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Changes in Physicochemical Characteristics during Fermentation of
Low-salted Doenjang (Soybean paste) Added with Black Rice Flour
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Abstract

Fermentation characteristics of doenjang added with black rice flour (0, 5, 10, and 15%) were
investigated. During fermentation, the moisture contents of doenjang increased and salt contents decreased
with black rice flour addition. After 0 day of fermentation, amino-type nitrogen content of the control,
doenjang was higher 595.36+21.49 mg% than those of doenjang added with black rice flour. After 100
days of fermentation, total free amino acid contents of doenjang added with 15% black rice flour was
higher 3.75 mg/g than those of other treatments. Salty taste, flavor, and overall acceptability scores of
doenjang added with 10% black rice flour showed significantly higher than those of other treatments.
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Results indicate that doenjang with low-salt and high sensory quality could be made by the addition of
Keyword : doenjang, black rice, quality characteristics, amino-type nitrogen, soybean paste.

black rice flour.

Changes in Physicochemical Characteristics during Fermentation of Low-salted Doenjang (Sovbean paste) Added with Black Rice Flour
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[Fig. 1] Changes in moisture content of soybean paste added with black rice flour during fermentation periods.
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[Fig. 2] Changes in pH of soybean paste added with black rice flour during fermentation periods.
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[Fig. 3] Changes in total titratable acidity of soybean paste added with black rice flour during fermentation periods.
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[Fig. 4] Changes in salt content of soybean paste added with black rice flour during fermentation periods.
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[Table 1] Changes in color of soybean paste added with black rice flour during fermentation periods

Fermentation periods (day)
Treatment 0 25 50 75 100
L 23.48+0.01%Y 23.55+0.00° 22.73+0.04° 21.97+0.12° 23.72+0.05
control a 9.08+0.05° 9.28+0.05" 8.35+0.05° 8.37+0.38° 9.93+0.09°
b 12.24+0.01° 12.36+0.03" 11.55+0.01% 11.3240.14° 12.4240.03
L 23.86+0.01° 23.78+0.20° 22.92+0.03 22.68+0.01° 23.29+0.01°
5% BRP
Soyb/e“an paste a 7.89+0.05° 8.43+0.09° 7.70+0.06° 7.98+0.05° 8.78+0.08"
b 11.99+0.02¢ 12.19+0.02° 11.18+0.03° 11.49+0.03° 11.95+0.01°
L 24.34+0.03" 23.29+0.01° 23.42+0.29° 22.51+0.00° 22.31+0.00°
10% B 5
Soygg‘;n ]':al;e a 7.76+0.12° 7.7120.08¢ 7.0120.08¢ 7.4420.00° 8.02+0.05°
b 12.03+0.02° 11.52:0.04¢ 10.66+0.03° 10.96+0.00° 10.80:0.02°
L 23.59+0.01° 22.32+0.01¢ 21.70+0.00° 21.88+0.02° 21.73+0.01¢
0,
SO;iQHBE;te a 7.2540.00° 7.14+0.05° 6.79+0.05° 7.400.13¢ 7.93+0.13°
b 11.47+0.00° 10.81+0.02¢ 10.11+0.03¢ 10.54+0.01¢ 10.45+0.04¢

1) Means with different superscripts in the same column significantly different at p<0.05 by Duncan's multiple range test.
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[Fig. 5] Changes in amino-type nitrogen content of soybean paste added with black rice flour during fermentation periods.
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[# 2] 30 d7 &89 Rl =8 A &

[Table 2] Free sugars contents of low-salted soybean paste added with black rice flour

(unit: %)
Black rice flour contents
Free sugars
0% 5% 10% 15%
Fructose 1.11+0.19 0.36+0.02 0.28+0.10 0.29+0.02
Glucose 0.25+0.13 0.47+0.02 0.32+0.03 0.44+0.04
Total 1.36+0.32 0.83+0.04 0.50+0.13 0.73+0.06

=0| =&l |7 FHFS FFst ZIHE 3] |74 B lactic acid| THEO| 0.37+0.01~
0.4340.03%= 71 2 A2 oot URCH, succinic acid, citric acid, acetic acid, tartaric acid

=O=2 LIERGLCE

[(# 3] S0 d7 82 /710 =8 A &

[Table 3] Organic acid contents of low-salted soybean paste added with black rice flour

