J. Fd Hyg. Safety 18(3), 118~124 (2003)

ooi3 20E12{TU|E 0|8t E. coli O157: H7 MEHE F|EQ S&M HI}

ZEM' - oS8 - 285 -

SEA . 22X - Y8

YEYSFOIHY NED/YE

Evaluation of the Efficiency of E. coli O157: H7 Rapid Detection
Kit using Immunochromatography

Hyo-Sun Kwak', Dong-Ha Lee, Hee-Sook Moon, Jong-Seok Park, Gun-Jo Woo and Chang-Min Kim
Division of Food Microbiology and GMO, Korea Food and Drug Administration, Seoul 122-704, Korea

ABSTRACT - For the rapid detection of various pathogenic microorganisms from food samples, various kinds
of kits have been developed and commercially available in the markets. With the advantages of speed, accuracy and
easiness, the market of these kits has gradually increased for the QC and QA field of food company as well as testing
facilities or laboratories. In this study, the characteristics such as the detection limit and the sensitivity of
immunochromatographic type of rapid detection kit (Donga Co, Korea, D-kit) for E. coli O157:H7 developed by
monoclonal antibody were examined and also the possibility of application of the kit to food samples was evaluated.
The reference kits used for comparison study were Reveal E. coli O157:H7 (Neogen Co., USA, R-kit) and VIP
EHEC kit (Biocontrol Inc., USA, V-kit) occupying major market share. In the detection limit test with the E. coli
0157:H7 reference, both R-kit and D-kit showed a distinct positive reaction in 10%m/ and weak positive reaction
in 10°/ml, whereas V-kit showed a same reaction in 105/m/. Also, it was identified that the culture treated with heat
showed more sensitivity than no heat treated culture. The sensitivity test was conducted against 22 isolates of E. coli
0157:H7, 7 strains of non-O157:H7 verotoxin-producing E. coli, 40 strains of E. coli with different O and H antigen
type, and 38 strains of non-E. coli Enterobacteriaceae, and all of the test strains except three were showed exactly
the same reaction against three kinds of the tested kits. All the three kinds of kits showed a positive reaction against
E. coli O157:H19, E. coli O148:H18 and Salmonella galinarium. We suppose that there might be a similarity in
serological property between these three strains and O157:H7. From the test results, it can be concluded that there
is (was) no difference between the D-kit developed in this study and R-kit or V-kit based on the detection limit and

sensitivity.
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ATk Nel AN TS Serratia entomophila, Vibrio
mimicus, Citrobacter freundii, Salmonella typhimurium,
Klebsiella planticola, Escherichia sp, Pseudomonas putida,
Klebsiella

Enterobacter aerogenes, Shigella

Serratia  marcescens, oxytoca, Providencia
stuartii, Shigella sonnei,
Sflexneri, Serratia odorifera, Enterobacter pyrinus, Kluoyvera
crvocroescens, Alcaligenes faecalis, Aeromonas hydrophila,
Acinetobacter baumannii, Pseudomonas oleovorans, Proteus
Salmonella  choleraesuis,

mirabilis, Tatumella  ptyseos,

Agrobacterium rhizogenes, Ewingella americana, Enterobacter

Vibrio

parahaemolyticus, Erwinia tracheiphila, Erwinia carotovora,
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Sfluorescens, Klebsiella aerogenes, Pseudomonas methanolica,
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Method(996.09)% tha<F O157:H7S ZHE3l7] s Fx=
<] ke ukHo g Biocontrol SystemsAHT]=)ollA AJAkE
3L Q1A Reveal E. coli O157:H7 test system< Neogen
AREI=el A Al Sl 9)t.

