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Studies on the Shelf-life of the Grain Shape Improved Meju

Choong-Kyun Park, Joo-Hyun Nam, Hyung-Ik Song and Hak-Yong Park
Department of Food Technology, Tacgu Technical Junior College, Taegu

Abstract

In order to investigate the index component and basis for the shelf-life of the grain shape
improved Meju, the effect of the storage time and package on the quality of Meju and soy sauce
were studied during 90 days storage at 30°C. Also, sensory evaluation for the soy sauces from
Meju with various storage time were carried out. During the storage period, moisture content,
amylase and protease activity were decreased, on the other hand, the contents of amino-nitrogen
and ammonia-nitrogen were increased. Among these components, protease activity was found the
major index component for quality control because it was the most important component for soy
sauce fermentation and the most changeable component of Meju during the storage period. Ac-
cording to the sensory test, the quality of soy sauce was agreed well with the protease activity of
Meju, and the soy sauce from longer storage Meju was inferior organoleptic quality to that from
shorter Meju. By the storage quality test, protease activity showed the highest value in 15 days
storage Meju and decreased gradually with storage time passed. The basis of protease activity for
quality control was 200 (O.D. at 660 nm/g), which was 50% of the initial activity. And 1t was
known that the shelf-life of the grain shape improved Meju was about 90 days. It was also shown
that the storage in package did not affect noticeably to prolong the shelf-life of Meju on this study.
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Table 1. Gereral constituents in soy bean and wheat
\Consmuem‘ Moisture Crude Crude Carbohydrate Crude ash
Raw materials (%) protein (%) lipid (%) (%) (%)
Soy bean 11.69 35.03 17.97 31.40 4.91
Wheot 13.84 .21 1.82 71.61 1.52
B Aol AFollM wol $55x e 2¥d Raw wheat Raw soybean
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Fig. 1. Schematic diagram for the processing of the
grain shape improved Meju making.
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improved Meju
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Fig. 2. Schematic diagram for the sampling and pro-
cessing of soy sauce.
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Table 2. Changes of composition in grain shape imporved Meju during storage ot 30°C in incubator
Condition Non-packaged Packaged
Storage time
(days) 0 15 30 60 90 0 15 30 60 90

Composition
Moisture(%) 15.06 12.82 10.64 8.46 7.17 15.06 13.59 12.12 10.40 9.14
Amylase activity @ 1828.0 790.0 775.0 772.5 752.5 828.0 782.5 780.0 775.0 760.0
Protease octivity  J410 506 423 295 212 410 460 372 262 200
TN(%) 4.76 4.88 4.97 5.12 5.21 4.76 4.83 4.92 5.03 5.10
NH,-N(%) 0.29 0.53 0.67 0.7 0.75 0.29 0.51 0.60 0.69 0.72
NH4-N{(%) 0.41 0.49 0.50 0.54 0.59 0.41 0.46 0.50 0.53 0.57
olunits/g, Y 0.D. ot 660 nm/g
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Table 3. Changes of composition in soy sauce during fermentation

Meiju Soy Composition in soy sauce {Non-packaged storage)
sauce

Storage  Fermentation Amylase Protease Reducing Color
time time activity activity ™ NHy-N NH;-N sugar pH (O.D. at
(days) (days) {units/mf) {O.D. at (%) (%). (%) (%) 500nm})

660nm/mi)

