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Table 1. Isolation of S. aureus from toods and 1ts production of enterotoxins

- S. aureus SE-producing strains Type of enterotoxin
Source of sample  No. of sample _ i — — . -
No. of positive No. of positive A B C D A&B B&D A&C A&D
sample (%) sample (%)
Meat products 76 19(25) 5(42) 30 0 1 2 ! 0 0
Cooked rice products 74 12(16) 9(75) 5 31 0 0 0 0 0
Drary products 46 H2) 1{100) I 0 0 0 0 0 0 0
Subtotal’ 196 32(16) [8(56) 9 4 1 1 2 | 0 0
Food poisoning 169 54(32) 42(78) 44 1 2 0 1 0 0 4

outbreaks?

¢ purchased from September 1990 to June 1991 in Taiwan area

* collected from local health bureaus from July 1990 to June 1991
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Table 2. Contamination levels of §. aureus in different food types and the rate of enterotoxigenic strains

contamunation levels of S. aureus (CFU/g)

Source of sample < 1Y <2.5X10° <5.0X10° <10’ <10 < 10° > 10°
enterotoxigenic 1solates/total 1solates (%)

Cooked rice 3/4 1/2 4/3 0 0 0 1/1

products (75) (50) (80) (100)

Meat products 4/5 0/1 2/3 0 1/4 /3 0/3
(80) (0) (67) (25) (33) (0)

Dairy products 1/1 0 0 0 0 0 0

(100)
Food poisoning 0 0/1 2/2 1/1 6/6 /5 32/39
outbreaks (0) (100) (100) (100) (20) (82)

Table 3. Detection limit of staphylococcal enterotoxin A in a variety of foods as determined by RPLA

SEA (ng/g)

Extraction method Food
0 2.5 5 10 20
10 g sample+90 ml ham — — — — +b
0.85% saline su-shi — — + + “+
milk powder - =+ & T +
10 g sample+40 ml ham - — — + +
0.85% saline su-shi — + + -+ +
milk powder — + -+ + +
20 g sample+40 ml ham - — — -+ +
0.2M Nadl su-shi — + + -t +
detatted with chlorofom
“ =" negative reaction
P37 positive reaction
ANLAG S E T TR 2 5-10 ppb (ng/g)fHT . X HIME 28— . R 5 R A HGRIRA RN R, [l KRR RS Al
IEARPLATiEmEI R e =5 @ e K E B G FR AT 10-40 ng/g, FELELE ANE 52
F, IR =R L S A R KA, B A 1:3 0.2 HHEARS R, ROMEETTRPLAG SR, — & &
M NaCIZEIF LA A R B S & 52 5 B, LER—SETEEERNF, 1
) ERR R R 18 BCFERF % (non-specific) [ FE , AR B BaETT
VAR 3 ATRHEI W o BIVR NS Bl =FE 1, 2A4°C 12,000 rpm SRR EE L, BT AR A R &
i K ET R iR ZE R, S DI RPLA A R, NERPLA T E KB R/ Eit/H (antigen)
A TR Y Rl AN MURGRS 58, 7R B dn AR B R B K T FIPUHS (antibody) Z 5 & I FE , 5T 8 2 /7 iR LA
1022 0Ky, 25 /] R TEL0 ng/gB s 3RA TR d] hemagglutination /7 2\ G155 H #2 #5 771E (end pomt
E100% 0 KERE L AE20 ng/ehmm AR F68% , titer) LASK S, HAMEE O ﬂ%ﬁéf {EH HRE T
fE40 ng/giBE T F583% , AIFF LA Z 5 Bt g g B n] Va0 TS BRI B E e fTEE%
ZFE100% A L EEESERALRmP R, B H, il geg 2L BB, mEECEN. €8 L+
IS AR B, LR EREAAE T T RS i 5. s HER, RPLAE HBEE R E R, T iEik
AR fﬁ‘%ﬁﬂﬁr,ﬁﬁ%hﬂa P =, HE 5 58 LA &) (PR A S e S AH B A Bl 5 32, SE— A R e i
FRal 7 R EE R, TAE —ARAE G PEA~ = B 3¢, LAHAgE 015 2 5E BRAE AV SRS K S gl &
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Table 4. Effect of different food samples on the recoveries® of enterotoxin A
SEA (ng/s
Extraction method Food (ng/g)
10 20 40
[0 g sample+ ham 0%" 68% 83%
90 ml 0.85% saline su-shi 100% 125% 63%
milk powder 100% 63% NT*
10 g sample+ ham 0% 75% 75%
40 ml 0.85% saline su-shi 100% 150% 75%
miulk powder 125% 100% NT
20 g sample+ ham 0% 3% 90%
40 ml 0.2 M NaCl su-shi 114% 91% 56%
defatted with chloroform
“ average of three determinations
* negative reaction
“ not tested
Stk (AR RPLAKIRE IR, ATk sk 2, 8 2E 8K
PRBH AR EBSEEAITHiEE —,
1.Bergdoll, M. S. 1989. Chapt. 11 Staphvloco-
& o ccus aureus. In “‘Foodborne Bacterial Patho-
gens’ . pp. 463-523. Michael, P. D. (ed). New
. York: Marcel Dekker Inc. U.S.A.

