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Biochemical Characteristics of Whole Soybean Cereals Fermented with Aspergillus Strains. Kim,
Dong Ho, Seung Ho Kim*, Nack-Shick Choi, Suk-Bai', and Soon-Bai Chun'. Profein Function
Research Unit, Korea Research Institufe of Bioscience and Biotechnology. Taejon 305-600,
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Whole soybean cereal was fermented with four Aspergillus strains in pilot meju fermentation system.
The pH range of the product was 7.40~7.98, the contents of reducing sugar and amino-nitrogen were
0.04~2.78%, 178~309 mg%, respectively and that of free fatty acid ranged 2.67~5.05%. The com-
ponents of the amino acid, organic acid, free sugars and fatty acid showed distinctive patterns among
four groups of fermented soybean cereals. Amylase activity and carbohydrate degradation rate of A.
usami was higher than other strains. But protease and protein degradation rate, lipase and lipid de-
gradation rate were similar in four strains. The odor concentrates of soybean cereals fermented with As-
pergillus strains were different from Bacillus strains. Especially, pyrazine components, the main and
common flavor chemicals in Bacillus strains, were not determined in this study and Aspergillus spec-
ific components were 9-methyl-acridine, dl-limonene and 2,3-butanediol. Soybean paste, made from A.
oryzae fermented soybean cereal, showed excellent sensory evaluation.
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Table 1. Amylase, protease and lipase activities in the fil-
trates of soybean cereals fermented for 45 hrs at 30°C, ino-
culated with four Aspergillus strains (unit: unit/g)

A. flavus A. oryzae A. sojae  A. usami
Amylase 2.64 3.06 4.78 8.79
Protease 0.69 0.55 0.59 0.30

Lipase 0.36 0.48 0.43 0.45
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Table 2. Contents of total sugar, reducing sugar, total ni-
trogen amino nitrogen, total lipid and free fatty acid of soy-
bean cereals fermented for 45 hrs at 30°C, inoculated with
four Aspergillus strains

A. flavus A. oryzae A. sojae A. usami

Total sugar (%) 8.65 8.38 7.98 7.53
Reducing Sugar (%) 2.78 1.24 1.95 0.04
Total nitrogen (%) 3.55 3.72 3.66 3.61
Amino nitrogen (mg%) 269 230 309 178
Total lipid (%) 8.21 7.86 8.04 8.10
Free fatty acid (%) 3.24 3.74 5.05 2.67
Moisture content (%) 52.6 56.2 52.8 53.9
pH 7.40 7.94 7.98 7.64
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Table 3. Composition of amino acids in the filtrates of soy-
bean cereals fermented for 45 hrs at 30°C, inoculated with
four Aspergillus strains (unit: relative peak area %)

A. flavus A. oryzae A. sojae A. usami
Asp 5.72 8.04 9.21 4.05
Glu 4.98 7.65 7.76 5.47
Asn 53.35 32.20 29.30 55.43
Ser 1.96 0.46 3.70 1.92
His 2.47 1.16 2.57 1.31
Gly 2.46 4.69 3.52 2.66
Thr 0.86 1.95 2.06 1.26
Ala 1.39 2.08 2.06 1.75
Arg 2.27 2.72 4.67 4.60
Tyr 2.48 4.12 3.83 2.32
Cys 0.93 1.38 0.78 0.40
Val 2.49 4.08 3.70 2.15
Met 0.74 0.86 1.15 0.90
Phe 0.77 1.59 1.63 1.22
Ile 5.68 9.72 8.59 5.93
Leu 4.67 8.01 6.28 3.38
Lys 4.44 5.63 6.66 3.61
Pro 2.33 3.65 2.52 1.61
Total 100.00 100.00 100.00 100.00
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Table 4. Compositions of free sugars, free fatty acids and organic acids in the filtrates of soybean cereals fermented for 45 hrs

at 30°C, inoculated with four Aspergillus strains

A. flavus A. oryzae A. sojae A. usami
Sugars (%) Stachyose 1.77 0.84 2.66 3.10
Raffinose 1.67 1.75 2.56 1.89
Sucrose 0.50 0.15 0.06 0.00
Glucose 0.68 0.17 0.51 0.31
Fructose 0.07 0.14 0.02 0.01
Fatty acids Cl16:0 17.99 17.70 17.79 17.79
(peak area %) C18:1 31.16 31.80 30.88 29.70
C18:2 44.47 44.27 44.90 45.94
C18:3 6.27 6.12 6.33 6.49
C20:0 0.11 0.10 0.10 0.08
Organic acids Tartaric acid 0.62 0.24 0.52 1.01
(mg %) Malic acid 2.95 1.37 2.73 0.38
Acetic acid 0.01 0.22 2.26 0.37
Lactic acid 0.19 0.24 0.28 0.29
Citric acid 0.03 0.07 0.11 0.72
Succinic acid 0.93 0.06 0.04 0.00
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Table 5. Comparisen of major volatile compounds of soybean cereals fermented for 45 hrs inoculated with four Aspergillus

strains (unit: relative peak area %)

Compounds\Strains A. flavus A. oryzae A. sojae A. usami
2-octanamine, N-(1-methylheptyl) - - - -
acetic acid, ethenyl ester - - - -
heptanal - - - -
oxazole, trimethyl - - - -
formic acid, hexyl ester - - - -
disulfide, dimethyl - - - -
pyrazine, 2-5-dimethyl - - - -
pyrazine, tetramethyl - - - -
benzaldehyde 0.22 - - -
pyrazine, trimethyl - - - -
ethanedioic acid, bis(trimethylsilyl) 0.47 - - -
2-butanone - 0.18 1.63 -
butanal, 3-methyl 10.32 0.38 3.55 17.43
2-propanol - - 1.23 23.39
1-propanol 0.42 9.85 2.08 2.04
ethanol 48.07 80.87 39.46 23.39
1-butanol, 3-methyl 0.66 1.27 0.86 23.87
acetic acid 3.70 3.63 18.53 15.11
acetic acid, ethyl ester - - - -
acridine, 9-methyl 12.30 - 3.81 -
dl-limonene 0.64 0.07 0.75 1.93
2-butanone, 3-hydroxy 0.52 0.38 - -
2,3-butanediol 0.92 0.68 1.44 -
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Al s3tEe] & AT Blste] & & v
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i o Ag e vlste] ethanold] ¥]E-2 Ugtor
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gk}
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Table 6. The composition (A) and sensory evaluation (B) of
the soybean pastes made from whole soybean cereals fer-
mented with four Aspergillus strains

(A) The composition of the soybean paste (unit: %)
Soybean, Soybean, Flour, Salt ‘Water
fermented cooked fermented

20 30 20 12 18

(B) Sensory evaluation of the soybean pastes

Sample A. flavus A. oryzae A. usami A. usami
Taste 2.7 3.7 3.2 3.3
Flavor 3.1° 3.9° 2.8 37
Color 3.2 3.6 3.0 34

*Values in the same column with different superscript letters are
significantly different from others at p<0.05 level.

AXZE £ Ao Jehda A usami= AAgo] i
wote] QlE A oZ Fr =), Auba o2 st g4
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SAFY ot et 788 ALE HriEidh

2 <%
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ase®} lipase &4, 18] 7 wAl s} x| o] Ralxs 7}
TTFHEE Z Ao T Holx| ¢t viFe] AR ¥
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2 RS Adksle 2o AEded o] F
9-methyl-acridine, dl-limonene, 2,3-butanediol 5|
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