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AHBNEATEWEFLAEATESESAM > HERTRELKERBRATHHE 120 # 7
BER  BAXBEAH XBHARARBEABRAZ AR BR28BF 120HEK T A 59
Brith KRB 37THR B KGR H > 184 (15.0%) B A BRBRGTFH « KENT=
AW ANEZ —BRASHAMAREL  XBEAAAEER > XKBEAEHIA10
MPN/g(ml) ° A &£ X RAHBE£%308% * £ 18 R BEZARBXBGHA L o AHA
055:H9 % % » k& 086a:H34 & 028acH18 ° 6 B AKHEZERARORENRS  AK

ik B IE o

B : &% XBARR > KBITH > AREXETH -

L
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ERBENEFEE REMTIMEUR SR
EHEMNER  REBEMER  RENSEEH
MEE o HE TR EEE  SMEADHEEEY
o ANEREZEALLABFEE > AHER
84 4£ 10 A 13 HEE A 1590 AR R HZE
WEERRPERMZE  FIBEME W
BEELRBMEBREMHEROY « GBREER
M 3R 0 4 A R U op R B A O T T AR B T
BRZ—BER  HEAERETERRBER
# (coliforms) BABKE A ABEE 10
T~ KB ( Escherichia coli) B o

KB E S 1885 4 #f Theodor
Escherich I B ® o E‘&%g%ﬁZiﬂ%ﬁi%%E
WHEMER - B KBEEMNIIEE B R K
RIS 15 B B 0 G5 BB R A KRR
# ( Enterovirulent E. coli) @ » Levine (1987)
WHEBRBFRREZAR » 20 RERE (1)
BESHMKEEE (enteropathogenic
Escherichia coli EPEC) ; )R ABKBHRE

(enteroinvasive E. coli EIEC) : Q)BHEER K
J542 % (enterotoxigenic E. coli ETEC) ; (4)i}
Mt KB E (enterohemorrhagic E. coli
EHEC) ; (5)tZ R KB H# (enteroadherent
E. coli EAEC) (3:56) o H. it EHEC B ¥k Z Il #5 B!
A 0157:H7 K E » HAEBUREHMmERR
BEHIET  EZABE - By (LEF£)
BEFEZBGHRD HAS5R4H &
W ERARERSNARS  BERS  EHE
u&?L% E{:lﬁ%ﬁ&%(8,9,10,11,12,13,14) o é?@%ﬁﬁ
B & BN R & PR 51617 i B, AB19EAT E. coli
0157:H7 Z 8k » M 515 2.4%(5/210) %
0.6%(1/175) °

B KGR R KGR R 2R
ETHERF 344 KU E > BFE 1976 4 Kilian
Bulow W FG 32 @0 » DB 77 6 SR AR A 58 5
ANE > BH A oglucosidase, B-glucosidase, B-glu-
curonidase, P-xylosidase # a-glucosidase AT
633 HkG R B AR 0 HPEE 97% MKBRR
¥4 B-glucuronidase (GUD) BEA¥ MUG(4-
methylumbelliferyl B-D-glucuronic acid) 43 2 £
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4-methylumbelliferone Z B A& eWHE (R
UV365mm K ) o [HH L E. coli (fNE MY E.
coli) EARE GUD - K MUG BRI 7RG » 48
VEAR B AR o [ R R T AR A R R 0 B
WREMIRA 5 & GUD BEE > RIFHELL LST
£8 35°C > 24/NEFEEERTE » HEFEE EC broth/EC-
MUG £ 35°C » 24/NFF 3G ERERR(212223) 0 5
sh o WRTRI ARG E &H 2 GUD fEAR X-
Glu(5-bromo-4-chloro-3-B-D-glucuronide) * & 4 B
BYE  ETER® o RTHAE. coli A Z
GUD ZRELT 4t i B s » 48 2 B fin A Hifh
B B R R TR A O ok O A A AR B B
3 N BUKEE » 0k ELISA(Enzyme linked
immunosorbent assay), PCR(Polymerase chain
reaction) BUH T & YR A BE R (212220 0

WEE 1992 FRBPEREFZHFTER
BN > WIEERGEERBIEE T EIMEE=
i BERRYPREEEAERE > E68H
BEEGPEREPIREENZEE  hkEm
o3 I R R AR B 2 B B (45.29) o ff LT 4 BE S
BAQWEEREN  BEATEEEPEG R
JEHERGEE » MBAZ BT o Ak
AESEREEERLENEER 120 4+ A
BERGEER - KIBEE - WEEXBE#E
BH o DIRMEETHEMZ 2% o i
TR R IGAR B 2 ARER T 8 » DASR it b s B vt
RizZ2% o

