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Abstract

To investigate the shelf-life of the brick shape improved Meju, the effect of the storage time
and packaged storage on the quality of Meju and soy sauce were studied during 90 days storage at
30°C. During the storage period, protease activity was rapidly increased, and it reached the
maximum value after 30 days of storage and then decreased gradually with storage time. By the
sensory evaluation, the soy sauce from Meju which was longer storage was increased its brown
color but less sensory quality on taste and flavor. The sensory evaluation score of soy sauces were
closely related to the value of protease activity of Meju, So, it was shown that the protease activity
was also the major index component on the quality control for the brick shape improved Meju.
The protease activity of brick shape Meju was lower during Meju making but decreased slowly
during storage period than that of grain shape meju. The values of protease of Meju after 30 days
storage were 359 (O.D. at 660 nm /g) in non-packaged, 349 in packaged Meju and after 180 days
storage were 207,205, respectively. It was shown that the shelf-life of the brick shape improved
Meju was about 180 days by the basis (protease activity: 200 O.D. at 660nm /g) for quality control
from the grain shape Meju, and it was longer than that of grain shape Meju. It was also shown
that the packaged storage did not prolong the shelf-life of the brick shape improved Meju.
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Fig. 1. Schematic diagram for the processing of the brick
shape improved Meju making
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Table 1. Changes of composition in brick shape improved Meju during storage at 30°C in incubator

Condition
Non-

Storage fime on-Packoged Packaged

(days) 0 15 30 60 90 0 15 30 60 90
Composition
Moisture (%) 15.21 13.29 12.07 10.18 8.37 1521 13.53 12.34 1118 10.52
Amylase activity® | 815.5 830.0 832.5 780.0 7650 8155 823.5 787.5 7775 762.5
Protease activity?! | 200 292 359 265 240 200 253 349 244 223
Total nitrogen (%) 451 461 467 477 4.87 451 4.60 4.65 4.73 4.77
NH,-N (%) 0.18 0.44 0.58 0.63 0 69 0.18 0.38 0.55 0.61 0.65
NH3-N (%) 0.42 0.50 0.57 0.67 (.68 042 0.50 0.58 0.61 0.65

9lynits/ g, ©1O.D. at 660 nm /g
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Table 2. Changes of composition in soy sauce during fermentation
Meju Sey Composition in sny sauce (Non-packaged storoge)
sauce
Storage  Fermentotion  Amylase Protease Tetal Reducing Color
time time activity activity nitregen NH-N NH3-N sugar pH (O.D. at
{days) (days) (units/ml) ~ (O.D. at (Y0) (%) (%) (%) 500 nm)
660nm/mi)
15 15.3 3.9 0.48 0.15 0.07 2.60 4.5 3.10
30 15.0 39 0.60 0.20 0.07 3.33 4.5 4.15
0 45 14.0 3.7 0.65 0.22 0.08 3.62 4.5 4.55
60 1.4 3.6 0.71 0.23 0.09 3.47 4.6 5.00
75 10.2 3.4 0.72 0.23 0.09 3.12 47 5.10
90 10.0 3.3 0.76 0.24 0.09 2.35 4.7 510
15 15.4 4.5 0.49 0.16 1.07 2.70 4.6 3.00
30 15.4 4.5 0.60 0.22 0.08 3.29 4.6 4.20
15 45 13.8 4.2 0.66 0.23 0.08 4.00 4.6 4.45
60 13.7 4.0 0.72 0.24 0.09 3.67 4.7 5.00
75 13.0 3.8 0.74 0.25 0.09 3.32 4.7 5.15
90 10.2 3.6 0.78 0.27 0.10 2.2 4.7 5.15
15 i5.6 6.7 0.42 0.18 0.07 2.33 4.5 3.55
30 15.4 7.3 0.58 0.22 0.08 3.27 4.6 4.30
30 45 14.8 59 0.65 0.25 0.08 2.97 4.7 5.25
60 141 4.0 0.73 0.28 0.09 2.33 4.7 5.40
75 12.5 3.9 0.75 0.30 0.10 1.39 4.9 5.40
90 11.3 3.4 0.81 0.32 0.1 . 0.92 5.0 5.50
15 15.0 4.3 0.38 014 0.08 2.0 4.6 3.65
30 14.2 4.0 0.53 0.18 0.09 3.12 4.6 4.70
60 45 13.0 3.8 0.62 0.18 0.09 2.51 4.9 5.40
60 121 3.7 0.69 0.22 0.10 2.16 5.0 5.40
75 12.0 3.0 0.72 0.22 0.1 1.27 5.0 5.60
90 10.8 3.0 0.76 0.26 0.11 1.44 5.2 5.75
15 14.6 4.0 0.36 0.12 0.08 1.72 4.7 3.60
30 14.5 3.9 0.50 0.19 0.08 2.63 a7 4.65
90 45 14.0 3.6 0.59 0.20 0.09 2.28 4.7 5.50
60 13.7 3.5 0.67 0.22 0.09 2.09 5.0 5.50
75 12.4 2.9 0.70 0.23 0.10 1.51 5.2 5.60
90 10.0 2.8 0.73 0.25 0.12 1.15 54 5.57
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Table 3. Changes of composition in soy sauce during fermentation

