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Abstract

The purpose of this study was to investigate the physiochemical properties of Doenjang was fermented by added
with fungi and protease. The moisture content and pH of Doenjang added with protease (WP) were lower than
those of control w/o protease while the contents of titratable acidity, reducing sugar, and amino-type nitrogen in
WP were higher than control. The a-amylase activities of Doenjang added with single and mixed Protease B were
the highest at 4 weeks of fermentation period and protease activity of WP was about 4 times higher than that
of control. The 4-9 kinds of free amino acids (proline, isoleucine, leucine, and phenylalanine etc.) in WP was
increased in comparison with control. The DPPH radical scavenging activity and total polyphenol content were
higher in WP than control. Total aerobic bacterial and fungal numbers were decreased depending on fermentation
time regardless of addition of protease. In conclusion, the protease can be used as additives improving the quality

and taste of fermented Doenjang.
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Table 1. Proximate composition of Doenjang fermented with Aspergillus oryze SCF-6 and protease

1) Time

Aminotype nitrogen

Group (weeks) Moisture (%) Salinity (%) pH Titratable acidity (%) Reducing sugar (%) (mg%)
0 59.30:0.16*” 13.36:0.18" 5.95:001* 0.85£0.10“ 2831061 152.60+5.05
Contol 5825:026™ 1335:0.23" 5.91:000" 1.52+0.00% 3.4140.13% 595.94+1.40™
4 5809020 13.340.07™ 5.78+0.00™ 1.76+0.14% 3.19+0.20% 863.99+9.77
8 57.05:027" 13.45£0.12* 5.68+0.00™ 1.80£0.00™ 2.900.35% 823.57+9.93™
0 57.65:026™ 13.3740.06™ 5.900.01% 1.18+0.10™ 2.73+0.10™ 178.27+2.14%
o A 2 57.89:0.73" 13.3540.18™ 5.890.00% 1.80+0.09" 328+0.10%° 674.1744.28"
4 5773024 13.350.07* 573+001% 1.81+0.03" 3.7240.69™ 900.92+6.98*
8 56.77+0.41*% 13.27:0.10™ 5.63+0.00™ 1.98+0.00% 272+0.16° 885.55:9.79%
0 5742£028% 13.1520.13*® 589001 0.98:0,01° 330£0.66™ 146.53£2.14™
procase B 2 57.72:0.08™ 13.0920.07* 584001 1.70:0.01% 4.14£020% 736.3410.81%
4 57.68:0.20™ 13.06:0.07™ 5.680.01™ 1.84£0.09" 4.580,05™ 803.579.09™
8 5624024 13.1120.10* 5.58:0,00™ 1.98:0.00* 3.56026™ 923.063.50*
0 57.78+0.32% 13.0920.12 5.870.00™ 1.04+0.05™* 3.0340.58" 210.00£1.40"
proease AV 2 58.17:0.07" 13.04+0.07* 5.840.01° 1.74+0.06™ 3.70+0.04™ 787.01:4.91%
57.87:021™ 13.080.07™ 5.69+0.00% 1.75+0.13" 3.79+0.09™ 882.60+9.80%°
8 56.49:0.17% 13.10£0.23* 5.6040.01 1.98+0.00* 321017 1,003.97:9.79"

UProtease A isolated from Bacillus Licheniformis, Protease B isolated from Aspergillus species, Protease A+B=0.5:0.5 ratio.
2Any means in the same fermentation time (A-B) or enzyme (a-d) followed by different letters are significantly (p<0.05) different by Duncan’s multiple range test.
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Fig. 1. Color change of Doenjang fermented with Aspergillus oryzae SCF-6 and protease.
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Table 2. Enzyme activity (unit/g) of Doenjang fermented with Aspergillus oryzae SCF-6 and protease

Fermentation period (week)

0 4 8 F-value
Control 0.06+0.00" 0.06+0.02™ 0.05+0,02°" 0.03+001® 0.1410
Protease A" 0.0620.02 0.06£0.01* 0.05+0.00° 0.03+000” 00110
Alpha-amylase b " " A

Protease B 0412001 042003 0.52+0.02 0.16+0.01 <0.0001
Protease A+B 0.380.00% 045+0.04" 0.44+0.02% 0.12+0.04> <0.0001

Fvalue <0.0001 <0.0001 <0.0001 <0.0001
Control 168.06+39.72° 261.25+29,03% 187.92+19.86% 175.69+29,03% 00191
Protease A 643.19+44.31™ 641.67+64.17™ 574.44+51.94"° 533.19+44.31% 00815

Protease ABa Bbe Ab Be

Protease B 701.25425.97 513.33+51.94 569.8613.75 481.25+29.03 0.0002
Protease A+B 757.78+12.20% 725.69+32.08"" 603.47+1.53* 693.61+42.78" 0.0007

F-value <0.0001 <0.0001 <0.0001 <0.0001

UProtease A isolated from Recillus licheniformis, Protease B isolated from Aspergillus species, Protease A+B=0.5:0.5 ratio.
PAny means in the same fermentation time (A-B) or enzyme (a-d) followed by different letters are significantly (p<0.05) different by Duncan’s multiple range test.



