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ABSTRACT

Soybean paste or tao chieo is a fermented soybean product which is usually
produced along with soy sauce. A survey of microbial contamination of 26 soybean
paste samples from local markets and manufacturers in Thailand was carried out. It
was found that total bacteria ranged from 6.5x10*- 8.1x10° CFU/g, total yeasts and
molds ranged from 2.4x10%- 2.6x10° CFU/g and Bacillus cereus ranged from 1.5x10°-
4.0x10° CFU/g. Therefore, a suitable method to eliminate microorganisms, especially
B. cereus, in soybean paste was determined. The use of heat treatment to destroy
B. cereus was performed in 0.05 M phosphate buffer pH 7.2 and in soybean paste.

The heat resistance, in terms of D-value at 80°C (D800C value), of B. cereus No.1 in

phosphate buffer was 3.0 min. for vegetative cells (4 hour cultures) and 47.8 min. for

endospores (7 day cultures). The D, o value of B. cereus in soybean paste was 104.2



v
min. When various quantities (350, 500, 650 and 800 g) of soybean paste were
sterilized by autoclaving at a temperature of 121°C and pressure of 15 Ib/in® for 15
min,, the results showed that B. cereus was reduced (>82.6%) in every sample size but
reduced most (99.9%) in the sample size of 350 g. All heated soybean paste samples
had a darker color.

The use of gamma radiation from ®’Co to eliminate B. cereus indicated that the

D, values of B. cereus No.1, 2 and 3 suspended in phosphate buffer at different initial

spore concentrations (107, 10° and 10° spores/ml) were approximately 2.55-2.66 kGy.

By comparison, the D, values in soybean paste were approximately 2.95-2.99 kGy.

Therefore, the radiation doses of 3 and 6 kGy were used to eliminate B. cereus in
soybean paste. The effects of radiation on the chemical properties and on the sensory
qualities of soybean paste were also studied. Both total bacteria and B. cereus were
reduced by approximately 1 and 2 logs when irradiated with 3 and 6 kGy, respectively.
Total yeasts and molds were reduced approximately 2-3 logs when irradiated with 3
kGy and were undetectable when irradiated with 6 kGy. After storage of nonirradiated
and irradiated soybean paste at room temperature for 1-2 months, total bacterial, total
yeast and mold and B. cereus counts were not significantly different (P>0.05) from
those detected before storage.

The chemical analyses of both nonirradiated and irradiated soybean paste
showed no effect of irradiation on chemical properties. The storage resulted in darker

color for both nonirradiated and irradiated soybean paste.



The sensory evaluation using multiple comparisons test rated by 25 panelists
showed no effect of irradiation on the color, appearance, odor and taste. Nor was any
effect of the storage time on those qualities found.

The effect of gamma radiation on the microorganisms and chemical properties
of soybean paste on the pilot scale revealed similar results to those in the laboratory.
Furthermore, the polyethylene terephtarate (PET) bottles used as soybean paste
containers in this experiment did not change to brown color after irradiation as did the
glass bottles which were used in the laboratory tests.

Therefore, it can be concluded that a gamma radiation dose of 6 kGy would be
sufficient to kill at least 10% B. cereus per gram in soybean paste with no effect on its

chemical properties and sensory characteristics.





