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Table 1. Incidence of B. cereus, B. subtilis and B. licheniformis 1n pickles

NO. of positive samples (%)

Species

Leaf Farth Frunt Soybean Total(%)
vegetables vegetables vegetables products
n=30 n=— 3% n—39 n—13 n=120
B. cereus 6.7 5.3 5.1 154 6.7
B. subtilis 20.0 15.8 25.6 30.8 21.7
B. licheniformis 3.3 10.5 17.9 7.7 10.8
Total 30.0 31.6 48.6 53.9 39.2

n, number of samples examined.
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Table 2. The highest salt content, the lowest water activity (Aw) and pH of pickles with B. cereus,

and B. licheniformis

B2 [JTTEEEEE ] www.angle.com.tw

B. subtilis

Spocics Leaf vegetables Earth vegetables Fruit vegetables Soybean products
Salt Salt Salt Salt
Aw content pH Aw content pH Aw content pH Aw content pH
B. cereus 0.95 4.8 4.6 0.94 10.8 3.4 0.91 11.6 4.2 0.81 46.0 4.8
(Szuchuan cabbage)  (Paper preserved (Garlic) (Salted (Pickled (Salted (Soybean curd with
radish) peper) cucumber) peper) miso)
B. subtilis 0.94 5.6 4.1 (.88 14.6 4.1 0.73 33.2 2.8 0.71 46.0 4.8
(Szuchuan cabbage)  (Sweet (Peper  (Sweet (Preserved plum) (Gluten) (Soybean curd with
scallion) preserved scallion) miso)
radish)
B. licheniformis (.96 4.7 4.6 0.92 14.6 3.9 0.85 19.2 4.0 0.95 12.0 5.7
(Szuchuan cabbage)  (Sweet (Peper  (Sweet (Pickled (Green peper) (Soybean curd with
garlic) preserved garlic) cucumber) sesame o1l)

radish)

licheniformis. & 2. 859, A—EKE G 7L

subtilis,

ZERK

1. ZETEES . 1983 . BEE YR b 15
:31-38.

FF =32 46%, AwE0.81, Al & HE B. cereusA B.

£.15(2)

2.Speck, M. L.(ed.). 1984. Compendium of me-

thods for the microbiological examination of

foods, 2nd ed. American Public Health Associ-

ation, Washington, D. C., pp. 664-065.
3.Doyle, M. P.

1989. Foodborne bacterial

pathogens. Marcel Dekker, Inc., N. Y., pp.58-

63.
4. REEER R A AL 1989 . £ AL

W Kk —

I AN AR E < s PRI SR #E12540 . N6212.

EERE,RER RS, RER

RS, R,

71992 BZE A
RIFFEBMEZE R fanktE.19:63.

on

.Kramer, J. H. and Gilbert, R. J. 1989. Bacillus

cereus and other bacillus species. In ~ Foodbo-
” . p. 21. Ed. Doyle,

Inc. New York and

rne Bacterial Pathogens
M. P. Marcel Dekkeer,

Basel.

.Raevuori, M. and Genigeorgis C. 1975. Effect

of pH and sodium choloride on growth of Ba-
cillus cereus in laboratory medium and certain
foods. Appl. Microbiol. 29 : 63.

.Goepfert, J. M., Spira W.M. and Kim H. U.

1972. Bacillus cereus : food poisoning organ-
ism. A review. J. Milk Food Technol. 35 : 231.
1987 . A~[] B B T B v 2- i —
Wi B RS . Rank 2. 14119,

Correspondence to : Hsu-Yang Lin

397

Accepted for Publication : March. 24. 1995



Ll

AT

—

Il
i
2
i
th

11
i
\
/
“0HD
WM\

Journal ot Food and Drug Analysis 1993, 1(4)

5 ] www.angle.com.tw

Distribution of Bacillus cereus, B. lichenifornus and B. subtilis in
Marketed Pickles

HSU-YANG LIN, SU-YI CHU, SHAO-WEI FANG AND DANIEL YANG-CHIH SHIH

National Laboraitories of Foods and Drugs, Department of Health, Executive Yuan

ABSTRACT

From Oct. 1990 to Jun. 1991, 120 samples
of pickles(including 30 leaf vegetables, 38 earth
vegetables, 39 fruit vegetables and 13 soybean
products) were purchased from supermarkets,
traditional markets and food retail stores in Tai-
pel area and examined for the presence of Baci-
llus cereus (pathogen), B. subtilis and B. licheni-

formis (opportunistic pathogen). A total of 47

Key words : Pickles, Pathogen, Bacillus spp.

398

samples contained at least one of the three Baci-
[lus species. Bacillus spp. was detected in 30.0%
of leaf vegetables, 3}.6% of earth vegetables, 48.
7% of fruit vegetable and 53.8% of soybean
products. The detection rate B. subtilis was 21.7
%.,which was the highest one among the three
Bacillus species.