5%2] APBAFE BHI agar(Difco) HHu)RolA &1
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Table 1. Sensitivity of E. coli O157:H7 rapid detection kit
against E. coli O157:H7 reference strains

Cell Connt  Non-Heating Heating
(/ml))  Rkit Vkit D-kit R-kit V-kit D-kit
1x10° + + +
1x10° - - =
1x10* - - -
1x10° - - -

ATCC 43888 Ix10° + + +

1x10° - - -
1x10* - - -
1x10° - - -

ATCC 43890  1x10° + o+ o+

1x10° - - -

1x10° - - -
ix10° - - -
1x10° + o+ o+
1x10° - - -
1x10* - - -
1x10° - - -

ATCC 43896  1x10° + + 4+

1x10° - - -

1x10°* - - -

Ix10° - - -

E. coli
O157:H7

ATCC 35150

ATCC 23150

W+

o+

HH++ +H+H++ +HHF++H+H+ + A+ +
H o+
H+ + +H + + +H +++HFH+ +H ++ +

—: negative reaction, & : weak positive reaction, +: positive reaction

Control Line sy
Positive Line semmepy

Fig. 1. Detection limit of D-kit with E. coli 0157:H7 reference
strain. Concentration more than 10*m/ showed a
positive reaction. The upper line indicates color
indicator (control line) and lower line means antigen-
antibody reaction (antigens are present in the sample).
So, two red line indicates positive result and one red
line indicates negative resuit.
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B¢ gt & 208 P weh B AP v

FAS 718 T ARg3IATE 2259 O157:H7 A Ea5ol
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colife | ol Al F<¢ R- 2 V-
kit ¥ 0}143} j H7F el Dkits E coli
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Table 2. Specificity of E. coli O157:H7 rapid detection kit
against E. coli O157:H7 isolates

Table 3. Sensitivity of E. coli O157:H7 rapid detection kit
against non-0157:H7 E. coli isolates.

Soeci Specificity Species O serogroup Hantigen R-kit V-kit D-kit
pecies R-kit V-kit D-kit E. coli 74 1 - - _
E. coli O157:H7 + + + E. coli 55 NM - — -
E. coli O157T:H7 + + + E. coli 146 uT - - -
E. coli O157:H7 + + + E. coli 78 6 - - -
E. coli O157:H7 + + + E. coli 81 NM - - -
E. coli O157:H7 + + + E. coli 20 NM - - _
E. coli O157:H7 + + + E. coli 81 NM - - -
E. coli O157:H7 + + + E. coli 18 5 — - —
E. coli O157:H7 + + + E. coli 172 NM - - —
E. coli O157:H7 + + + E. coli 1 7 - - -
E. coli O157:H7 + + + E. coli 18 33 - - -
E. coli O15T:H7 + + + E. coli 161 11 - - -
E. coli O157:H7 + + + E. coli 25 4 - - -
E. coli O157:H7 + + + E. coli 5 21 - — -
E. coli O157:H7 + + + E. coli 125 UT - - -
E. coli O157:H7 + + + E. coli 44 45 - - -
E. coli O157:H7 + + + E. coli 16 NM — - -
E. coli O157:H7 + + + E. coli 44 NM - - -
E. coli O157:H7 + + + E. coli 6 NM - - —
E. coli O157:H7 + + + E. coli 162 NM - - —
E. coli O157:H7 + + + E. coli 158 6 - - -
E. coli O15T:H7 + + + E. coli 55 NM - - -
E. coli O157:H7 + + + E. coli 18 NM - _ _
E. coli O20:H- - - _ E. coli 7 4 - - _
E. coli O157:H19 + + + E. coli 29 12 - - -
E. coli O55:H- - - _ E. coli 2 NM - - -
E. coli O111:H- - - — E. coli 86a AGG - - —
E. coli O114:H32 - - — E. coli 6 12 - - -
E. coli O119:H27 - - - E. coli 63 NM - - -
E. coli 026:H46 - - _ E. coli 38 26 - - -
—: negative reaction, T : weak positive reaction, +: positive reaction g SZZ }le I:?(\)/I - - N
E. coli 55 26 - - -
044, 055, 063, 074, 078, 081, 0O86a, Oll4, O15, g C"ﬁ’: 12569 [;‘T - - -
. coli - — _
0125, 0146, 0148, OI158, 0159, 0Ol61, 0162, 0164, E coli 14 M ~ ~ ~
O172 E. coli 7t ¥¥d& R-kit, V-kit ¥ D-kitol] 2+2} E coli 148 18 . . .
Ag3isinh. 4843 3% O0148:HI8 E colis |23 E. coli 164 UT _ _ _
2E E2F= Rkit, Vkit B D-kielM 2402 SRIEHS] E. coli 8 NM - ~ -
E. coli 5 NM - - _

U E3F O148:HI8 E. coli E&FoIME 3714 F1EIA
BT e AaE B9 tHTable 3).

