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AR ST ERLLSR AR E N RN AR RIE TR L, P AL L T LAR,

CEHEHREEEMARBEEEZELEE
heE R8I ECTE
HREFERAEANETEBRR RIEEHRZ 2 XIFE(
cross-reaction), M FEHI A 19K HH Z R AP o0 B
< EHOHHREERZBEERIL, DR A E
ErHEIR SRS T — 2

ER
AR 5E, kR LU & &

MEER A E

mnﬁ*"’

CREBME KRB EERTES HEEIR
1:1.2(w/w)Z ZHK LK, B 121°CHNEA 55 35 A2
HEHEE A EEARNeEta e EaEl
HEEREE PEREMREBHHILERRTEERE
&

CORE BEREEELBEMAEZBEEREAB,C
KEDEE USA. Polyoxy-
ethylene-sorbitan monolaurate(Tween 20)#& H =
84 SigmaZ> d] , Tris-(hydroxymethyl)-aminometha-
ne 5 B BR VA WG B R B Merck N B H &, 8/EEA K &
FACIA B AR, DS, KB, HA,

SR AR EE  EEIK B 2 & (Baird-Parker
medium, BP), J& /0 {ﬁtﬁfﬁ%ﬁ(Bmm Heart Infu-
sion broth, BHI) & BEAL B 82 5 K H 55 2 & (Try-

Toxin technology,Wis.,

5“11&
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pticase Soy Agar, TSA)E B E
Detroit, MI., USAG
PO EA B PR

1. &EOHGRE 7HEETERFPFIMRK
BEHEAESL TEEET LEEE R 7B CCRC
13824, CCRC 13825, CCRC 13826, CCRC
13829, CCRC 138305 aFM 227, aFM 237, aFM
238, aFM 240, aFM 242(aFM 5 1 B fh &R e
G182 EER) .
2. HEH Shigella dysenteriae CCRC
10264, Escherichia coli CCRC 10324, Salmonella
tvphimurium CCRC 10240, Staphylococcus hyicus
subsp. chromogenes CCRC 12924, Staphylococcus
intermedius CCRC 12157, Bacillus cereus ATCC
1457, Bacillus subtilis ATCC 6051 & Pseudomonas
aeruginosa( NLFD 1325, 578 E %Iﬂﬂ)

(1) 3 RIS

1.Toxin technology kit: staphylococcal en-

Difco laboratories,

terotoxin SET-EIA, Toxin technology Co., Medi-

son, Wis., USA.

2. TECRA Kit: staphylococcal enterotoxin
visual immunoassay, Bioenterprises Pty. Ltd.,
Roseville, Australia.

3. Transia kits: KT-ST 724 &k KT-ST 725,
Transia Co., Lyon, Francho

WRPLAEMRHE & E O H UREB=FA R
< & ff :Staphylococcal enterotoxin A.B.C.D
detection Kit by Reverse Passive Latex Agglu-
tination, Denka seiken Co. LTD., Tokyo, Japan.

() o B e Bl s

1. 47 3% J¢ B 51 (Spectrophotometer) Milton
roy spectronic 1201, Milton roy Co., Rochester,
N.Y., USA.

2.EIA reader: MR 700 Microplate® reader,
Dynatech medical products Ltd., Channel 1sland,
UK.

3. AEY 2 8 E# F & AMS VITEK Jr.,
VITEK system Inc., Mo., USA.

4, B > B8 J2-21 M/E centrifuge, Beckman
instruments, Inc., CA., USA.

5.pH meter: 691 pH meter, Metrohm AG,
Switzerland.

