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Abstract

Improvement of hygienic quality of powdered raw grains and vegetables by fermentation was investigated. Lac-
tobacillus sp. isolated from kimchi was used as a starter. The cell counts of coliform group and SS enteric bacteria
on the SS agar plate in raw grains and vegetables were 2.3 X 10° cfu/mL and 8.6 X 10 cfu/mL, respectively. The
starter, Lactobacillus sp., reached 10" cfu/mL after 48 hr in fermentation. At that time, the coliform group and
enteric bacteria on the SS agar plate were gradually inactivated and eliminated after 60 hr of fermentation. During
the fermentation process, pH of the suspension was lowered and acidity increased. Antimicrobial activity of the
acidic supernatant of fermented raw grains and vegetables against the E. coli sp. and Salmonella sp. was higher
than that of lactic acid solution or neutralized supernatant. Therefore, it was considered that antimicrobial effect
of the fermented raw grains and vegetables might be accelerated by the synergic effect of acid and bacteriocin,
and liquid fermentation of powdered raw grains and vegetables will be effective for inactivation of hygienic
microorganisms.
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Fig. 1. Changes of the microflora of powdered raw grains and
vegetables during its fermentation process.

Symbols are Lactobacillus group'@, coliform group'll, SS agar
1solated enterobacter group:a.

Table 1. Reactions in Kligler’s iron agar and some physio—
logical characteristics of E. coli sp. and Salmonella sp., and
fatty acid composition in cell membrane of Salmonella sp.
isolated from powdered raw grains and vegetables

A. Kligler's iron agar and some physiological characteristics

Tests E. coli sp. Salmonella sp.
Kligler’s iron agar test
Butt acid acid
Slope acid alkaline
H2S - +
Citrate utilization - +
Indole + -
ONPG + -

B. Fatty acid composition of Salmonella sp.

Fatty acid Composition (relative %)
12:0 5.39
13:0 0.21
14:0 8.60
15:0 1.33
16:1 iso 1/14:0 30H 9.07
16:1 w7¢/15 iso 20H 27.90
16:0 22.87
17:0 cyclo 7.70
17:0 0.46
181 w7c/w9t/wl2t 15.59

Presumptive identification Salmonella typhimurium
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Fig. 2. Changes of pH (left) and acidity (right) of powdered raw grains and vegetables during its fermentation process.

10
~ 8
-
£
S~
2 6 |
(6]
2 a4t
©n
©
o 2 }
[
g
; 0 L H
0 1 2 3
Time (hrs)

10

oo}

Viable cells (log cfu/mL)
F-S

O L ]
0 1 2 3
Time (hrs)

Fig. 3. Antimicrobial effect of the supernatant of fermented raw grains and vegetables, neutralized supernatant of fermented raw
grains and vegetables and the solution of 2% lactic acid against E. coli sp.(left) and Salmonella sp. (right).
Symbols are supernatant of fermented raw grains and vegetables:®@. neutralized supernatant of fermented raw grains and vegetables: i,

solution of 2% lactic acid:a.
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