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Studies on the Deterioration of Seasoned Products of
Soybean Sprouts and their Counterplan

Shigeo MIYAO, Kunio NUMATA, Tadashi SATOH

Summary

The seasoned soybean sprouts on the market are occasionally caused microbial deterioration.
Two types of microbial deterioration were recognized. One of them was detected the lowering pH
of the liquid paft of the product, another was the swelling of the wraping bag with gas production.

In this work, the spoilage organisms and the counterplan against the deterioration were studied.
Results obtained were as follows.

1) Investigating the deteriorated products, the viable counts of the pH lowering and swelling
specimens were 4.0x10°, 6.8x107 and pH of them were 4.32, 5.69 respectively, though the nor-
mal were below 300 and pH 5.0. The spoilage bacteria isolated were identified as Bacillus coagu-
lans and B. licheniformis.

2) Bacterial counts of the material at each stage of the manufacturing were investigated.
Counts from the soybeans, soybean sprouts and secondary materials were 10% —10%, 106 —107,
10 —10° respectively. As for the microflora, Gram positives such as Micrococcus and Bacillus
on the soybeans, Gram negatives such as Pseudomonas and Flavobacterium on the soybean sprouts
were dominant.

Furthermore, investigating the heat resistant bacterial number of soybeans and spices, counts
of them were 10 —10%, 10% —102 respectively.

3) Bacteriostatic effects of glycine and lysozyme on the growth of B. coagulans and B, liche-
niformis were studied. Consequently, addition of over 2.8, 2.0% of glycine and 0.4, 3.0 ug/ml
inhibited the growth of B. coagulans and B. licheniformis tespectively.

Investigating the heat resistance of lysozyme, the bacteriostatic activity remained after heating
for an hour at 90°C.

4) Inhibitory effects of the combined use of glycine and lysozyme on the growth of the
spoilage bacteria were investigated. It became apparent that the combined use was effecitve in
the range of the concentration not affecting the seasoning.
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Table 1.Characteristics of denatured specimens

Normal T G
Appearance - Turbid Gas swelling
pH 5.0 4.32 5.69
Viable cell 5 7
count{ /ml) <10 £0x10 6.8 x10

Table 2. Chacteristics of Tand G bacteria isolated from spoiled specimens

T G
Gram stain + +
Form Rod Rod
Spore + +
Motility + +
Aerobic growth + +
Anaerobic growth + +
Catalase + +
Oxidase + +
OF F F9
Citrate + +
Red.of Nitrate - - +
Gelatin hydrolysis - +
Starch hydrolysis + +
VP + e

,v.47__
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Fig 1. Proces of seasoned soy bean sprouts and viable cell counts
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Fig. 2. Changes of viable cell counts in the soy bean
sprouts during the cultivation
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Table 3. Major microorganisms in soy bean sprouts

Soy beans Soy bean sprouts
Bacillus 19| Pseudomonas 58
Micrococcus 13 Enterobacteriacege 38
Coryne forms 7 Acinetobacter ) 23

Morazella
Molds 3 Flavobacterium 16
Xanthomonas 3
Alcaligenes 3
Micrococcus -3
Total 42 Total 144

Table 4. Viable cell counts and sporefforming bacteria counts in

Soy beans and Red pepper

Table 5. Distribution of Bacilli

isolated from

Soy beans Red pepper

viable cell spore viable cell spore
1 | 81x102 | 21 x10 7.9 x10°% | 22x102
2 | 53x103 | 97 x10 1.9 x106 | 4.8x 103
3 | 74x10% | 43 x102 | 56x10% | 3.6% 102
1.4 %104 | 54 x102 | 2.1 x105 | 2.7x 102
5 | 78x10% | 1.3 x10%2 | 4.8 x10% | 1.3x 103

| (7g)

Soy beans
Species Number of isolates
%
B. subtilis L3 (53.1)
B. licheniformis 17 (21.0)
B. cereus 9 (11.1)
B. megaterium L 4.9)
Non identified 8 ( 9.9)

number of sample=10
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Table 6. Distribution of Bacilli isolated from
Red pepper( powder)

Species Number of isolates

%
B. subtilis 34 (41.0)
B.lidheniformis is 29 (34.9)
B. cereus 7 8.4)
B. megaterium 5{ 6.0)
B. coagulans 2 ( 24)
Non identified 6 ( 7.2)
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Fig. 3. Growth curve of B. coagulans in the presence of glycine
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Fig. 4. Growth curve of B. licheniformis in the presence of glycine
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Table 7. Inhibitory - effect of glycine_on the growth of
B. coagulans and B. licheniformis

Glycine (%) B.coagulans B.licheniformis
0 H H

0.4 H H
0.8 H H
1.2 H +H
1.6 H +
2.0 + —
2.4 + —
2.8 — e
3.2 — -

H# Remarkably growth +H  Smoothly growth

-+ Slightly growth -4 Non determinant

— No growth

Table 8. Inhibitory effect of lysozyme on the growth of
B. coagulans and B. licheniformis

Lysozymelug/ml{}| B.coagulans B.licheniformis
0 H H

0.4 - H
0.8 — H
1.2 — H
1.6 — Ht
2.0 - H
2.4 — 4
2.8 — +
3.2 — —

tH Remarkably growth H Smoothly growth

-+ Slightly growth ~ Non .determinant

— No growth
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Table 9. Effect of heating on the activity of lysozyme on
the growth of B. coagulans and B. licheniformis

Lysozyme{pg/ml) | B.coagulans B.licheniformis
0 H Ht
0.6 — Ht
1.2 — Ht
1.8 - H
2.4 -— H
3.0 - -

tH Remarkably growth
+ Slightly growth

~ No growth

H Smoothly growth
-+ Non determinant

Table 10. Inhibitory effect of the combination of glycine and
lysozyme on the growth of B. coagulans

ALM 0% 0.4 0.8 12 1.6 2.0 24 2.8
Opg/mi | #H #H W H H + + -
0.1 H - = = = - e -
0.2 Wo— - - - - -
0.3 — — - — — — — —
0.4 - = = = = = = =
H Remarvkably growth H Smoothly growth

-+ Slightly growth
— No growth

Non determinant
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Table 11. Inhibitory effect of the combination of glycine and
lysozyme on the growth of B. licheniformis

Lyeordihe | 0 04 08 1.2 16 20
Opg/mt | H H #H H + -
0.5 o oH + - - =
1.0 H H + - - =
1.5 W4+ - -
2.0 W+ - - - -
2.5 + = - = =
3.0 - - = =
# Remarkably growth F Smoothly growth

-+ Slightly growth
No growth
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