Non-E. coli Enterobacteriaceaelll LiEI S0]|4] &QIA|
B - F coliz AT Al 385 FoR 371A] A
Y 71E] tigh H]Eo9he-S AT Table 4904 B
ulo} 7+o] non-E. coli Enterobacteriaceae 37%-& 3714
kitol] thall 25 SAduHe-2 B o} S gallinariume 9%
Aure-S Hole ZoE ERIHAL

—: negative reaction, +: positive reaction, NM: non motile, AGG:
agglutination, UT: untyphable

¥

2 =5 §84 H7F ol Dkit 2 Vkitd Rkite
HoaazeiEady ¢2lE ol4skd JigE AegM 0157
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Table 4. Sensitivity of E. coli O157:H7 rapid detection kit
against non-E. coli Enterobacteriaceae

Species R-kit V-kit D-kit

Serratia entomophila - - -
Vibrio mimicus - - -
Citrobacter freundii - - -
Salmonella typhimurium - - -
Klebsiella planticola - - -
Escherichia sp - - -
Pseudomonas putida - - -
Serratia marcescens - - -
Klebsiella oxytoca - - -
Providencia stuartii - - -
Shigella sonnei - - -
Enterobacter aerogenes - - -
Shigella flexneri - - -
Serratia odorifera - - -
Enterobacter pyrinus - - -
Kluoyvera cryocroescens - - -
Alcaligenes faecalis - - -
Aeromonas hydrophila - - -
Acinetobacter baumannii - - -
Pseudomonas oleovorans - - -
Proteus mirabilis - - -
Tatumella ptyseos - - -
Salmonella choleraesuis - - -
Agrobacterium rhizogenes - - -
Ewingella americana - - -
Enterobacter leraicum - - -
Acetobacter aceti - - -
Pantoea ananatis - - -
Vibrio parahaemolyticus - - -
Erwinia tracheiphila - - -
Erwinia carotovora - - -
Escherichia sp - -

Pantoea citrea - - -
Flavobacterium lutescens - - -
Pseudomonas fluorescens - - -
Klebsiella aerogenes - - -
Pseudomonas methanolica - - -
Salmonella gallunarium + + +

~: negative reaction, +: positive reaction

Aol 3t et FUA A (colloidal gold conjugate)
ol 83le] E. coli O15THTE HAESHE 4ol AMEE
DA Sl e AAE so] Hojrd mA
FUA-Y0157 A HIAZE S e H=2 S
| Flz, dAls QA ZAAgel o8 AEY v o
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¥ £ ukE A8 A, A Ate S e
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& e o] AT
A AHEElE MU E coli 0157 H7 ey =24
RE EFE Ut o] debiele #59 AYst
4, A, Ay 5498 7&’\}3 = 4EE o8-,
FAstual she B2l wel AApEE A" ¢ Jx
mn]q;} EAAo] xh:}x%o] &;{Hfsh:]. A@Q_E}Z—] Bl—\:ﬂ o z7]
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A Xdhe 543 B-glucuronidase &/g¢] gl A3tz
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1O Rejsry e PAS olgstel 3T Hol
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WE AU BE AAE FAE A A
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5 ¥& Bol4g WAlTh olE A% ¥
ELISA 7|E Ex H9a2uEI oy A&
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9 3 o 7é ol AMESL 9ot PCRES s g
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Aage g ol ARRE G Stk A= e A% dE )
EZE Difco EZ Coli Rapid Detection System,'” Petrifilm
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E. coli O157H7 Kit(Neogen Corporation, Lansing, MI,
USAY" 5ol otk 1y, o152 A o=ol £Ysz
Aom AR AT mRlg AAolRE J|E £
o= g S £0)3 FUl A4S A= JIEE N
Wtz FEATE =EE 2 A Al onjE Hods)
At

