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Regulation of the staphylococcal enterotoxin produced by Staphylococcus aureus
in cooked rice

TSUTSUURA, Satomi
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To examine the effect of various factors on the growth of Staphylococcus
aureus and the production of staphylococcal enterotoxin A (SEA) in cooked rice, we inoculated
strains of SEA-producing S. aureus into cooked rice, and then quantified the bacterial number and
SEA after incubating them at 370C. Most strains produced less SEA in cooked rice added with 2-5%
glycine than in the non-added control. Some strains produced less SEA in cooked rice added with 5-7%

NaCl than in the non-added control. The inhibition of growth of S. aureus and SEA production was
not apparent when NaCl was added to cooked rice at the presence of glycine. Most strains produced
less SEA in cooked rice adjusted pH 4.0-4.5 than in the non-adjusted control. It is necessary to
further examine the combination of these inhibition methods for the inhibition of SEA production in
cooked rice while preserving good taste of cooked rice.

A (SEA) Western blot pH



A SEA
SEA
SEA
SEA SEA
200~1000 ng/ SEA

SEA
SEA

Western blot SEA
SEA

SEA
SEA

SEA
pH

SEA

SEA

SEA

SEA

SEA

SEA

SEA

0.5~5%
0.5~7% NacCl
pH
pH pH
4.0~6.5
254¢ 108
CFU/g
25¢g
102 CFU/g
108 CFU/g
SEA

37 24~48
SEA

SEA BSA
Western blot
Western blot
0.4 ngl/g

0.5~5%

108 CFU/g
37  24~48
4~48
10

SEA

SEA
c-271 SEA
Fig. 1 0.5~2%
106
~10° CFU/g
SEA
0.5~1%
48 SEA 40 ng/g
SEA
2% SEA
5%
SEA



SEA
0.5%
1% 8
SEA 1% 2%
2% 5% 48
SEA
SEA
200~1000 ng/
0~2%
4 5%
37 4 1 8
80g SEA
SEA
SEA
A
10 - X
. — Table 1 c-271
I
g ° 3 n=10
® o,
color odor
5 Incubation
. . ‘ ‘ ‘ ‘ C o
0 50 0 0 fime () Glycine (%) Glycine (%)
Incubation time (h) 0 1 2 0 1 2
B 1000 . 0 C C C C C C
4 4 - - 4 5 5
100 -
E‘n 8 3 -- -- *7 4 2
2 10 - 16 5 3 2 - 5 3
24 1 0 4 **10 4 5
0.1 ‘ : ‘ — |
0 20 40 60 48 2 6 5 - *7 3
Incubation time (h) -
. C, control. --not determined. *p<0.05.
Fig. 1 0% (control; *%p<0,01,
+),0.5% (m), 1% (&), 2% (x), 5% (e )
C-271 A
SEA B SEA
C-271
¢2m 0.5~2%
3 SEA
Table 1 5~7%
SEA
48 0.5% 1%
0.5~2%
8 1% SEA
48 2% 48 0.5% 1%
C-271 SEA
NaCl Fig. 2 4
0.5% 2%NaCl
SEA
1% 16"’48 SEA



A 100.0 ]

SEA (ng/g)
=
o
[e]

=
[=}

0.1

100.0
B ]

10.0

SEA (ng/g)

=
o

1 2

Nacl (%)

0.1 + T T 1
0 1 2
NaCl (%)
Fig. 2 0.5%
(A) 1% (B)
C-271 SEA
NaCl 4 (a), 8
(x), 16 (), 24 (o)
SEA
SEA
C-271
SEA Fig. 3
102 CFU/g 48 108
CFU/g 106 CFU/g
SEA
102 CFU/g 8 106
CFU/g 4 SEA
Fig. 3B 102
CFU/g 1.2~11 nglg 106 CFU/g
0.8~58 ng/g SEA
SEA
SEA
SEA
10¢
CFU/g 4
102 CFU/g
8
SEA

cy
o
S
g a
2
0 20 40 60
Incubation time (h)
B im0 |
— 100
K
< 10
@
0.1 !
0 20 40 60
Incubation time (h)
Fig. 3 102 CFU/g (a) 106
CFU/g (¢)
C-271 A SEA B
SEA
pH
SEA
pH pH 4.0
pH
SEA
C-271 4
24 pH 6.5
SEA 100% SEA
% Fig. 4
A
1,000.0
. 100.0 . * ¢ 4,0
=< 100
< 1.0
01 +—& —_—
3.5 45 5.5 6.5
pH
B
1,000.0
< 100.0 o 4 o0
=< 100
2 10 *
0.1 - —— :
3.5 45 55 6.5
pH
Fig. 4 pH pH 4.0~6.5
C-271 37 4
A 24 B SEA

(%)



pH6.0 55 5.0

SEA pH 4.5
pH 4.0 SEA
pH 4.0
SEA
pH 5.0~6.0
SEA pH 4.0 SEA
pH 4.5
SEA
0.5~1%
SEA
2~5%
SEA
pH
SEA
SEA
SEA
SEA

SEA

SEA

SEA
1

Tsutsuura S, Murata M: Production of
staphylococcal enterotoxin A in cooked
rice and limitation of its organoleptic
detection. Food Sci. Technol. Research,

23 (2), 267-274 (2017) DOI:
https://doi.org/10.3136/fstr.23.267
8
2014
staphylococcal

enterotoxin A SEA

,pll4
2014

eY)

A
A
,p 17
12 th Asian Congress of Nurtrition
(Yokohama, 2015)
Tsutsuura S, Murata M
Enterotoxin A production by
Staphylococcus aureus in a liquid
medium and cooked rice, p 479

2015
,p 16
2016
A
, P43
2016
p 140
2017
, p 244

2018

staphylococcal enterotoxin A SEA

pH
,p 59
TSUTSUURA Satomi
20708622