MR EMEE PSRBT & _ ,
R ED?EM*Z s A R B 2. G EHE. 1983 I BT & .pp. 19-23.1T
i F ¥ = [E7] —?"“*f S I~ i
11, R BRSO 42 R | B p e 1 P SR R a1t
bt DA ML BB 98 8 4 72 2 P S 3 TTPBEH £ 1993 RHS 1 -5 MM P dheh

AL E”:«z* [ . 2 ya A AR
R AR 5 % R, 2B oA pp L TEOEREE R L
: ct . A. chliever . M. 1987,
el e O R S ERE TS | s, [RR -, fEE __ ) ’
BB T rh 2 R S AT AL FISET Nucleotide sequence of the staphylococcal en-

1] = o B 1+-tolb ™~ AR - .

RPLA (Denka Seiken. Tokyo)Zifl S RS terotoxmn C: gene and relatedness to other
LA B.C.D FNE"]A . C]?(D“J @H&@ﬂ A pyvrogenic toxins. Mol. Gen. Genet. 209 : 15-
Ldd %N w Ay Lo BV > R & L “

SEABISEEARI 3 32 TR Fr
quence)H 84% (18,2 FH1EL
(epitopes)FH[E] 1), B F,

E(hc)momgy} lfL
IRPLA ZH H wij #

9TSEA K SEE, (R nlgeidi ik i5E EA (SEA)

o

*rr-"",r

I HE(PCR)EEL (20
SA)FZfir il — Kfmmﬁ%
= i Wby ik

/i&EiﬁHm S,

R, R HIG S FIGEF

(e 2RSS EEE ] \ﬁﬁfﬁ‘jﬁ

i

LBl bt EE NEZ BEIRET T FEICEGH

{%

%hﬁ
Tﬁéﬁﬁ%f&
S ) A ER

ELI-
Sz

B I

20.

-Melconian, A. K., Fleurette, J.

and Brun, Y.

1985. Studies on %taphylococci from toxic

Camb. 94 :

staphylococcal enterotoxin.

23-

29,

.Bergdoll, M. S., Crass, B. A., Reiser, R. F.,
Robbins, R. N. and Davis, J. P.

1981. A new
The Lancet |I:

1017-1021.

[ E(SHE. 1988 ElG SRS H O HRE T2
fi i Bl R I B R 2 TR 7 B B R
e R R A SR . 6 ¢ 10-21.

3. Bennett, R. W. 1984. In “*Bacteriological ana-

Ilytical manual™.

61

6th

ed., pp. 15.01-15.11 U.S.



Ll

AT

1]

O BR 8 S

Journal of Food and Drug Analysis. 1995, 3(1)

9. Wieneke,

10.

11.

12.7

13

14.

Food and Drug Administration, U.S A.

A. A., and Gilbert, R. J. 1987
Comparison of four method for the detection
of staphylococcal enterotoxin i food from
outbreaks of food poisoning. Int. J. Food
Microbiol. 4 ; 135-143.