6. Iz % 2% (Belly dancer®):Stovall life science,

Inc., N.C., USA.
ZAE

298

SR B2 [ TTREREEES ] www.angle.com.tw

CRMEHAR c BE BN & EHOE K E
G EBEERSAMN KA EEE£0.05,0.1,
0.2,0.3550.5 SEA ng/mIZ EHEE I, LIKT-ST
244 HIE B A LS ETE B B S HHE R

Y (E 46
OE&HEOHEGRFENRAE ForBEgbEmE
CEEOEHKAFER(C KRS EEEE K VI-
TEKﬁE,Ef EFENABAR ) BEERTSAK=E
LR3TCTEEB IS 24N AV HEEEER
10 ml BHIEZ E R H,37°CEE E 18~24/ i, 5 LA
BHIME & M, A6 12600 nm T LAy Y66 B &+ Hl H
5 YEAE , 5 H IR EE N H20.05~0. 068, BLO. 1mIF
BEE,.RIPEBEZ S0kt (FBERMEES
103CFU/g) %, R ETFR4°C,22°C R 37°C, 77 Al
76,12,24,36, &48/]\15#:@ THUEL wfﬁJ%ﬁﬁ%%
HAENKEREBE. . BERSERpHE, F—EEK
gy
EeHEOEHREEBR B R E E KR PEH

LTE35°C %%4%484\&%}& yﬁm“ﬁ“%%%%i%ﬁ%
MR REERRE, RRUBEY 2 ESEEEEE
HEHREL, H?LA%%IG ____________________
) i B N B RBHCK B B #8 50 giE 2250 m 1B
u#ﬁm,bn/‘kso mIZABEK, IR 10 8%, P4 CT
£R8000 rpm & B (2155788 , BX b /g ¥& BN n] LIK T-
AR EREEHETBER .
HAFEFEERAZEE BEEREEPTSA I E
BEILRR NAFEEEMEPLBHIEZRT,
35~37°CEE & RTE , L3000 rpmBf (156578, il
HZR FESTECRAEMINEH L2 FEBHIE &
BIETE . BB R AR EHRESBRGHEITHEIER
, T SET-EIA.KT-ST 724 & KT-ST 725&#HHl| 77
BIELO.4 mIE B /O 2 DEBHIEE BB HF R EL20 ul
NRS(normal rabbit serum)¥% #& > = & I < FE 30
58, I A 3.6 ml Tris-NaCl-Tween(0.01 M Tris,
0.5 M NaCl, 0.1% Tween20, pH 7.5 HE W
105 7%, LIKT-ST 724 X KT-ST 725E#HMK T
BRERESEHARESEREORQETEER T,
SET-EIAEMHAI 4 mIBRUIRER REEH

I.li-H

J-!""""'k

i..--'

B ES BR(4) T
1. BEERETEHBESE:
(LK T-724E# AR K T-7248E F WP b
< 5T ATERS00 nilE R R B (B E %J‘%%:%E_

positive control) . ¥E & (B2 1% ¥ I #H , negative con-
trol) RIBEHEECRE, ERERTKIEL T #
» ISR TRt — K@ H > B8 7 HII1A 500 ul
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f% ~P% 7 5 & #2 (enzyme conjugate) X FEH 53 84,
H LR ¥ s PSR B IERHZ , ITAS00 ulBEREE ., X
FE307r #1% , INAS00 ul# 1L REEHE, DL 6
B 51450 ﬂmﬁ *ﬁz{ﬁjﬁtﬁfﬂ!’:ﬁ VA b = FE & ' LA
IREWAE R T ETIE,

(2)KT 725880 KK T-7258F FMATATT
Z , #Fsticks 7T BIE 20 mGE RIEE B K (BT Y
M) e (EEEEE) RBEEESRETR

FE2/ N, AR WG F BE4R (B RS2 8) , ITTAGE & 7T
B-RERESRBHEEE3 8, B LA LS
B4R %%, A GE EdimethylformamideBE R R E A
W FELS 8, B ABIKB R EBEL, BIEE R,
VAR I RS B INLAR # ME = I T 1T RHEE,
BITECRAEHM IKTECRAEMHB{FF
R T2, B8 T LAY 38 ¥ 60 0008 88 £L (microtitre
plate)lf & 1057 8 , Bl TR & R IE &2, 47 B HL 200
G ERREER(BEEESE), BNz EE
1 R H & 2 5% B = AH P Y 2 sample additive{E &
LEEEERKR. B LEBHEEIS~3TCRIE?2

INERE, LABEHE TS PR 3R, B2 A 200 pl PUEE B2
EFREOBBRERE R THRELNE, BRI RIE TS

=[5 ] www.angle.com.tw

RERZRIDA 200 p1BE3R:
%ﬁ (EZEB%E
NI d

KEE490%+ 10 nm),

BE 3 ;

