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ABSTRACT - The purposes of this study are to confirm ways to reduce bacteria of minimally processed agricul-
tural products, using antibacterial foods that are easily available in home and to improve bacterial hygienic condition
of them. We chose garlic-allicin, ginger-gingerol, green tea-catechin, cinnamon-cinnamic aldehyde, wasabi-allyl
isothiocyanate as antibacterial foods and their unique antibiotic materials. We confirmed the better washing effect
when these antibiotic extracts were used, compared to washing effect by only distilled water. Their antibiosis was
proved by statistical processing. PFGE (Pulsed Field Gel Electrophoresis) of Bacillus cereus shows continuous con-
tamination probability of minimally processed vegetables by same product suppliers and the necessity of systematic

measures against bacterial contamination.
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Table 1. Concentration of B. cereus on samples (unit: CFU/g)

Table 3. Patterns of detected toxin genes’ combination

combination of detected the number pattern of
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below the Standard Standard over the Standard
Concentration of min 3.0x 10' Not more than 1.3 % 10°
B. cereus max 8.7 x 102 1,000 CFU/g 5.0 x 10°
Table 2. The existing state of toxin held by B. cereus isolated in samples
Toxin genes CER hblC bceT entF'M nheA CytK
The number of Isolates with genes 0 13 13 14 14 12
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Table 4. Summary statistic of colony counting in washing experiment

default mean + SD

DW treatment mean = SD

treatment mean + SD

2.0E+5+ 7.1E+4
1.9E+6 = 2.1E+5

2.6E+4 + 5.5E+3
3.3E+5+ 1.3E+5

1.8E+4 + 1.9E+3
2.3E+5+ 5.0E+4

Antibacterial material strain
B.C
Allicin
S.B
B.C

Allyl isothiocyanate
Yy Y SB

2.5E+5 + 1.3E+5
1.9E+6 + 4 4E+5

1.8E+4 £ 2.2E+3
9.2E+4 + 1.5E+4

1.3E+3 £ 5.0E+2
3.4E+4 + 5.0E+3

B.C
S.B

Catechin

7.2E+7 £ 3.0E+7
7.9E+6 + 4. 4E+5

7.6E+5 £ 4.7E+5
1.5E+5 + 2.0E+4

1.0E+5 £ 5.5E+4
1.2E+5+ 1.7E+4

B.C
S.B

Cinnamon

1.2E+6 £ 2.0E+5
3.0E+6 + 1.1E+6

1.5E+4 + 3.6E+3
1.6E+5 + 9.0E+4

1.0E+4 £ 3.8E+3
3.9E+4 + 6.5E+3

B.C

Gingerol
g SB

1.9E+6 £ 2.1E+5
2.3E+6 = 3.9E+5

3.3E+5 £+ 1.3E+5
1.7E+5 + 1.0E+4

2.3E+5+ 5.0E+4
1.7E+5 + 1.6E+4

B.C = Bacillus cereus, S.B = Salmonella Braenderup

Table 5. P-value of Paired-Samples T-Test (95% confidential level)

strains antibiotic materials pair 1

pair 2

default -DW washing

DW washing -antibiotic =~ minimum valid concentrations

treatment of antibiotic materials
cinamic aldehyde .001 011 800 ppm
allyl isothiocyanate .009 .024 500 ppm
B.C allicin .005 .012 400 ppm
catechin .006 .002 800 ppm
gingerol .001 252 800 ppm
cinamic aldehyde .005 .045 500 ppm
allyl isothiocyanate .004 .010 800 ppm
S.B allicin .001 .042 300 ppm
catechin .001 .038 500 ppm
gingerol .001 .589 800 ppm

B.C = Bacillus cereus, S.B = Salmonella Braenderup
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Fig. 1. Dendrogram showing the clustering of PFGE patterns for the 28 B. cereus isolates. A group indicates 98.6~100% similarity; B

group indicates 78% similarity. A, B, C, D, E means toxin patterns.
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