Physicochemical properties of Doenjang using grain type Meju fermented by Aspergillus oryzae and protease

o AQA o MENWA WA ek Tt Aol
v]&l S8k o}n] =4k Protease A *]2] A arginine, lucine,
tryptophan, phenylalanine & 4%°]3, B Azt 3%
histidine, serine, glycine, threonine, proline, isoleucine,
lucine, phenylalanine 5 8%°]™, A+B *]2] A] histidine,
serine, glycine, threonine, proline, tryptophan, isoleucine,
lucine, phenylalanine ‘5 9322 Protease B7} Protease A°l|
H]a] frejotnr]it Aol o] Zlo] fofsl= 2o dAdErt:
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DPPH 2l &H &4

Zdv|F @AS A xete] TaAE 2 g 7|3
Aol w2 gatsl 24 BisE ¥ wsle] Table 49 1
#= AABTE €74<] DPPH itz 47 E4J-2 whild
Yol g4 7t @72 79 Protease B @5, A+B 342
T, Protease A TEA T £O 2 =& &hA A VR
AARE FAH R FolHQl AolE Ho|A = &%
(p>0.05), T2 Bl g4 L3171 BAte] 745 893-28.87%

Table 3. Free amino acid content (ppm) of Doenjang fermented with Aspergillus oryzac SCF-6 and protease

Control Protease A" Protease B Protease A+B
Amino acids
0 week 8 week 0 week 8 week 0 week 8 week 0 week 8 week
Histidine 10.70+0.04 22534123 9.48+0.32 21.810.70 17.160.18 26.15+091 14.80+0.03 26.85+2.41
Serine 17.532049 41724170 18.53£0.63 40261048 22.790.16 44.30£0.35 22.64:0.39 44.64+5.46
Arginine 17.72£1.03 18.81£0.78 21441084 22.2840.15 5573278 30.80£0.33 47820.10 28.75£3.09
Glycine 13.0320.13 33.71£0.85 1277075 32.18+0.71 16.48+0.81 38.55+0.72 15542040 37.49+349
Aspartic acid 12.090.90 38.91+3.08 9.030.09 25.37+3.04 9.74+0.89 29924121 9.78+0.80 27824471
Glutamic acid 84.12+5.74 137.3248.42 69.69+0.08 96.76+9.36 71.53+4.75 100.58+3.15 79.57+432 98.33+12.67
Threonine 14.6740.13 30.77+1.14 1461+0.16 15.76+12.68 19.82+0.11 35174043 18.72+025 36.58+4.93
Alanine 27.19+1.61 40.87+1.35 23.66+0.19 33234230 23.50+1.25 35.11+0.18 25.53+0.71 33.72+3.68
Proline 16.13041 35.84:0.67 14.91£0.74 31.94£0.59 26.050.51 47.83£040 22.56:0.04 42.42£2.94
Cysteine 407053 0.17£0.02 473£0.18 0.200.07 4.4420.12 027001 5161023 0.33£0.07
Lysine 42.6042.53 53.77£2.56 3498221 33.7615.63 40.85:4.09 33.61:0.38 45034225 30.10£4.13
Tryptophan 32.6740.78 44042028 31.92£1.25 48.8843.07 45.021.50 4095128 42814123 4642508
Methionine 11192024 1001051 11.880.02 11.08:0.47 13.94£026 11.10£0.55 15.1140.05 12324137
Valine 23.79+1.52 0.88:0.02 18.99+0,03 0.820.02 29.061.61 0.95£0.01 28.1740.38 0.910.08
Isoleucine 19.870.99 49.81+1.02 17.3420.05 4667114 2835172 56.05:0.79 26613020 54.47+4.56
Lucine 50.88+2.47 86.62+1.98 54.73+0.14 88.132.00 69.01+4.38 92.01£1.56 72.35+026 93.77+8.03
Phenylalanine 4751116 75.480.62 51.68£1.95 85.66+5.35 6833047 92.39336 65.1842.23 100.62£9.79
DProtease A isolated from Recillus licheniformis, Protease B isolated from Aspergillus species, Protease A+B=0.5:0.5 ratio.
Table 4. Antioxidant ability of Doenjang fermented with Aspergillus oryzae SCF-6 and protease
- Fe;mentatlon period (we:k) . Fuvalue
Control 8931493 12.0420.49% 22.45:2.90™ 28.87:3.75™ 0.0003
Protease A" 13.20+4.81%° 18.74+2.74% 26.69+2.18™ 30454207 0.0006
DPPH radical scavenging activity (%)
Protease B 1251£2.50* 23.524049" 25.01£2.96" 33.98+1.20™ <0.0001
Protease A+B 11.02:4.24% 20.6414.67° 26224399 33.38:2.82" 0.0008
F-value 0.6333 0.005 0.3899 02251
Control 0.60£0.06™ 0.9240.10% 1.66:0,05™ 1.86:0.08% <0.0001
ol pheol (mg TAED Protease A 0.77¢o.13:: 1.1110.12/13“ 1.5010.0§::b 2.01¢0.09j: <0.0001
Protease B 0.78+0.11 1.26+0.04™ 1.56+0.00 2244001 <0.0001
Protease A+B 0.700.04" 1.07£0.20" 1.56+0.07"% 2204007 <0.0001
F-value 0.1344 0.0633 0.0402 0.0005

UProtease A isolated from Bacillus licheniformis, Protease B isolated from Aspergillus species, Protease A+B=0.5:0.5 ratio.
2)Any means in the same fermentation time (A-B) or enzyme (a-d) followed by different letters are significantly (p<0.05) different by Duncan’s multiple range test.
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Fig. 2. Change on total bacterial and fungi number of Doenjang fermented with Aspergilfus oryze SCF-6 and protease.
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