N NaOH)k& 1 ml Z&
REIEECE, L L RESER=EETET,

2.RPLAEHKRH &=
Bl BrAE 51 K RPLAZ
ST REN2S ulhGE R EEEE (BT

PR NT 2, R
ball) s 41&
NaCl-Tween?E #& ( &
20)1E 5, 57 A A 4 mlE
0% (F5 1
100rpm ¥k & I &
A FH ¥
RGO E

(4)SET-EIA &

FERE

FE2/NF,

L E K FE605 8, i1 A 100 ml

fH K SET-EIA?
1 #5 2 H anti-SETZ BB 2R (p
PR B K ( LB NRS)IAE F, LA
0.14M NaCl1x0.1% Tween
HEECIBERELER
AT HERH ) K RN I, BEEIE T LU
A/ N R, AV HE TR I,
N, 53 BIITA0.5 ml anti-SETHLHE
B LR FHERBEER =X
Il 8 Bz 7K {5, SIA 1 ml p-nitrophenyl phosphateZ
FER LW (2
K, DL et E

LE B IR
A BE >1.0), M1 A 20 ulf&
EVYB9E, LLEIA reader 414+ 10 nmBlE (2%

=R B AF T

L—_EF..._

£30~4547

lastic

% 25 BK

=405 nmIK

L EREEFEREY
=SHBRIEF AT RITZ,
) L ER

3000 rpmBE. 0168 FEBHIREREETL. &

Table 1. Types of staphylococcal enterotoxins isolated from outbreaks of food poisoning

Sample Source of Diagnostic kits
No. Isolation SET-EIA KT-ST 725 KT-ST 724 TECRA RPLA
1. hamburger SEA SEA + + SEA
2. hamburger SEA SEA + + SEA
3. hamburger SEA SEA + + SEA
4. sandwich SEA SEA + T SEA
5. sandwich SEA SEA + SEA
6. sandwich SEA SEA T + SEA
7. chocolate cake SEC SEC T + SEC
8. cake SEA SEA + -+ SEA
9. cake SEA SEA + + SEA
10. chocolate cake SEC SEC + + SEC
11. lunch box SEA SEA T T SEA
12. lunch box SEA SEA + T SEA
13. lunch box SEA SEA + + SEA
14. lunch box SEA SEA + + SEA
15. lunch box SEA SEA = - SEA
16. lunch box SEA SEA + + SEA
17. fried egg SEA SEA + T SEA
18. cooked meat SEA SEA + T SEA
19. cooked rice SEA SEA + T SEA
“<+7 . positive reaction,
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Table 2. Growth of S. aureus and production of enterotoxin A in cooked rice at different incubation temperat-