. So .
Meju souZe Composition in soy sauce ( Packaged storage)
Storage  Fermentation  Amylase Protease Total Reducing Color
time time activity activity nitrogen NH,-N NH3-N sugar pH (O.D. at
(days) (days) {units/mf) (O.D. at (%) (%) (%) (%) 500nm)
660nm/mi)
15 153 3.9 (.48 Q.15 0.07 2.60 4.5 3710
30 15.0 3.9 0.60 0.20 0.07 3.33 4.5 4.15
0 45 14.0 3.7 0.66 0 2? 0.08 3.62 4.5 4.55
60 1.4 3.6 0.71 023 0.09 3.47 4.6 5.00
75 10.2 34 072 0.23 0.09 3.12 4.7 5.10
90 10.0 3.3 0.76 024 0.09 2.35 4.7 5.10
15 155 42 046 016 0.08 255 a6 3.15
30 152 4.0 Q.58 072 0.08 3.25 4.6 4.25
15 45 14 0 3.9 0 66 022 0.08 3.66 4.6 4.40
60 13.6 3.8 077 024 0.09 3.73 4.7 5.00
75 121 3.5 075 025 010 3.43 4.7 5.20
30 10.0 3.5 079 026 g.10 2.33 4.7 5.25
15 153 6.5 041 018 0.08 2.36 4.5 3.25
30 14.0 7.0 053 02 0.08 3.43 4.6 4.40
30 45 14.0 5.5 067 024 0.08 3.18 4.7 5.00
60 13.2 3.9 073 027 009 2.31 4.7 5.20
75 12.0 3.8 07¢ 028 0.09 113 4.7 5.40
90 9.8 3.2 0.80 0.30 0.10 - 0.80 4.8 5.40
15 150 40 0.37 0.14 0.07 1.89 4.6 3.50
30 4.5 3.8 (.49 0.18 0.08 3.19 4.7 4.50
60 45 12.4 37 0.67 021 0.10 2.56 5 5.00
60 12.0 37 0.68 0.22 0.12 1.98 54 5.20
75 11.4 3.0 071 023 013 1.58 54 5.40
90 101 29 074 0725 0.14 1.15 5.6 5.40
15 147 39 0.37 o2 0.07 .44 46 3.50
30 14.0 3.8 049 019 0.08 2.63 4.5 4.45
90 45 120 3.6 06U 0.22 ¢.09 2.09 47 5.10
60 115 3.6 0e’ 022 0.10 1.32 572 5.30
75 114 3.2 07¢ 0.2% 0.1 1.20 53 5.50
90 10.0 2.8 073 023 012 1.15 54 5.60
Table 4. Result of sensory evaluation of soy sauce after 3 months fermentation
Meju Non-packaged Packaged
Storage fime Color Flavor Taste fotel Calor Flavor Taste Total
(days) scare score
0 175 121 130 1309 175 121 130 1309
15 211 142 142 1489 188 133 139 1407
30 195 143 154 537 197 145 133 1442
60 188 130 135 1383 193 122 128 1321
90 189 123 128 1321 196 21 125 1305
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Table 5. Comparison of protease activity in laboratory-made, commerical product and home-made Meju

Meju Shape

Cendition

Storage time Protease activity

{days) (O.D. at 660nm/ g)
0 200
30 359
Nrn-packaged 90 240
Laboratory-made Brick 180 207
0 200
30 349
Packaged 90 223
180 205
Commercial Brick Packaged 30 233
Product Home-made Nen-pockaged Unknown 80
Home-maode Non-packaged Unknown 88
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