MEEEE
— - fafe

g8 S E L - BATIERE
B HESR 120 4 -
T BRFAE

O KGR

KB R B R IE R 10984 « N6164 R E
N - FDABKAOACHE ] Z MPN(Most
Probable Number) &t &i % 26 o

Bie a8 25 8 50 g(m) A EH AWK 225
ml B 450 ml * DI E > MEEREE
AT [F] AR = PR RS A B 1 ml & LST
(Lauryl Sulfate Tryptose broth) * 37 CI5&E S
B R4S 2/NFF 0 B LST ER (/B
ERZR 10% E2FE) B ERE—2E
IRy EE BGLB broth b » B A35°C 1% 48/
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W RHEUER Z B8 -
O RGIRE Z E MR

KR P B B R AR HE 10951 ~ N6192 B2
NEFE: > FDAEL AOAC 3RW] 2 T A YA BR 1t
@7 o

kg d8 25 g 5 50 g(ml) ANA 225 ml 25450
ml A BB EOK Y E % 0 SOEERREE > REE
HE=ZTERBEMGE > £ mE A9 ml LST
(=X =F)> HALSTER (ZR10%EZR
B ) BF > M ZE EC broth + » £8455°C » 24+
2/NEE 0 M E EMB L £837°C 0 24/NFf -
B EMB Sk AU 7% - BIE S EHIREER
K37°C » 24X2/NKF » AT R R BEAR 0 BG()
# 0 E1T IMVICALRE R KBER - B
Fb o B mlB AR AR IR AR
(Pour plate method)E2 Violet red bile agar(VRBA)
BA » £37°C » ¥rE24/NFF > FEVRBAPL 7]

EEHV% 0 #lZ EMB BERE - WEEE EC

broth I » £837°C » 48 2/NKf » ER (£ 10
% EZEAE) B S EMB LAtk o &
17 IMVIiC AL a5 - PR KGR o
EREMRGIRE 2 F

R BB FIELE 12539 ~ N6211 REE
& 771 ~ FDASL AOAC #BW] 2 A= Wik B i
(28) o

B8 25 g(ml) fin225 ml4 3 & 8K Y
%> BUGEM 10 ml 0 90 ml R » 1K P
ER—RF B - 5 b B - R EER
mlZE9 ml BHI broth ° i1 ¥ B #7731 520.1 ml
H# %4k EMB * MacConkey agar * MacConkey
sorbitol agar * 73 43 H X BRI KB 1 ml
BEA 9ml BHI REHERBRBRSEE =X
(W= =FF) 37°C > HEI/PNEF > B
BRI BA10ml 2EFRE TP HER
oo R 44°C 0 R 20 PR RIBRIEER
[ - BEMESEERIXK] > M1ALEE
EMB ° MacConkey 3 %2R EHI4R > #A37°C »
B&20/hkf > £ R X EMB * MacConkey 3%
HEZHE  PRBUEEEE R BAB RlE I E
FHE o R37°C 0 FE24E2/0FF > BEERRD
BAB 3 TSA MG ER L2 HEE #7045
AlBR » DIRIE SER AR R Y TSI S5 K 9 ml
BHI broth IMFHEFTIFE H £ » RIERE R Urea
broth, Arabinose Bromcresol Purple broth,
Tryptone broth * 4T ONPG test * KA/EHE B
RRORER  FENERBERRE GOESF
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Table 1. Incidence of E. coli and Enterovirulent E. coli in 120 samples of box lunches

Kinds of No. of Positive no. of samples
box lunches samples E. coli EEC?
Non-refrigerated 103 37 18
Refrigerated 17 0 0
Total 120 18

37

a_Enterovirulent E. coli(EEC)

Table 2. Percent of coliform in 120 samples box lunch using different methods

Methods

No. of sample

Coliform positive sample(%)

Strip for coliform
Petrifilm E. coli 3M
Chromocult coliform agar
Coliform of FDA

120
120
120
120

59(49.2)
52(43.3)
51(42.5)
59(49.2)

{8 2 BAB B( TSA LAl EEC * #1178 H
ERER - ETMERE  KEEMRE EEC
A AL SR R I v BB > B Rk 0 FIE RRIRME R
PR B & & MPN R 5HE
() 75 55 A B K MG AR B8 O B

