cAbE AL, 0.
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- TH,0, 1.4mM KH,PO,, pH 7.2, PBST)2.2 53 A3 3}
gt} 2%(w/v) skim milk(Difco)7} A7+ PBSTE £5-3}
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1087 #9 F Agoz 43 & EIA AE 100
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Table 1. Evaluation of specificity of the EIA with pure cultures

HH ZFAZF ZA}

E coli 0157: H7& 45 ¢ 2.

3CFUSH 0.23CFUE 1ZHo= ﬁ&a}oq z37, =7
64171, 124171, 1841215 o) 22} EIAS

EIA%t £ coli 0157 1 HT &2
o ok} & 7t &

& 28 508 &

W Ao 8w

Aztd EIA A E

iy

it

o Bolye 24}

EXo H|n

< O

ol w ] $ate] H 1) 357
EIA A Ed] &84 E coli 0157 &
2 23433 o}&8 E coli 0157:H7 2d5AHL
I A&t A& W Rk

3

i

RS
: EIA A

Z 3}(Table 1), E

Organism* Serotype EIA** Organism* Serotype EIA**

E coli 03:H31 - E coli 0137 :H41 -
04:H-~ - 0139 :Hl1 ~
06:H- - 0141 :H4 -
O8:H- - 0149 :H10
Ol4:H- - 0150:Hé6 -
0O15:H25 - 0157 : H19 +
016: H48 - 0157 :H7 +
038 :H30 - 0157 :NM +
045 : H23 \ Aeronomas salmonicida -
051 :H24 - Bacillus subtilis
055:H~ - i Citrobacter amalonaticus +
078 :H - - ' Edwardsiella tarda
0101 :H- - ' Klebsiella pneumoniae -
Olll1:H- - Listeria monocytogenes
Ol114:H32 - . Listeria innocua -
Ol16: H10 - ¢ Listeria ivanovii -
O117:H4 - Listeria murrayi -
Ol18:H- - Salmonella typhimurium -
0119:H27 - | Salmonella choleraesuis -
0120:H6 - } Salmonella enteritidis ~
0123: HI16 ~ | Salmonella paratyphi A -
0131:H26 - . Staphylococcus aureus
0132:H28 x Streptococcus agalactiae -
O133:H29 - . Streptococcus dysgalactiae -

* E coli strains were received from Statens Serum Institute(Denmark) except 078 : H-(WHO Enterobacteria center), 0157 : H7(ATCC 43894), Q157
NM(E coli Reference center, USA). Aeronomas salmonicida(FPC 365, Japan), Bacillus subtilifATCC 6633), Cirobacter amalonaticus(Fairfax hospital, USA),
Edwardsiella tarda(FPC 231, Japan), Klebsiella pneumoniae(NVRI 2948, Korea), Listeria monocytogenes(ATCC 19114), Listeria innocua(ATCC 33090), Listeria
ivanovi( ATCC 19119), Listeria murrayi{ ATCC. 25401), Salmonella typhimurium( ATCC 19585), Salmonella choleraesuis(Statens Serum Institute, Denmark),

Salmonella enteritidis(ATCC 13076), Salmonella paratyphi A(Statens Serum Institute, Denmark), Staphylococcus aureus(ATCC 5657),

agalactiae (ATCC 13812), Streptococcus dysgalactiae(ATCC 27957).