15 16.2 4.0 0.51 0.20 0.07 3.25 5.1 0.50

30 15.8 4.1 0.67 0.26 0.08 3.29 572 0.60

45 14.4 4.0 0.73 0.30 0.08 1.68 53 0.65

0 60 it.2 3.8 0.78 0.31 0.08 1.15 5.3 0.65

75 10.0 3.7 0.85 0.32 0.10 0.91 5.3 0.65

90 8.5 3.0 0.87 0.34 0.10 0.32 53 0.70

15 16.9 8.0 0.45 0.24 0.05 2.81 5.1 0.55

30 15.0 9.3 0.61 0.30 0.07 2.38 572 0.65

45 15.1 7.2 0.73 0.32 0.08 1.09 53 0.72

15 60 14.2 5.3 0.80 0.36 0.09 0.50 5.4 0.75

75 10.6 4.9 0.87 0.37 0.12 0.17 5.4 0.75

90 9.6 4.4 0.89 0.40 0.12 0.04 54 0.80

15 15.7 53 0.41 0.2 0.06 3.04 5.2 0.61

30 14.5 5.0 0.57 0.27 0.07 2.57 5.5 0.65

45 14.5 5.1 0.7} .29 0.08 1.38 55 0.72

30 60 13.8 48 0.78 0.33 0.10 0.60 5.5 0.80

75 13.5 4.1 0.84 0.35 0.10 0.64 55 0.85

90 10.0 4.0 0.87 0.38 0.11 0.29 5.5 0.9

15 15.7 5.2 0.40 0.18 0.06 2.48 5.3 0.50

30 15.4 5.2 0.57 0.25 0.08 1.83 5.4 0.56

45 14.0 4.7 0.69 0.28 0.09 1.20 5.5 0.66

60 60 13.8 4.4 0.75 0.31 0.10 0.64 5.5 0.78

75 12.0 4.1 0.82 0.32 0.12 0.42 55 0.84

90 10.2 4.0 0.83 0.34 0.15 0.10 57 0.95

15 16.0 5.4 0.40 019 0.05 2.33 5.1 0.65

30 15.7 5.0 0.55 0.25 0.07 2.09 5.0 0.68

45 15.7 5.1 0.68 0.28 0.08 1.57 5.2 0.70

90 60 14.7 4.3 0.74 0.30 0.10 0.73 5.7 0.79

75 12.4 4.0 0.82 0.33 0.10 0.57 57 0.86

90 11.0 3.9 (.84 0.33 0.14 0.15 5.7 0.95
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Table 4. Changes of composition in soy sauce during fermentation
) Soy L
Meju Composition in soy sauce (Pockaged storage)
sauce
Storage  Fermentation Amylase Protease Reducing Color
time time activity activity TN NH-N NH4-N sugar pH (O.D. at
(days) (days) (units/mi) {O.D. at (%) (%) (%) (%) 500nm)
660nm/ml)
15 16.2 4.0 0.51 0.20 0.07 3.25 5.1 0.50
30 15.8 4.1 0.67 0.26 0.08 3.29 5.2 0.60
45 14.4 4.0 0.73 0.30 0.08 1.68 53 0.65
0 60 12.2 3.8 0.78 0.31 0.08 1.15 53 0.65
75 12.0 3.7 0.85 0.32 0.10 0.91 5.3 0.65
90 11.7 3.0 0.87 0.34 N0 0.32 5.3 0.70
15 16.9 7.4 0.47 0.20 0.05 2.40 5.2 0.60
30 15.4 8.9 .63 0.30 0.07 2.35 5.2 0.60
15 45 14.5 6.0 0.73 0.32 0.08 0.82 53 0.64
60 12.3 5.0 0.78 0.34 0.08 0.23 5.3 0.70
75 11.8 4.6 0.86 0.37 0.10 0.08 5.3 0.75
90 10.0 4.1 0.89 0.38 0.10 0.01 53 0.80
15 15.7 5.2 0.42 0.21 0.07 2.94 5.2 0.60
30 5.8 5.0 0.58 0.27 0.07 2.57 53 0.61
0 45 13.2 5.1 0.67 0.32 0.08 2.1 54 0.66
60 12.2 5.2 0.75 0.33 0.09 0.85 5.4 0.70
75 109 4.0 0.83 0.35 0.1 0.47 6.4 0.78
90 9.8 4.0 0.86 0.36 o.n 0.20 5.4 0.81
15 16.4 5.1 C.39 0.18 0.06 2.84 5.3 0.50
30 15.6 5.1 0.55 0.24 0.07 1.74 5.4 0.58
60 45 13.8 4.9 0.68 0.30 0.09 1.46 5.4 0.67
60 10.5 4.2 0.73 0.32 0.10 0.69 5.4 0.71
75 10.0 4.0 0.80 0.33 0.10 0.33 54 0.79
90 9.2 3.8 0.82 0.35 0.14 0.17 5.6 0.85
15 15.9 5.6 0.39 0.19 0.06 2.44 5.1 0.62
30 14.8 5.0 0.55 0.26 0.07 1.93 5.0 0.65
45 13.2 5.0 0.67 0.31 0.09 1.48 5.2 0.65
%0 60 11.6 4.0 0.71 0.31 0.10 0.69 5.6 0.72
75 11.0 4.1 0.81 0.32 0.1 0.40 56 0.78
90 10.0 3.5 0.83 0.33 0.14 0.19 5.6 0.84
Table 5. Result of sensory evaluation of soy sauce after 3 months fermentation
Meju Non-packaged Packaged
Storage time Color Flavor Taste Total score Color Flovor Taste Total score
(days)
o] 102 180 163 1637 102 180 163 1637
15 106 188 175 1733 103 185 170 1693
30 94 168 169 1611 94 176 152 1558
60 97 153 161 1514 101 149 158 1487
90 99 157 136 1407 103 149 127 1334
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Table 6. Comparison of protease activity in laboratory-made, commercial product and home-made Meju

Storage time Protease activity Relative activity

) \
Meiu Shape Condition (days) {O.D. at 660nm/g) (%)

0 410 100

15 506 128

Non-pockaged 90 212 52

Laboratory made Grain 180 196 48
0 410 100

15 460 112

Packaged 90 200 49

180 168 41

Commerical product Grain Packaged 45 212 51
Home-made  Non-packaged Unknown 80 19

Home-made Non-pockaged Unknown 88 22
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