1. Chromocult coliform 3 EF 7 7 529

Bk B8 25 2% 50 g(ml) * IAFREM 225 ml
B 450 ml ° B EREE > RAFRBEEY
& B 0.5 ml B 1 ml E¥EH (Chromocult col-
iform ¥ E » Merk Co.) * BN 37CHEEFM
o BREEAKBER  RAREKEME
W o

2. Petrifilm E. coli Count Plate /& Coliform
Count Plate 2 J7 %60

Huii B 25 3% 50 g(ml) IIAFRER 225 ml
2 450 ml * SR EWRE - RARHRREE
B 1 ml E Plate b & FBBE (3M petri-
film Co.) * AR JEF 3-10 # - WBEREZ
B #E 108 BN 37TC BEMAY B
F 213/ HEKR  AEEEEERE
HRBEAKBEEN TORELARBE
K HRRGRE -

3. KIGEE B ERKZ T EC

Buig R 25 X 50 g(ml) MARRER 225 ml
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8 450 ml * KBEERRE > RAREREE
A1 ml o PR K R AR AR
(Sun Co.) b BAEESF » BHEH - B
37°C HEEMR - BE 213 N HEH
B RACE A AT R R KB AR B R ©

(B) IfiL 7 B 51 5 5

40 A= A SR B e B M e R R T S5 DR 1 K
ML > % BAB - TSA 8 NA Z A EEREHZ
BfEEERE ) BHI BEEER 37°C BHEMT
FBEIEET /D 24 /NEFE » A 5ml 205%
AEEEK  RORES  WRIFREEBA
MEXCREZRED » —XABETN E. coli O
FLM 55 55— o el B AT I EviE H M T B
B HEBRWNT ¢

1.AB83T M (E. coli O, antisera test)

F I EE B EER WS KADE
1x2cm * —i&N—¥% E. coli O HLIMLTE K B 0.5
% QEiK > WEREHE  AH—BMABRHAE
SFEK (FEHBZH) BER—HSEFER
BB PBRABBE A RSN > RBEERB
Fik o BESSE FRAHIBBEER
EHERSERTERE EZ2HEERE 7
25 5 — B M RIEW 0 LA 100°C In#—/h
BEER 121°C fm#h 15 4085 > BRE B 2 KK
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Table 3. Distribution of coliform counts for 120 samples of box lunches using Petrifilm E. coli 3M

Kinds of No. of Sample number with coliform count (CFU/g) as following
box lunches samples >103 103 102! <10! 0
Non-refrigerated 103 9 4 18 18 54
Refrigerated 17 0 0 0 3 14
4 18 21 68

Total 120 9

Table 4. Distribution of coliform counts for 120 samples of box lunches using chromocult coliform agar

Kinds of ' No. of Sample number with coliform count (CFU/g) as following
box lunches samples >103 103 10%1! <10! 0
Non-refrigerated 103 11 4 19 14 55
Refrigerated 17 0 0 0 3 14
Total 120 11 4 19 17 69

Table S. Distribution of coliform counts for 120 samples of box lunches using method of FDA

Kinds of No. of Sample number with coliform count (CFU/g) as following
box lunches samples >103 103 102! <10! 0
Non-refrigerated 103 8 7 18 23 47
Refrigerated 17 0 0 0 3 14
Total 120 8 7 18 26 61

% HET—REERS  EWMEEERE
S| B B bk 2 A RS 40 (O, antigen) J& #2 B3t FH
ZRISE o S FIE R K A B B IE SRE o

2. WEE PN YE (E. coli H, antisera test)

A BAB ~ TSA 3k NA Z 7] SF g bk » HFERN
craigy's BB > BRI B E B R E 5
oo BHEZ B R SN BHI BER 0 B
Jh35°C & 6~8 /MHF > MERZHBRBKR S
1%(v/v) BB Z BBK » IBREHE%E » B
05ml° FMAZRMARZ H LM » B—%
AEEFER > MAMAFME AISHE - &
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REWS » BR 50~52°C ZKkiEd » ngh—
/N BB R o TN M H 2 BB A4 A 5
5 IR T 455 I AL SR R O ME B IE R E - I
B M Z MEE ST (E. coli H, antigen) B #
Al Z BUG% o 3 A% IR K AR B B IE R JE o

w R
—. H O WILE T ST 120 (FREMR

AR IBAKIG AR  ROR R KA -
RWR— M5 120 H-EBRE > 374K
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Table 6. Detection rates for coliform in 120 samples of box lunches using different methods

Different % of sample in the following range
methods >103 103 10%! <10! 0
Coliform of FDA 6.7 5.2 15.0 21.7 50.8
Petrifilm E. coli 3M 7.5 33 15.0 17.5 56.7
Chromocult coliform agar 9.2 33 15.8 14.2 57.5

Table 7. Serotypes of Enterovirulent strains of E.
coli detected from 120 samples of box lunches

Serotype No.

