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Study on the Antagonism of Useful Microbes against
Soybean Sprout Rotting Pathogens and
Their Effect on the Growth of Soybean Sprouts

Do-Wan Kim
Professor, Dept. of Hotel Culinary Art, Sungduk College

ABSTRACT

This study was conducted to examine the antagonism of useful microbes against
soybean sprout rotting pathogens and their effect on the growth of soybean sprouts. The
antagonism against soybean sprout rotting pathogens and the effect on the growth of
soybean sprouts were examined by using P. areofacience 14H-3, P. fluorescens R1-12 and
B. cereus Yell, bacteria were shown to inhibit mycellial growth of Rhizotonia solani
strongly. The results of this study are summarized as follows. P. areofacience 14H-3 and
B. cereus Yell were highly antagonistic against Rizoctonia solani, while they were
especially highly antagonistic against bacterial diseases. The effect of inhibiting the
proliferation of soybean sprout rotting pathogens was also examined by adding the
culture solution for antagonistic bacteria to the PDA. Both P. areofacience 14H-3 and
P. fluorescens R1-12 showed the inhibition rate of 78.8%, while B. cereus Yell did 52.9%.
The fresh weight and length of soybean sprouts were measured after raising them with
added antagonistic microbes and culture medium. Soybean sprouts treated with B. cereus
Yell showed increased higher, compared with those not treated with it. Soybean sprouts
were also raised in the culture solution with antagonistic bacteria to examine the growth
of soybean sprouts. Soybean sprouts treated with the culture solution of 200 times
showed better growth than those not treated with it. Analyze proximate composition in
soybean sprout showed that moisture, ash, total sugar did not appear difference, but in
case of crude protein B. cereus Yell(8.9%) increased about 2 times than control(3.6%),
but occasion of crude fat and crude fiber were P. areofacience 14H-3, P. fluorescens
R1-12 increased about each 2 times than control. In occasion of vitamin, bacterial
antagonist(9.4~10.8mg%) was more higher than control(9.9mg%).

Key words : soybean sprouts, antagonism, pathogens, useful microorganism, Pseudo-
monas fluorescens, Bacillus cereus, Pseudomonas areofacience.
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{Fig. 1> Antibacterium activity of Bacillus cerius against Rhizoctonia solani on PDA.
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Z&s8 AANA P. areofacience 14H-37}+ P. fluorescens R1-1203F Rhizoctonia
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{Table 1> Antagonistic ability of bacterial antagonist against soybean disease

Antagonism
Bacterial antagonist Pathogene Clear zone
Coiling Lysis

(mm)
Rhizoctonia solani - + 9

P. areofacience 14H-3 Fusarium oxysporium - -
Pseudomonas sp. - - -
Rhizoctonia solani - + 9

P. fluorescens R1-12 Fusarium oxysporium - -
Pseudomonas sp. - -
Rhizoctonia solani - + 2
B. cereus Yell Fusarium oxysporium - + 3
Pseudomonas sp. - + 3
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{Table 2> Effect of supernatant of bacterial antagonist on the mycelium growth of
Rhizoctonia solani

Diameter (mm) Control(%)
Bacterial antagonist
2days 3days 2days 3days
P. areofacience 14H-3 15 18 76.9 a 78.8 a
P. fluorescens R1-12 14 18 785 a 78.8 a
B. cereus Yell 39 65 400 b 529 b
Control 65 85 - -

Control (%) = (1 -treatment/check)x 100.
Means of followed by the same letter are not significantly different (P=0.05 : Duncan's multiple

range test).
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<{Fig. 2> Culture of soybean by treatment of antibacteria.
A : control

B : Bacillus cereus Yell
C : Pseudomonas areofacience 14H-3
D : Pseudomonas fluorescens R1-12
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<Fig. 3> Effect of bacteria antagonist treatment on growth of soybean sprouts at
7days after seedling.
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<Fig. 4> Effect of soybean sprouts growth at 7days after seeding when the seeds
were treated with supernatant of bacterial antagonist in the plastic case.
Ps 14H-3 : P. areofacience 14H-3
Ba Tell : B. cereus Yell
Ps R1-12 : P. fluorescens R1-12
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{Table 3> Chemical composition of soybean sprout

. Crude Crude Total Crude  Ascorbic
Moisture . Ash .

Items %) protein %) fat sugar flber acid

° (%) ) % % % (=%
Control 87.8 3.6 0.9 1.2 3.2 0.7 9.9
P. areofacience 14H-3  89.2 5.5 07 24 3.6 3.9 10.1
P. fluorescens R1-12 875 7.3 09 2.0 3.6 14 10.8
B. cereus Yell 89.9 8.9 1.0 22 3.2 1.9 94
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