a

urc

Incubation

Cell number (CFU/g) SEA(ng/g) pH
Time (hr) 4°C 22°C 37°C 4°C 22°C 37°C 4°C 22°C 37°C
6 1.2X10° 1.1X10*  2.5X108 N.AP N.A. 0.11 6.59 6.54 6.49
12 2.4X10° 1.4X10%  7.7X10° N.A. N.A. 1.11 6.53 6.50 6.47
24 2.6X10° 1.6X10°  5.7X101° N.A. 0.25 2.18 6.55 6.52 6.40
36 2.0X10° 1.4X10'Y 3.5X1Q!? N.A. 0.81 6.34 6.59 6.47 6.40
48 2.5X103 24X1012 1.1X10t4 N.A. 2.49 23.00 6.54 6.54 6.33
“Inoculation is 1.7X10° CFU/g at pH=6.66.
"N. A., Data are not available.
P EVREFLAEG, BI0A25 ul SET-RPLA(A.B. (pH 6.6), BB HF Z EA WA & I H|1E
C.D)Z B2 MR B g2 R, I SEEAATH 25 MBI pHIEMEE S Z R E LA UEJTE%Z
W& K BZ B (B S ERAH) 8225 ul%ﬁ%% W EHHBEEBT R, BEN16.3~6.52 [,
HAWKER, PEBETHEIS20/NBEBREHE, & HENREERXTCHE L ER B LIEEER
FOE BN S A RE, R ZABIERE, EEEFECDYD AMBEEEERHCEREZ K
AR EENHsEOHFRECER, T EM
) B FEN N — G EBERZEL, HertenF
R R A0 B SR RET o 0  BR B 6
X 100~2X 107 CFU/ghs . BIF EE HeEECEHE
INHELCAZENT—FAARERERLZ BR B8 B B 2 B MR L 200 Pseudomonas spp..
R R T TR B R AR R R E WK1k, LR BRI AR B ER S EERZAEY. pH
EREEHARERIIRR - RHBERE LA B EERSEAEEREEE BN BE
AR F(89.5%),CEIRZ(10.5%), BRI R DA =L EAEFEEBREENIEER 4% By
ikt  MUBEAFRAACERFREEMR K % HAMFSSEOEETREES, e R hiER
RPLAFEZRBER-H.ERETLELHZE B AR B BAEREEL TSRO, RARER
NFTESNARBZEEABRZ96GRESTERE, & Nhe EmE YRR A R EE S AR
A2 EFE PR, LA RPLABIRZ A, /JRLLA RS, At S EaHEREEMEICFU/
B F(80.3%), o, BLE KRB EBZEIOCCFU/ g EIv R HH B E R
PN HBAEECEEREBERFoE U4 MEHEBmERE4/NEE,BIFEHH =
CEMTEEHEERANSUARERE ,HIL 10°CFU/g, THERILHMEBBER®O HER KL
AT RAKGREERER #IH I EHNERE ErsROEHREURKETERRLF, Hilk—
NEeBEOEERE(EEAFBA)EEREES MUK BEFCRANER, EHHEAEERZSH
B MU ES B—B UKT-724EHAEABER OCEHREFLERFEERER(22°CER ) B
AR Z ¥R, ESEABEEBSEZ710.05~0.5 RIBAREE , &R O & B BN A] Rl o 58 0 28 4 7
ng, HER M E R R BE0.989, & i 01.7X 103 £, MelBERTE . BT ASEHBSEECEE
CFU/gs HOEEHREECBRE I KERHT,E4C HREIEcBATECFTRESE®HEETE NEK
IEEET . BER4A/NBEBERRRINER IFRBETNERRY A SR IELHNRACK
, HSEATRF M H  P22°Clr i 24/ NF E B EZE10° BRELEBERGRWCRET , BKEEHERRERZE
CFU/g, ¥ al#lH0.25 ng SEA/g, HEFR S B IR HE ZEEA,
HERMcERMEN, EEBERITCHE, Y MEREERAIHNEBHEIECHREHES
e INE B SOk .6/ NERF B R 2E2.5X 108 CFU/g, I FE, mERSZHE %, HEEaEITTREZ
A A% H0.11 ng SEA/g ARIIBE R E £ < & EpH FEWO, R IRFESE KL/ 0] EZind
(EEE6.5~7.30, B P RAKXKRESEEREHE fERL.AIEEARNXRE, EREERER LT
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1.30

ABSORBANCE(OD 450 nm)

1.04

L
~J
e

0 0.12  0.24
SEA CONCENTRATION(ng/ml)

0.36

0.48
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0.60

)Ta‘?f

'I.L.k!

clonal B¢ & M & fF
< BB Bk E

EOD. FHKEBERK
A.B.C.DREFHE
C:Cs, GEBERE
000~29.000 daltonsZ &EF
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55 7K 5
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FEs
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(P NCICI =

jC@RTﬁ}ECMr
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A]¥ETHE FE & L LR 4 @, /I A2 R F|
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T & 3 38 X -

ErH IR
= i B

/

© o 2 A4 1S R AR
R R BB
IRPLAH B B3
1 & PL 88 2 X # A polyclonal, mono-
1, H 73 5l 9k Bfif 1> 4 7
£ . B K T8 & FL (polystyrene ball,
stick, tube Az microtitre plate). -, {H H &
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JU] 7
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=TH

o9 Avigh
1BER R
= RER I

e
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ity
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Figure 1. Standard curve for SEA detection using

enzyme immunoassay kit KT-724.