Immunoassay ol &g A& AL 71ES] 749 IutE
O% PAEE 10° cfumPM 10° cfum/E F35H, E
coli O157:H7(EHEC) visual immunoprecipitate assay(VIP)
9] 749 false negative H-&°] 1.0%= 4&A Ut &2
Aol Blagd s flste A8 VIP EHECS} Reveal
E. coli O15THTE M= SPFoME oldpos ALg
S5 Qe wEoRA A AR 4 gow Ay Z8
of RFHA FE FE AYHOE Wridm Yok
Dipstick Immunoassay®| 213+ E. coli O157H7 7&AE
oAlA 10°-107mil M= HE3] Fdnke-S B0, 103/
mPlME oFst B4 VS-S RAcke A3 Zdxel mE22),
£ Aol = ERINEA 103/mIg A FEE TAR]
31Tt 58], Rkit @ D-kith V-kitol] Hlgtd et $2
RE AT & ASATE D-kit ¥ opEt AR F F9

F1EAME EHF O157:H7 0199 T2 E coli 2 AW
A 3FE Aslae L Aol g2 3
A=A o} Eoldx F& Ao= HEt 2, 3%
o] Alg F|EA E coli O15THI9, E. coli O148:HI8
® Salmonella gallinariumel] 3l $1d 234& R &
A8 01573 o5 AP ¥he-5 Bl FHFE Aolde
Atg @A B0 ERjate] dojube Al Aog 5
AE AT

2 AY A3z, FUolx Wdd Dkite AEH=sT &
3 Bolgo] fpsle] AF AR ohg) YAelFel o

Sl% E. coli O157HT A&7k ZAAL kite E-gol 7}
7l

M AR 25a e Ao 47ET
ZAte] et
o] EEe ST 67 AmrlE AT B

AT O157:HT ATAISF Atalale] ATuA0e) o5
T3 Aol gHo|u] oo TASh= BiyUTh

2ge

gr

HEL2RY tgd HY vES A% & Yk g dE dElE ol8® F1ESe] AEnaEL

STk, AVIEE A%, B85 2P S S 5

JeuZ AAp|dEeld d3Ed ¥ ohds} AFFjAlA QC

EE QAT 3] sl Algo] F/IHI e FAlelt), ool B AN E. coli O157HTS] HERFAE
olgsld HaRviET S| o8} MWE E coli 0157:H7 A% 7)E(Donga Co, Korea, D-kityell thdl A&7}

B e B

g BoldL ERlgta AF AR A& 7Fede Brisiact. doagetEa o] oate] sfoAldE L 9l
Reveal E. coli O157:H7 kit (Neogen Co., USA. R-kit)?} VIP EHEC kit(Biocontrol Inc., USA. Vi) H]
7IER ARSI E coli OI5THT EEdFE AREste] AAY HEHE AAA 23 Rkit # D-kite

104/mie) TEANA FHOZ IHUL 10°/mPIME e P S HAoH, Vkits 107ml FEZ JE0T
7b sieket, mgh, wiokdlg 7HEElY kito] HEsks Ao] rMgsA] @ ARt HEEEE =Y ¢ Utk E
coli O15T:H7 2] 227, verotoxin 8% E. coli 7% E. coli B21F 405 2 3829 Mo it Soli A
g A3 Al 7FA 71E BERolA FL4E A4E 2iE, AlgET 1077 T 3FE AL BE oA &4 2
A5 Ho Bolgds ERISINT Al 71BN U w2 B AL E coli OI5TH19, E. coli 0148:H18 ¥
Salmonella gallinarium®-Z. ©1'5 A3 O157:H7 Aleloll= FAIRE gA4ska ExXjo] ERsl= Zlog FHEHIL
ool AEAAR D-kite E coli O15THTE A& 2 B o)A HolAl 712 71ER] Rkit @ Vkite} 72
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