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Abstract

By using Korean native soybean, traditional meju was prepared in Chuncheon, Kangweondo according to the

traditional process. Analysis of physico-chemical,

enzymatic and microbiological changes during meju

fermentation were carried out in order to obtain a basic information for industrial scale production of meju.
The enviroments for natural meju fermentation were 10~15°C and 60~70% RH. Moisture content decreased
from 59% to 11% (exterior section) and 19% (interior section). The pH of meju rapidly increased up to 8.5 at
33" day of fermentation and thereafter decreased down to 7.9 at 70" day of fermentation. Souble protein
content was 1.47% at initial stage and increased up to 6.31~7.34% at 33" day of fermentation. Amino
nitrogen content was 460~770 mg% at 70" day of fermentation. The color of meju became gradually black
and decreased in redness and yellowness. During the process, protease and lipase seemed to play an important
rele in the digestion of soy protein and fat. Acidic protease activity increased up to 135.9~152.4 unit/g at 33"
day of fermentation and were 181.3~272.6 unit/g at 70" day of fermentation. Lipase activity increased up to 6
unit/g (interior section) and 15 unit/g (exterior section) at 70" day of fermentation. The viable cell count of
meju was at the level of 10" CFU/g during the overall fermentation period. Aerobic halophilic count was 1.51x
10’ CFU/g at initial stage and maintained 10° CFU/g level during the process. Initial anaerobic cell count was
2.0°x 10* CFU/g and increased up to 10° CFU/g level at 47 days. Yeast and mold counts were 10'~10° CFU/

g for the fermentation period.
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A1, 87 £-3l4, ACE (Angiotensin converting enzyme)
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Fig. 1. Traditional procedure of meju preparation.
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Table 1. Distribution of temperatures and humidities
during meju fermentation

Fermentation time Temperature Humidity
(days) (0 (%RH)

0~5 (Nov.23—Nov.28) 14.6+2.8" 73.54+9.47

6~10 (Nov.29— Dec.3) 19.7+4.2 56.5+10.6
11~15 (Dec.4 - Dec.9) 17.5+3.7 54.1+53
16~20 (Dec.10 - Dec.14) 122453 59.6+5.1

21~25 (Dec.15 — Dec.19) 6.5+4.9 58.2+11.5
26~30 (Dec.20 - Dec.24) 13.5+4.6 66.81+5.6
31~35 (Dec.25 - Dec.29) 13.2+2.0 60.91+6.7
36~40 (Dec.30- Jan.3) 9.7+£2.0 66.6+6.7
41~45 (Jan.4 - Jan.8) 11.0+5.3 72.0+5.7

46~50 (Jan.9 — Jan.13) 10.2+3.8 39.8410.8
51~55 (Jan.14 ~ Jan.18) 10.5+2.5 433157
56~60 (Jan.19 — Jan.23) 10.3+£2.6 452428

Yand “represent Mean + SD
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Fig. 2. Changes in moisture content and pH of meju
during fermentation. @—@®: Moisture content of interior
section, l—M: Moisture content of exterior section, ¥—W:
pH of interior section, ¢—4: pH of exterior section
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Table 2. Changes in shape and size of meju during fermentation
Time . . Size (cm)
(days) Appearance Shape Weight (kg) (LX W x H)
0 Dark brown Rectangle 4.30 22x22x10
12 Brown,white/black mold Rectangle, cracking 3.02 21.3%x19x9.5
19 Brown, white/black mold Rectangle 2.12 20x18.8x8.4
26 Dark brown, Black/white mold from ricestraw Rectangle 1.99 20x 18% 8
33 Dark brown, white mold Rectangle 1.87 20.06x 18x 8.3
42 Dark brown,white mold Rectangle 1.55 19.8%x 18.8x 7.8
47 Dark brown, black mold in the center Rectangle 1.41 20X 18x 8.5
54 Dark brown, black Mold in the center Rectangle 1.56 19.9x17x8
61 Dark brown, White/black mold Rectangle, extremely cracked 1.43 19.4%x18%x7.5
69 Dark brown, White/black mold in the center Rectangle, extremely cracked 1.17 20x15.5x7.1
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Post-fermentation
Photograph 1. Drying, fermentation and post-fermenta-
tion of meju.
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Photograph 2. Changes in shape of meju during fermenta-
tion
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Fig. 3. Changes in surface color value of meju during
fermentation. ®—@®: L-value (lightiness) of interior section,
HW—M: L-value (lightiness) of exterior section, A—aM: a-
value (redness) of interior section, W—W: b-value (yellow-
ness) interior section, ¢—#: a-value (redness) of exterior
‘section, l-—M: b-value (yellowness) in exterior section
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Fig. 4. Changes in soluble protein and amino nitrogen
content of meju during fermentation. ®—@: Soluble pro-
tein of interior section, l—M: Soluble protein of exterior
section, W—W: Amino nitrogen of interior section, 4—4@:
Amino nitrogen of exterior section
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Table 3. Changes in o-amylase and B-amylase activities
of meju during fermentation

o-amylase B-amylase
Time activity (unit/g) activity (unit/g)
(Day) Interior  Exterior  Interior  Exterior
section section section section
0 21.32 21.32 0.53 0.53
12 30.06 23.40 0.62 1.75
19 74.88 41.20 1.19 2.00
26 130.9 158.2 1.21 2.73
33 259.8 168.4 1.26 3.02
42 271.0 198.2 1.28 3.08
47 160.4 237.4 1.30 3.09
54 114.2 344.0 1.32 3.22
61 114.2 310.2 1.42 2.68
69 80.8 259.8 1.61 2.38

Table 4. Changes in acidic protease and lipase activities
of meju during fermentation

Acidic protease Lipase activity

Time activity (unit/g) (unit/g)
(Day) Interior Exterior Interior Exterior
section section section section
0 21.24 21.24 1 1

12 38.02 92.18 1 2
19 82.58 137.8 2 3
26 123.3 1433 3 7
33 1359 152.4 4 10
42 118.3 152.9 4 14
47 110.5 163.1 5 15
54 124.4 180.8 5 15
61 173.9 181.9 6 15
69 272.6 181.3 N.D.” N.D.

UN.D: not detected
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Fig. 5. Changes in microflora in the interior sections of
meju during fermentation. @—@: Aerobic plate count,
B—M: Aecrobic halophilic plate count, A—aA: Anaerobic
plate count, ¥—W¥: Yeast & Mold count
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Fig. 6. Changes in microflora in the exterior sections
of meju during fermentation. @—@: Aecrobic plate count,
E—W: Aecrobic halophilic plate count, A—a&: Anaerobic
plate count, ¥—W: Yeast & Mold count
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