Streptococcus

** The results of EIA were expressed as negative( { 0.2), suspect(0.2~0.5), positive( ) 0.5) on the basis of the cutoff value calculared from the negative

controls at 405am.
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Table 2. Results of EIA to detect E coli 0157 : H7 in inoculated three different medium

No. of diluted E coli 0157 : H7(CFU/ml)

Medium
107 10° 10° 10 10° 10 10 10°
PRS + + + + +/- - - -
TSB + + + + +/- - - -
EC + + + + +/- - - -

Table 3. Detection of E coli Q157 : H7 in inoculated beef meat with the enrichment EIA

No. of inoculated E coli 0157 : H7(CFU/g)

Enrichment

13x10°  1.3x107 1.3x10° 1.3x10° 1.3x10* 13x10° 13x10° 1.3x10 13
Pre-enrichment + + + + +/- - - - _
Post-enrichment + + + + + + + + +

coli 0157:H19, E coli O157:H7, E coli 0157 :NM
(nonmotile), Citrobacter amalonaticus 9| A%+ %A1 uk-g-o] 1}

Elton], yna 4FdMe 2F SAH0E e

ZTHA o A NGRS FFE AT A
T}(Table 2), PBSE. 3|4 & %o Azek TSBL} EC broth
2 343 Ayrt sd&td, WAL ES A EAd
GEg oA g Aoz FEAHYH

EIA 1 E9 U734 golry] St Hazjd AF
A 02 E coli 0157:H7& 1.3x10°CFU/g%§ 1.3CFUfg
72 0AGAEE 2t JFse FFAH S5
EIA Z2E A3 ul(Table 3) 2 Ao & 1.3 x 10°CFU/
gtA A2 § Ao, 1847 2FF = 1.3CFUY/
AR 228+ AU

A& 999 E coli 0157:H79 27444 L BlnZ
A}e g}, 4 So 0.21CFU/g] E coli 0157:HT¢] 295
of AdEE 18N FEFolE FTH Imle 42X
10°CFU7Z} A 235 % TH(Table 4).

Table 4. Growth of E coli 0157 :H7 in inoculated beef
meat after enrichment

No. of E coli 0157 :H7/

No. of E coli 0157 :H7 ml of enrichment broth

Samples

inoculated(CFU/g) after 18hr enrichment
A 2.1 54x10°
B 0.21 42x10°

SHA u Z7E 248k E coli 0157: HTE 43

1 CFUE 43S W T2 6AH3E ElAR

H37) 1g% 023CFUS HERS
ggFgolu ot F 124 7k0]

1 ¢ tH(Table 5).

5]

°l 7}0 s,
# 6N 2T E

FHUISE

Table 5. Effect of enrichment time to detect E coli 0157 : H
7 in beef meat

No. of inoculated Enrichment time(hour)
E coli O157:H7 in -

beef meat(CFU/g) 0 6 12 18
23 - + + +
0.23 - /- 4 +
Hi7) 3573 & E¥ 5071& Ao R EIASHE coli
0157 H7 221 54¢ FAId] A5k v mek 2 2H(Tabe 6)

Table 6. Comparing the results of EIA with those obtained
with culture method

No. of samples with indicated result

Sample(No. of

samples tested) EIA Culture method
positive  negative  positive  negative

Beef meat(35) 0 35 0 35

Bovine feces(50) 4 46 0 50
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H37] 35890 EIAS E coli 0157:H7 £ % 30|
BF FAHOE YEh 100% dA&E HeloH, &
TH 50U F EIA AEAM 4310] FHPO2 dEgou
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0 &
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3= EXu&F o sorbitol MacConkey agar(SMAC)E %
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TEEZ gk 2y o2l @ AstE AAE vz &
HAuEE &40l Yot HZo e WA W
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B Ao A2 E coli 0157 23244 FIA J &
+ E coli 0157 :H7¢] 0% th3t polyclonal antibody
{pAb)E cAb®} detection antibody(dAb)E A}-4-3h sandwich
ELISA ¥ijojo}, wrelA E colie] 0% o] 1570] H3t
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AL (Table 1), E coli ©) 9ol Yersinia enterocolitica, Bru-
cella spp, Citrobacter spp 5% E coli 015738 359 &
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HAe &SkA T Citrobacter spp 52 E coli 0157:H7
2@ A ¢ CT-SMACH A &&o] of¢ g $ub of
U2} sorbitol S B#3}7] WEo HE EIA A E A ¢
AL S fbslgelE E coli 0157:H7 824y o
2 4A o] stsdteet 2.

