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Abstract

Quality properties of soy bean pastes made with Aspergillus oryzae and 5 Bacillus strains isolated from
traditional soy bean pastes were examined. The pH decreased gradually and contents of amino-type nitrogen
increased during fermentation. There were small differences in moisture and crude-protein contents, whereas
big difference was observed in reducing sugar, isoflavones and organic acid contents. Isoflavones in the
samples made with Bacillus licheniformis F2358 and Bacillus subtilis F2362 were high. Samlpes made with
Bacillus licheniformis F2382 had high contents of organic acid and good score for taste and overall

acceptability in sensory evaluation.
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Fig. 1. Changes in aerobic bacteria cells and molds
during fermentation of soybean paste.

(a) Changes in aerobic bacteria cells, (b) Changes in molds
during fermentation. Microorganisms were counted during 60
days of fermentation from the sample pastes prepared with 5
Bacillus strains. @ : Soy bean paste made with B.
licheniformis F2138(BL-1), O : B. stearothermophilus F2342
(Bst), W : B. licheniformis F2358(BL-2), (O : B. subtilis
F2362(Bsu), A : B. licheniformis F2382(BL-3), & . Bsu+
BL-3: B. subtilis+B. licheniformis F2382(Bsu+BL-3)
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Fig. 2. Changes in amino-fype nitrogen contents during
fermentation of soy bean paste.

Soybean pastes were prepared with 5 Bacillus strains isolated
from the Korean traditional soybean paste. Changes in
amino-type nitrogen content were detected at the 15 days'
interval by Formal method. @ : Soy bean paste made with
B. licheniformis F2138(BL-1), O : B. stearothermophilus
F2342(Bst), M B. licheniformis F2358(BL.-2), (1: B. subtilis
F2362(Bsu), A : B. licheniformis F2382(BL-3), A : Bsu+
BL-3: B. subtilis+B. licheniformis F2382(Bsu+BL-3)
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Table 1. Moisture, Crude-protein and reducing sugar
contents in soybean paste fermented for 60 days.
Moisture were analyzed by drying up to 105°C, crude protein
by Kjeldahl method , reducing sugar as glucose by Somoji
method. BL-1: Soybean paste made with B. licheniformis
F2138, Bst: B. Stearothermophilus F2342, BL-2: B.
licheniformis F2358, Bsu: B. subtilis F2362, BL-3: B.
licheniformis F2382, Bsu+BL-3: B. subtilis+B. licheniformis
F2382

. Crude- Reduced
Samples Moisture(%) protein(%) sugar(%)
BL-1 542 159 11.3
Bst 514 16.1 10.3
BL-2 50.4 15.3 6.2
Bsu 54.9 15.5 53
BL-3 535 143 5.1
Bsu+BL-3 53.1 15.2 6.0
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Fig. 3. Isoflavone contents in soybean paste fermented for
60 days.

Two grams of samples were dissolved in 80% methanol and
isoflavone content were analyzed by HPLC. BL-1:Soybean
paste made with B. licheniformis F2138, Bst B.
Stearothermophilus F2342, BL-2: B. licheniformis F2358,
Bsu: B. subtilis F2362, BL-3: B. licheniformis F2382,
Bsu+BL-3: B. subtilis+B. licheniformis F2382, com-A:
commercial soybean paste A, com-B: commercial soypaste
B. (: Daidzein, B: Genistein, B: Total

o) 8 WA= B. licheniformis F2138% B. stearo-
thermophilus F2342 A28 79 BTG o] w2
AL g8 FFo| H#) amylaseBAe] E7] dE< A
22 AEc, 3L B4 ) v B oo, #
71t kel J1AR olgHER LHAHHA S5} 7}
A4 Ao

isoflavones

A BAZ o4##l isoflavone {HFE B.
licheniformis F23582} B. subtilis F2362 A&7} 747
¥olchFig. 3). BoHEE dlel Aar) e AL



AgPAe s e Rt o2 Azd e FU58A 1269

acd contents{mg®)
@ = a8

Organic

Sample

Fig. 4. Organic acid contents in soy bean paste fermented
for 60 days.

Two grams of sample pastes were mixed in NaHCO,
solution. Supernatant was eluted with diethylether and
organic acids were detected by GC. BL-1:Soybean paste
made with B.  licheniformis F2138, Bst: B
stearothermophilus F2342, BL-2: B. licheniformis F2358,
Bsu: B. subtilis F2362, BL-3: B. licheniformis F2382,
Bsu+BL-3: B. subtilis+B. licheniformis F2382. [X: Oxalate,
W Malate, 77 : Citrate, B: Succinate, B : Fumarate
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Fig. 5. Sensory score of soybean paste fermented for 60
days.

Sample pastes were dissolved in warm water. Sensory
evaluation were performed by 12 trained panels. BL-1: Soy
bean paste made with B. licheniformis F2138, Bst: B.
stearothermophilus F2342, BL-2: B. licheniformis F2358,
Bsu: B. subtilis F2362, BL-3: B. licheniformis F2382,
Bsu+BL-3: B. subtilis+B. licheniformis F2382. L
Appearance, l: Color, £ : Flavor, &: Taste, 8 : Overall
acceptability
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