0O159:H9
0164:H41
0128:H9
O15:H21
0126:H28
O1:H9
044:H??
026:H??
086a:H34
028ac:H18
055:H9

(o N N I S R e R

18

a1 RoR LABLA TTE R R KBS B 2 10T AR
REH - HHME R RS -

KGR - 184445 s IR M KIGAR T -

Z. ARG EE R ERAK - Petrifilm
E. coli 3M ~ Chromocult KGR BB #EE K
FDA &2 kg TE 120 E& P RKGIEE
HZAREH  UXKBEERSERRZ T E
WMETE 120 FEBEPRIGHEER > & 59 #
ke o M ER R 49.2% LA Petrifilm E. coli 3M
M KGEERE 52 4 WHER 433% ¢
PA Chromocult KB #5 B BERT & AR B KGR
BA 51 14 MitHER B 42.5% ° Ll FDA Bz
KGEEH T EME KBIEERA 59 4 &
HE R 49.2% (K)o

=. P Petrifilm E. coli 3M #8818 120 14
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ERPRABEERBRMHZHEENER= &
HABEERSERNIOBCFU/g B 9 o
KGR BB 100~1000 CFU/g & * A 414 - K
B #£10~ 100 CFU/g# * A 1814 - KIGH%
R 10~1CFU/g & * A 21 - HPFHe68 14
FAg i KGR R B o

M. LA Chromocult K15 B B E AR
TE 120 HERPRIGEEBHZEEMERDN ;
MEBERKEEEFESEKRRLI03CFU/g B 11
o KIGHEE B 100~1000 CFU/g# * & 4
% o KIGHEHE B 10~100 CFU/g & A 19
o KIGHER 10~1 CFU/g& > A 17 4 ©
HAH 69 14Kt KIGIRE R -

. UL FDA B4 2 KBS E BT =™
B 120 FERPARGERBHZEEEORA -
120 A igfE s B KBBREBHSEARAR103
MPN/g & * A 8 1 - KIG#E®E# 100~ 1000
MPN/g & A 7 - KIG#EE# 10~100
MPN/g % FH 18 - KIGHEEH 10~1
MPN/g % * 4 26 1F o ¥ A 61 KAt K
SHBE o

75. W% FDA E 4z KGR E 8 5 &
Petrifilm E. coli 3M ~ Chromocult KB 5 & B L
BEZZTEHBEAGEEHERZBERE MR
7N o AR BUEITAATELE 0 L ANOVA FEESE
FHoAr AR o EBEEERM > EEA 99
% °

+. # 120 HEE PR L Z EEC A M
T B SFIZ &R (kL) 85 0 U
O55:H9 # 6 4 R RHE R > HX K
028ac:H18 f 086a:H34 °

J\. 120 BB TR 2 EEC 5 84-
85 FEFZ 147 HEB/PEFEREPMIE Z EEC &
T B EER (k) 155 &Ll E. coli 055
Btk B H R > 028ac ~ 086aik 2 » B/RILIA
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Table 8. Comparison of the serotypes for EEC
strains isolated from 120 samples of box lunches
and for strains from outbreaks of 1994.7 ~ 1996.7

Serotypes of isolates (No.) from

Outbreaks
from 1994.7.2-1996.7.2

Box lunches, this study

0]
08
015 (2) 015
018
026 026
027 2)
028ac ) 028ac  (2)
044
055 3) 055 6)
063
086a 0O86a (2)
Ol111
o114 2)
0115
0119
0125 3)
0126 0126
0O127a 2)
0128 3) 0128
0144
0148 3)
0157
0158 (2)
0159 3) 0159
0164
0166

HEREBPME Z EEC B 8485 FEE AT
FEEFHEZ EEC M) EREEHMERY
B2 KIGAEERER E. coli 055 ILHE & -

K% FDA ST E(HBEEFMZHE)

HEATHRER > H PR A v B AR ) 7R B
BEZ BRI MacConkey Sorbitol agar i
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AEMERGIEEZHEIEA > THA E.
coli O157:H7 it 24 /s ¥ 1L BL0E B 2 38 55 7|
AR RR AR B B4R HA 3R AL121314) o