Az EIA ZES SF 4 A EE A% E coli 0157
tH7o] 13x10°CFU/g o4 Slojobet 2&7bsasit
(Table 3). 21211} E coli 0157 : H70] 0.21CFUJg 9. 50}
U s 18A7 FTAA L Fal 42X 10°CFUZHA 3
TE B E(Table 4), 2 &F ol M E coli 0157: HTo]
ogHol Adrigte FE3 2 EAAEZ 2T F 9]
oglgt Al HY. B3 E coli 0157:H70] A& 0.23
CFU/g S.45lol® 12X 7t $7e8 £83 #EE #
AAY & AP Aop(Table 5), 49} 4475 o &
SAEHET.

H171% & 2L EIA AE 34389 E coli 0157
52 #ldta} FAY E coli 0157: HT1E EA %3
Z IH(Table 6), 4 a7]o) A& 23 FHugol deht

nlo
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Qo E coli 0157:H70) Ba|HR] &e AL EwZd
E coli 01573 FEUL /M e FEd 98 Ao

FRET
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E coli 01570] gle & tle|A E coli 0157 :HT £a| &
NEZ Z871 glem, EIA Aot $4Y Hyols E
coli 0157¢) 93t AR Fi= 0157 o] 9] TEYSY
g 7HAE e FEA g RAAAE E coli 0157:H7

TAUEHLR Qstofof & AoE AlgET
ZNAE2 E coli 0157 :HT LG 452 2A1317] 9
dte] AA 02 E coli 0157:H7 B FA 0 &3
W& Az mFo) 289 Aolth JEM EIA A E
2 WA 23Ystd FANEE B AR dEA
9k E coli 0157:H7S 2ajginiy ‘%*é—g— =Y = »1
th B3 B EIA JEE 23F 347 o9 éﬂr
o] 7} 31, microplate® o] 432 2 Tl AR

44 A £ 8 W o 29 PuE Aaz
84 ol £ coli 01578 222y 3710 g 3elet
LS

)
st
i
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©
o
g,

1.E coli 5 % 4855 £49| %5t EIA A Eq & &
g+ A3, E coli 0157 : H19, E coli 0157 : H7, E coli 0157 :
NM, Citrobacter amalonaticus o) % %A k40| Viebyt
o8], oA MFo)HE BF SO deyu.

2. 2] 37)e] AAHOE E coli 0157: HIS 9.9A 7
EIA Z1ES A 8¢ 45, F2 3£ 1.3x10°CFU7 A
A& 7hed oy 1242 FEFole 023CFUg7tAl
Aed 5 ddo.

34317 % 4 EHg R EA A

T

157:H7 —E’c?ﬂ CRAS %’*l

(8%)4 oA W’O] L et o, »Jul
S E coli 0157:H7 2|54 A#y %
ElY 100% Y48 BSich

- 749 -



10.

11.

g8

. Riley LW, Remis RS, Helgerson SD, et al. Hemor-

rhagic colitis associated with a rare Escherichia coli
serotype. New Engl J Med, 308:681-685, 1983.

. Hockin J, Lior H. Hemorrhagic colitis and hemorrhagic

uremic syndrome caused by Escherichia coli 0157 :H7
in Canada. Can Dis Weekly Rep , 13:203-204, 1987.

. Wells JG, Davis BR, Wachsmuth K, et a/. Laboratory

investigation of hemorrhagic colitis outbreaks as-
sociated with a rare Escherichia coli serotype. J Clin.
Microbiol , 18:512-520, 1983.

. O'Brien AD, LaVeck GD. Purification and characteri-

zation of a Shigella dysenteriae 1 like toxin produced
by Escherichia coli . Infect Immun , 40:675-683, 1983.