Fujikawa, H. and lgarashi,
latex

H.
for

1988. Rapd
agglutination test
staphylococcal enterotoxins A to E that uses
high density latex particles. Appl. Environ.
Microbiol. 54 : 2345-234%.

Freed, R. C., Evenson, M. L., Reiser,
and Bergdoll, M. §.,

munosorbent

R. F.
1982. Enzyme-linked 1m-
detection

assay  for

staphylococcal enterotoxins m foods. Appl.
Environ. Microbiol. 44 ; 1349-13535.

ARPEER P A HE F) L 1986 B A Y 2 K B
R %?*J """" fzk%f‘éiﬁ%ﬂz.m*ﬁﬂx%ﬁ@

.Staphylococc:al emer()toxiﬂ A. B, C, and D

detection kit by reversed passive latex agglu-
tination. Biological Specialities. pp. 38-40.
Denka Seiken Co., LTD. Tokyo. Japan.

G. C. and Burke, C. N. 1973. A
manual of virological techniques. pp. 94-103.
Inc., N.J. U.S.A.

Rovozzo,

Prentice-Hall,

detection of

of

=[5 ] www.angle.com.tw

62

15.

16.

17.

18.

19

20.

R. W. and McClure, F. 1980. Ex-
traction and separation of staphylococcal en-

Bennett,

terotoxin in foods: collaborative study. J. As-
soc. Off. Anal. Chem. 63 : 1205-1210.
Wieneke, A. A. 1988. The detection of enter-
otoxin and toxic shock sydrome toxin-1 pro-
duction by strains of Sraphylococcus aureus
with commercial RPLA Kits. Int. J. Food
Microbiol. 7 : 25-30.
Rose, S.A., Bankes, P.
1989,
otoxins 1 dairy products by the reversed pas-
sive latex agglutination (SET-RPLA) Kit. Int.
J. Food Microbiol. 8 : 65-72.

Couch, J. L., Soltis, M. T. and Betley, M. J.
1988. Cloning and nucleotide sequence of the

and Stringer, M. F.

Detection of staphylococcal enter-

type E staphylococcal enterotoxin gene. J.
Bacter1ol. 170 : 2594-2960.

.Tsen, H. Y., Yang, R. Y. and Huang, F. Y.
1993. Novel oligonucleotide probes for

identification of enterotoxigenic Staphyloco-
ccus aureus. J. Ferment. Bioeng. 76 : 7-13.

HEIRNE , sR 225, )55 1EE. 1993, FI| HRE R Ik
il EOEGEREGER T L. B EE,

20 : 394-401.



S5 AT

1]
i

 FEE [ TTEBIBEES ] www.angle.com.tw

Journal of Food and Drug Analysis. 1995. 3(1)

Using Reversed Passive Latex Agglutination Method to Detect

Enterotoxigenic Staphylococcus aureus and Enterotoxin in Foods

HSI-CHIN KO AND *TSUI-YING CHANG

National Laboratories of Foods and Drugs, Department of Health, Executive Yuan
161-2, Kuen Yang Street, Nan kang, Taipei, Taiwan, R.O.C.
*College of Life Science, National Tsing Hua University, Hsinchu, Taiwan, R.O.C.

ABSTRACT

A total of 196 food samples including rice
products, meat products and dairy products, and
169 food poisoning samples collected from local
health bureaus were examined for Staphyloco-
ccus aureus. In addition, the enterotoxins pro-
duced by the isolates were determined using re-

food poisoning samples. Furthermore, the most
frequently found staphylococcal enterotoxin was
type A which was detectecd in 50% (9/18) of the
isolates from market food and in 81% (34/42) of

the isolates from food poisoning samples. Enter-
versed passive latex agglutination (SET-RPLA).

otoxin A as low as 5 ng/g could be detected in
rice and dairy products, and the recovery was
S. aureus was found in 16% (32/196) of food sa-

better if SEA was present in foods at a concen-

mples from markets and in 32% (54/169) ot tration between 10-40ng/g.

Key Words : SET-RPLA, Staphylococcal enterotoxins, Staphylococcus aureus, Food poisoning.
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