W Z REAR S KGR ER - KIBIRE 2
E4303132) » AT BT #® H Z Petrifilm E.
coli 3M ~ KRG E BE 4K & Chromocult K512
BHEREAHNER P2 KGR i
B4~ FDA HiEAMUZ &R » BHFH
Mr s RAIEBE 2 B - WA R Feldsine % A
1993 F 2 PR RMHCY c KA BEER
AOAC ZFRA[GY o FF A 1994 4F Feldsine % A
(Feldsine ) EAT 10 Eﬁpul&ﬁ thER 2 &
) BB HE Petrifilm E. coli 3M Z 7 H
& BB E. coli B coliform * %518 A4
FDA Z /54639 » Beff] L ®T i 34 KA 30 /N
Bf o AGTEISHE 120 HFEBMBKGEER
KIGHEE Z &R » Petrifilm E. coli 3M 2 45 5 51
B4 FDA 2 & RMiE > BMEBBRAE
PR B KGR o B R B R > 5 SRR R A 4
EatE o EHRFEEAHRE (BIBRTHE 10
fE550) » B EBURFE 100 B¢ 1000 5 EITEHER o
WA REASHEFTEL o ¥ Chromocult KB HE
BEENEHARABEE R A+ EH®EHE
B o 1fil Chromocult KGR B EERFEZEHE
K BBITHE W% » B A INETH SRR
HEE BAEEAKBEEZEK ™
Petrifilm E. coli 3M BI| R 5 B8 H B — 7% o

HBRTE 120 HeaEtHbE &8
4 B 2 TR M K AR B 2 DRI 7 R AR 4
FILE » BEBURE KIBAEE (EPEC) W E. coli
055~ RARKBHEE (EIEC) I E. coli
0124:H30 * JFHE R A KGR HE (ETEC) 0 E.
coli O78:H12 ~ H I KG#E W (EHEC) & E.
coli 0157:H7 K MtZE R KGR E (EAEC) © 841
HERSBEZ KT 0159:H9 » 015:H21 B
026:H? K AEME SR B Ah » Hofth v KRB
BBHHE KBRS (EPEC) (WWE. coli
055:H9) ZHEEMAEEE X ~ KEBEE -
YR RELNE i S REAR o 990 RUME KRG A B L I 3 Y
AT FEERE BG4 T — AN AR T
TR I 7 R 2 A 0 B T T Ak 2 FR 1 B
JRE T AT L At 35 1 U5 2% i B AR Bk LA R R IR
HERGIRE Z 586 -

MEtE AR AEIRBEZ &5
HRFE R IGARE T R R 15% » T 8485 4
B 147 HERPERS 0 M EEC & 23
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4> Btz EEC ZiH RIMERE & E. coli
055 IMER o KRG ER Y K E. coli 055
mER - MEBLTFHEEBEHARNGHER
(A EiE) 5iF 308% PRARZH
A GBI - BIF MR K o fEAFE
2T EEVSERE  LNERITHE
HEN  UBEN R ERMGEE -

AR BRRAREEAGAREEL LT
W RREME R AR REEE L
BIE > WU o

BEH

LES - FES - AR HEE - BtE
BA - WRM - FHE - TR%E - HHE
PRIEERE ~ T EEE 0 1995 o 17 BB # 4 & 8
VRMBBRAIFEERZEREMPERZIL
Bro BEBHEE 25:141 °
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A Survey of Enterovirulent Escherichia coli in Box Lunches

FENG-ING WANG* AND JAN-YI WANG

National Laboratories of Foods and Drugs, Department of Health,
Executive Yuan, 161-2, Kuen Yang Street, Nan Kang, Taipei, Taiwan, R.O.C.

ABSTRACT

From July 1995 to June 1996, 120 samples of
box lunches purchased from restaurants and
supermarkets in Taipei were inspected for the
presence of coliform * Escherichia coli and
Enterovirulent E. coli (EEC). The results showed
that 59 of these samples were contaminated with
coliform, 37 were contaminated with E. coli, and
18 were contaminated with Enterovirulent E. coli.
For the 18 Enterovirulent isolates, strains of

serotype O55:H9 were the most numerous, fol-
lowed by strains of the serotypes O86a:H34 and
028ac:H18. by the
Department of Health on January 4, 1993 set
hygienic standards for box lunches, in particular
summarize relevant standard. The sanitation lev-
els of 30.8% of the box lunches were therefore
unsatisfactory.

The announcement

Key words: box lunches, coliform, E. coli, Enterovirulent E. coli.
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