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Abstract

The mashes of soybean paste were prepared using the conventional meju fermented naturally
by wild microoganisms or the new types of meju fermented by pure cultures of Aspergillus
oryzae, Bacillus natto and B. subtilis to elucidate changes during the aging period.

The results obtained are as follows;

The soybean paste made with conventional meju and Asp. oryzae meju showed higher
content of amino nitrogen than those of B. natfo and B. subiilis meju.

Soybean paste made with conventional meju contained a little more content of total and
reducing sugars than other soybean pastes,

ph during aging period was higher than 5.0 for the Asp. oryzae paste while less than 4.5
for B. subtilis paste,

Aspartic acid. threonine, serine, glutamic acid, glycine, alanine, cystine, valine, methionne,
leucine and histidine for Asp. oryzae paste; tyrosine, arginine and proline for conventional
meju paste; and isoleucine and phenylalanine for B. subtilis paste were found to be peak
amount 90 days after the preparation.

The content of total free amino acid was high in the order of Asp. oryzae paste, conven-
tional paste, B. natto paste and B, subtilis paste.
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Table 1. The mixing ratio of raw materials for soybean pastes

Inoculum strain Meju Sodium chloride Water
of meju €2 €2 (mt)
Asp. oryzae 9,460 1,612 3,928
B. natto 12,425 1,612 963
B. subtilis 11,453 1,612 1,935
Conventional meju 7,838 1,612 5,550
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Table 2. Changes in chemical composition of soybean pastes brewed by
different meju strains during aging (Unit: %)

Aging time Inoculum strain ¢ i Crude Sodium

(dagys) of meju Moisture fat chloride

0 Asp. oryzae 60.89 5.16 10.91

B. natto 59.76 4.97 10.54

B. subtilis 59.33 5.76 9.23

Conventional meju 61.25 5.10 9.33

10 Asp, oryzae 60.29 7.76 10.56

B. natto 56.97 4.81 12.29

B. subtilis 57.63 4.53 12.58

Conventional meju 61.19 7.36 8.88

20 Asp, oryzae 57.05 7.76 11.85

B. natto 57.02 5.30 12.22

B. subtilis 60. 36 6.20 12.29

Conventional meju 58.56 7.60 9.27

30 Asp. oryzae 55.68 7.75 12.90

B. natto 57.08 5.26 12.32

B, subtilis 58.38 5.37 11.88

Conventional meju 57.31 7.53 10.81

40 Asp. oryzae 54.15 7.80 12.60

B. natto 57.08 5.43 12.02

B. subtilis 58.84 5.40 11.71

Conventional meju 57.31 7.59 12.48

50 Asp. oryzae 50. 22 7.50 12.88

B. natto 56.57 5.18 12.15

B, subtilis 57.82 5.30 12.03

Conventional meju 55.40 7.55 13.20

60 Asp. oryzae 51.34 7.65 14.04

B. natto 54,92 5.38 13.00

B. subtilis 57.17 5.50 13.22

Conventional meju 56.31 7.50 14.66

70 Asp. oryzae 53.16 7.42 14.24

B, natto 56.83 5.00 13.12

B. subtilis 57.65 5.15 12.91

Conventional meju 53.22 7.05 15.68

80 Asp. oryzae 53. 36 7.40 14.24

~ B. natto 48.84 5.11 13.00

B. subtilis 59.01 5.80 13.16

Conventional meju 54.36 7.11 15.96

90 Asp. oryzae 49.44 6.99 14.60

B. natto 55.09 4.91 13.22

B. subtilis 57.52 5.43 13.46

Conventional meju 53.59 7.05

15.22
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Fig. 1. Changes in amino nitrogen

contents of soybean pastes brewed
by different meju strains during
aging.
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Table 3. Changes in ammoniacal nitrogen contents of soybean pastes brewed

by different meju strains during aging.

(Unit: mg %)

Inoculum strain

Aging time (days)

of meju

0 10 2 3 4 50 60 70 8 90
Asp. oryzae 34 120 75 127 134 171 194 124 123 123
B. natto 21 197 17 30 .33 20 22 40 40 24
B. subtilis 3 15 15 4 12 13 18 17 17 18
Conventional meju 31 69 52 58 77 61 72 49 56 42
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Table'4. Changes in sugar contents of soybean pastes brewed by different

"~ meju strains during aging.

(Unit: %

Inoculum strain

Aging time (days)

of meju
0 10 20 30 40 50 60 70 8 90
Total Asp. oryzae 7.03 5.37 4.93 3.79 4.37 4.66 2.91 3.07 3.68 3.69
‘ sugar B. natto 7.66 5.74 5.37 4.96 4.04 6.69 3.93 3.16 4.93 4.52
B. subtilis 8.02 5.54 5.19 4.22 4.55 5.66 4.81 4.40 4.29 4.42
Conventional meju 10.61 6.33 6.29 4.78 5.86 4.92 2.94 3.99 3.98 3.53
Reducing Asp. oryzae 2.18 2.38 2.16 2.66 2.22 2.09 1.89 1.77 1.76 1.93
sugar B. natto 1.27 1.06 1l.11 1.26 1.11 0.83 0.78 0.82 0.76 0.54
B. subtilis 1.07 0.97 0.99 1.11 1.40 0.89 0.82 0.69 0.74 0.66
Conventional meju 3.48 2.88 3.19 2.88 2.68 2.12 2.10 1.96 2.00 1.92
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Table 5. Changes inh pH of soybean pastes brewed by different meju strains

during aging

Inoculum strain

Aging time (days)

~ of meju
0 10 20 30 40 50 60 70 80 90
Asp. oryzae 6.52 6.22 6.03 6.00 5.46 5.50 5.30 5.19 5.10 5.10
B. natto 4,72 4.68 4.66 4.79 4.62 4.75 4.82 4.73 4.79 4.89
B. subtilis 4.30 4.28 4.26 4.41 4.27 4.40 4.48 4.39 4.40 4.34
\ Conventional meju 5.02 4.91 4.78 4.84 4.62 4.72 4.79 4.69 4.68 4.60
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- Table 6. Free amino acid contents of soybean pastes brewed by different

meju strains after 90-days fermentation

(Unit: ng/g)

Inoculum strain of meju

Amino acid Aspergillus Bacillus Bacillus Conventional
oryzae natto subtilis meju

Aspartic acid 6.26 0.08 1.07 3.65
Threonine 2.76 0.07 0.09 2.60
Serine 3.16 0.07 0.27 2.74
Glutamic acid 12.83 0.71 1.33 6.67
Glycine 2.26 0.72 1.12 1.82
Alanine 3.88 2.23 0.20 2.74
Cystine 25,31 2.37 5.09 23.63
Valine 0.76 0.60 0.17 0.70
Methionine 3.23 0.31 0.09 2.55
Isoleucine 7.99 8.43 0.48 2.25
Leucine 2.04 0.62 0.33 1.56
Tyrosine 4.18 0.31 1.67 4.35
Phenylalanine 0.42 11.25 0.66 0.67
Lysine 3.64 0.11 0.45 3.26
Histidine 2.80 0.79 2.02 0.30
Arginine 1.03 1.58 2.39 4.41.
Proline 2.42 1.83 0.84 2.68
Total 84.97 32.08 18.27 66.58
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