% 53 SEA, SEB, SEC K SED B 3 [5] i 1

2% i

=R, M KT-ST 725 #] 2 5 # CCRC 13825 &

Table 3. Detection of staphylococcal enterotoxin produced by microorganism using commercial EIA Kits

Diagnostic Kits
Strain SET-EIA KT-ST 725 KT-ST 724 TECRA RPLA
Staphylococcus aureus

CCRC 13824 SEA SEA ‘ + SEA
CCRC 13825 SEA,SEB SEB + SEA, SEB
CCRC 13826 SEC SEC + T SEC
CCRC 13829 SED SED + + SED
CCRC 13830 —" SEE + T -

aFM 237 — — — = =

aFM 238 SEA, SAB SEB + + SEA, SEB
aFM 240 — — — — —

akFM 242 SEB SEB + SEB

S. ntermedius CCRC 12157
S. hyicus subsp.

chromogenes CC RC 12924
subtilis ATCC 6051

B. cereus ATCC 1457

S. typhimurium CCRC 10240
S. dysenteriae CCRC 10264
E. coli CCRC 10324

P. aeruginosa NLFD 1325

B.

Hid

has

-+t positive reaction.

— 77 negative reaction.
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CCRC aFM 238K ft 75 #ll i SEA, #EHI Al BE L
HE SEABRBUE BB, HE P CCRC 13830H
BRUAST-KT 7254 7] fg #ll i SEE, M SET-EITA 52
RPLAEM A EE B H . ERKT-ST 7245 TE-
CRAEM, HERNHESET-EIAZH -2 HEmP
¥} SEA.SEB.SEC:.SEC:.SEC:.SED R SEEZF T
EEERETRE RRHEZEEBERE,. M
HEERMENMEL e BERERFER, RE
EEBBGER

BEZRCEARFTEFRESHOHHREN,
S, intermedius . S. hyicus/NAl e BEEBER D,
TEEXRABZAFEFR(RZ)UERELEBER,
HERBPE REMXKB. subtilis. B. cereus. S. ty-
phimurium. S. dysenteriae. E. coli X P. aerugino-
sal\TUEBRIABHARE BT XREELE, TB,
ParkE ACDTECRAEZEMAIRA R T HEREH
B BR B Bk, Al B IH Enterobacter cloacae, Proteus
mirabilis }2 Serratia marcescens 8 85 R& #Y 1R ﬁ% %
(false-positive) X F& , 1 P. aeruginosa ¥ E. ag-
glomeransZ 414 nm ODE IR ¥ EEHEB
MEHBESHM EERETERLFPER —LFES
H OB HRER, UTECRAEH AR B O gEE
KIGEF R AT, HETH#E R E R
mafmkE BRERRMTREEABERRES
HEABER . RERTFUBENRREN,RE
FZRIECEOGHREKRZ TERABAAZEE
e EAEERR, BV mE F2ikE.
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Detection of Staphylococcal Enterotoxins in Rice

Using Enzyme Immunoassay Kits

SHU-SHEN HUNG, TSUEY-PING HUANG AND HSI-CHIN KO

National Laboratories of Foods and Drugs, Department of Health, Executive Yuan.

ABSTRACT

Four commercial enzyme immunoassay Kits
specific for the detection of staphylococcal enter-
otoxins(SE) were used to examune Staphyloco-
ccus aureus strains isolated from samples of food
poisoning outbreaks. Results showed that 89.5%
and 10.5% of the strains tested could produce
SEA and SEC, respectively. No SEB or SED
producing strains were observed. A S. aureus
strain which produces SEA was 1noculated into
some sterilized cooked rice at a concentration of

1.7X10° CFU/g. After 6 h incubation at 37 C,

cell concentration reached 2.5X10° CFU/g and
SEA reached 0.11 ng toxin/g. When the rice sa-
mple was kept at 4 C for 48 h, cell growth and
toxin production was not detected. Using eight
strains of non-S. aureus bacteria which may be
commonly found in foods, was used as control
to test the detection specificity of the four com-
mercial available enzyme immunoassay kits. Re-
sults showed that no cross-reaction had occured
indicating that the kits are highly specific for en-
terotoxin detection.

Key words : Staphylococcal Enterotoxins, Staphylococcus aureus, Enzyme Immunoassay, Cross-reaction.
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