. Griffin PM. Escherichia coli 0157 : H7 and other entero-

hemorthagic Escherichia coli. Infections of the Gastro-
intestinal Tract , p739-761, Raven Press, NY, 1995,

. Lamothe F, Gaudreau C, Bemard D, er al. Hemor-

rhagic colitis following the consumption of ham-
burgers-Quebec. Can Dis Weekly Rep , 9:50-51, 1983.

. Kim MS, Doyle MP. Dipstick immunoassay to detect

enterohemorrhagic Escherichia coli 0157 :H7 in re-
tail ground beef. Appl Environ Microbiol, 58:1764-
1767, 1992.

. Padhye NV, Doyle MP. Rapid procedure for detecting

enterohemorrhagic Escherichia coli 0157 : H7 in food.
Appl Environ Microbiol , 57:2693-2698, 1991.

. Todd ECD, Szabo RA, Peterkin P, et al. Rapid hy-

drohpobic grid membrane filter-enzyme-labeled an-
tibody procedure for identification and enumeration of
Escherichia coli 0157 in foods. App! Environ Mi-
crobiol , 54:2536-2540, 1988.

Jung SC, Jung BY, Yoon JW, et al. Development of
a multiplex-PCR for the rapid detection of Escher-
ichia coli 0157 : H7 from raw beef. Korean J Vet Res,
38:173-181, 1998.

Okrend AJG, Rose BE, Bennett B. A screening
methed for the isolation of Escherichia coli 0157 : H7
from ground beef. J Food Prot, 53:249-252, 1990.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

- 750 -

Samadpour M, Liston J, Ongerth JE, et al. Evaluation
of DNA probes for detection of Shiga-like-toxin-pro-
ducing Escherichia coli in food and calf fecal samples.
Appl Environ Microbiol , 56:1212-1215, 1990.

Levine MM, Xu J, Kaper JB, et al. A DNA probes to
identify enterchemorrhagic Escherichia coli of 0157 :
H7 and other serotypes that cause hemolytic uremic
syndrome. J Infect Dis , 156:175-182, 1987.

Weeratna RD, Doyle MP. Detection and protection of
verotoxin 1 of Escherichia coli 0157 :H7 in food.
Appl Environ Microbiol , 57:2951-2955, 1991.

Flint SH, Hartley NJ. Evaluation of the TECRA Escher-
ichia coli 0157 visual immunoassay for tests on dairy
products. Letters Appl Microbiol , 21:79-82, 1995.
Sanderson MW, Gay JM, Hancock DD, et al. Sen-
sitivity of bacteriologic culture for detection of Escher-
ichia coli 0157 : H7 in bovine feces. J Clin Microbiol,
33:2616-2619, 1995.

Ewing WH. Edwards and Ewing's Identification of En-
terobacteriaceae. Elsevier Science Publishing Co. 4ed,
NY, 1986.

March SB, Ratnam S. Sorbitol-MacConkey medium
for the detection of Escherichia coli 0157 :H7 as-
sociated with hemorrhagic colitis. J Clin Microbiol ,
23:869-872, 1986.

Thompson IS, Hodge DS, Borczyk AA. Rapid bioche-
mical test to identify verocytotoxin-positive strains of
Escherichia coli 0157. J Clin Microbiol , 28:2165-2168,
1990.

Wright DJ, Chapman PA, Siddons CA. Immunomagnetic
seperation as a sensitive method for isolating Escherichia
coli 0157 from food samples. Epidemiol Infect, 113:
31-39, 1994.

Bettleheim KA, Evangelidis H, Pearce JL, et al. Iso-
lation of Citrobacter freundii strain which carries the
Escherichia coli 0157 antigen. J Clin Microbiol , 31:
760-761, 1993.

Borczyk AA, Hamett N, Lombos M, ef al. False-positive
identification of Escherichia coli 0157 :H7 by com-
mercial latex agglutination tests. Lancet, 336:946-947,
1990.



