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Selction of Useful Chemicals Reducing Soybean-Sprout Rot*

Eui Ho Park®™ and Yeun Sig Choi**

ABSTRACT : This study was carried out to select useful chemicals to control pathogens inciting
soybean-sprout rot. Pathogen strains were isolated from decaying soybean seedlings. The
1solated strains were identified as Pseudomonas spp. (Pse. strains) through microbiological test,
however, no rot-inciting fungus was isolated. Eight food additives were tested with different
concentrations in controlling pathogens and harmfulness. Five chemicals(over 5% conc.) includ-
ing sodium hypochlorite apparently inhibited the growth of Pse. strains on media plate, however,
sodium hypochlorite was discarded due to its severe germination inhibition. Propionic acid and
acetic acid inhibited the growth of Pse. strains more effectively than calcium propionate and so-
dium propionate relatively. As no harmful effect on seed germination and no growth retard of
soybean sprouts were observed by those chemicals with lower concentration(0.5~1.0%), these
chemicals were considered to be applicable to sprout rot control judged by the effectiveness and
permissible concentration as food additives.
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Table 1. Diagnostic test for the identification of bacteria strains isolated from rotten soybean

sprouts*

Characteristics of

Microbiological test

Tested strains

Pseudomonas spp.™ C D ]
Gram stain - - - -
Anaerobic growth = - - -
Catalase test + + + +
Mobility + + + +
Oxidase test d d =+ d
Pathogenicity to soybean sprouts d + + +
Fluorescent pigment d - + -
Starch hydrolysis d + - -

* : _'_‘ —_
* : cited from Bergy’s mannual,

O
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37 v B of 2e¥E FASLS Pseudo-
monasf@el A2 53 dFE Xt ol&

RYF PseudomonasBol| &3t fAZo=
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and d indicates positive, negative and partial(11-89%) positive reaction, respectively.
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Photo. 1. Effect of chemical treatments on the growth inhibition of Pseudomonas spp. at 24
hours after treatment {round filter paper disks soaked with chemicals were placed on
the surface of inoculated media).

.

Photo. 2. Growth inhibition of Pseudomonas spp. affected by low concentrations of four
chemicals(round filter paper disks soaked with chemicals were placed on the surface
of inoculated media).
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Table 2. Effects of chemical(0.1% conc.) treatment on the germination and seedling growth of
soybean sprouts*

. ,
Food additives Germination(%) Seedling length(cm) Abnormal
1 2 3 4PAT 2 3paT seedling(%)
Control 77.5 98.5 99.0 99.0a™ 3.1 5.8a 20.5a
Acetic acid(0.1%) 74.5 98.5 99.0 99.0a 2.9 6.0a 21.5a
Propionic acid(0.1%) 79.0 98.0 99.0 99.0a 2.9 6.2a 24.5a
Sodium propionate(0.1%) 76.0 96.0 98.0 98.0a 2.8 5.9a 27.0a
Calcium propinate(0.1%) 77.5 97.5 98.0 98.0a 2.9 6.0a 23.0a

+ The same letters in a column of the same section are not significantly different at the 5% level by Duncan’s
Multiple Range Test.

* Seeds were soaked in the chemical solutions for 2 min, and rinsed 3 times with water.

Table 3. Effects of chemical(0.5% conc.) treatment on the germination and seedling growth of
soybean sprouts*,

S ;
Food additives Germination(%) Seedling length{cm) Abnormal
1 2 3 4PAT 2 3PaT seedling (%)
Control 75.0 96.5 96.5 96.5a 2.5 4.8a 21.0a
Acetic acid (0.5%) 79.0 98.0 98.5 98.5a 2.7 5.2a 19.0a
Propionic acid(0.5%) 77.5 97.0 98.0 98.0a 2.6 4.9a 21.5a
Sodium propionate(0.5%) 79.0 97.5 98.0 98.0a 2.7 5.2a 18.0a
Calcium propinate(0.5%) 8.5  99.0  99.0 99.0a 2.7 6.1a 19.5a

+ The same letters in a column of the same section are not significantly different at the 5% level by Duncan’s
Multiple Range Test,

* Seeds were soaked in the chemical solutions for 2 min. and rinsed 3 times with water.
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Table 4. Effects of chemical(1.0% conc.) treatment on the germination and seeding growth of

soybean sprouts®.

Germination(%3)

Seedling length{cm)

e Abnormal
Food additives ) 5 3 AT 5 pAT seedling(%)
Control 82.0 92.0 95.5 95.5a 2.3 5.0a 20.0a
Acetic acid(1.0%) 825  97.0 97.0 97.0a 2.5 5.8a 23.5a
Propionic acid(1.0%) 84.5 96.0 97.0 97.0a 2.7 5.8a 18.5a
Sodium propionate(1.0%) 8.5 950 950 95.0a 2.7 5.5a 18.5a
Calcium propionate(1.0%) 85.0 98.5 99.0 99.0a 2.8 6.5a 22.0a

+ The same letters in a column of the same section are not significantly different at the 5% level by Duncan’s

Multiple Range Test.

* Seeds were soaked in the chemical solutions for 2 min. and rinsed 3 times with water,
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