(unit: %)
Black rice flour contents
Organic acid
0% 5% 10% 15%

Citric acid 2.11+0.00 2.05+0.01 1.88+0.01 1.97+0.01
Tartaric acid 0.90+0.00 0.83+0.01 0.77+0.01 0.79+0.00
Succinic acid 2.01+0.00 2.37+0.02 2.30+0.02 2.38+0.01
Lactic acid 4.25+0.03 3.97+0.04 3.74+0.03 3.7440.01
Acetic acid 1.45+0.07 1.44+0.04 1.41£0.01 1.4240.01
Total 10.72+0.10 10.65+0.12 10.10+0.07 10.30+0.03

3.8 f2|opO| it Bk

2t EIZAIR0 oSt 72| ofn|ieite| SRS FFot At [E 410 LIEHRACE 72| Ofo|=at
2 E39 AE Y F OiLl2} YYHeZL: IR YOItk EF =St otbLte] 173
O] RE|SEHOIH, EJ| glutamic acid, glycine S2 2| CHF=E RE|YEHZ EXfoitt. EF2 Sts

APols melofb|edt BEF2 HERE, 925, 720 Wt Xo|7t oLt HiFL 22X 8
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[Table 4] Free amino acid of soybean paste added with black rice flour

(Unit : mg/g)
Free amino acids Black rice flour content

0% 5% 10% 15%
Aspartic acid 0.12 0.04 0.08 0.09
Threonine 0.18 0.13 0.15 0.16
Serine 0.18 0.13 0.15 0.17
Asparagine 0.14 0.14 0.13 0.16
Glutamic acid 0.58 0.50 0.52 0.56
a-Aminoadipic acid 0.04 0.03 0.01 0.01
Glycine 0.09 0.01 0.06 0.07
Alanine 0.22 0.16 0.21 0.23
Citrulline 0.12 0.00 0.15 0.14
a-Aminobutyric acid 0.01 0.01 0.11 0.15
Valine 0.17 0.13 0.17 0.19
Cystine 0.00 0.00 0.00 0.00
Methionine 0.01 0.01 0.01 0.01
Isoleucine 0.16 0.11 0.18 0.19
Leucine 0.30 0.31 0.32 0.34
Tyrosine 0.19 0.02 0.18 0.20
Phenylalanine 0.20 0.20 0.24 0.25
B-Alanine 0.02 0.01 0.01 0.02
3-Aminoisobutyric acid 0.04 0.05 0.04 0.08
¥-Aminobutyric acid 0.11 0.10 0.10 0.14
Histidine 0.04 0.09 0.09 0.10
Tryptophane 0.00 0.00 0.00 0.00
Carnosine 0.01 0.01 0.02 0.01
Ornithine 0.14 0.12 0.17 0.18
Lysine 0.20 0.11 0.22 0.24
Ammonia 0.07 0.01 0.06 0.06
Total 3.34 243 3.38 3.75
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T 432 AESIRCH, 72| o[t F B2 243~3.75
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10, leucine, phenylalanine, alanine, lysine &2 =22 LIEFGICE

w2

9 Bs5H7t

S0jo] HutEE Z2l5t0] Mzt S0IEE MEO| st 287 2R 5) M=t ZHA2

S0|8% 59 MIITEIF 34020842 71R =2 MBEE HYT =029 10%, X 15% MR
= S HYEL F2 Mz E HQCE WOkt gkof Chet M= S0] 10% 7oA 7+
=2 M3EE ERFNROE 3.0+1.05, & 3.2+0.79), MHHQ MSZHME 32406322 7+ &2

(& 5] 50 #7t &8 #5487 2t

[Table 5] Sensory evaluation of low-salted soybean paste added with black rice flour

Blackc glctgn{)so wder Color Texture Salty taste Flavor pr(e);leereﬁilc e
0% 3.10£0.74a 3.20+0.63a 2.60+0.52a 2.20+0.63b 2.60+0.52b
5% 3.20+0.42a 3.40+0.84a 2.50+0.85a 2.70+0.67ab 2.40+0.52b
10% 2.40+0.52b 3.10+0.74a 3.00£1.05a 3.20+0.79a 3.20+0.63a
15% 2.40+0.52b 2.80+1.03a 3.00+0.94a 3.00+0.67a 2.50+0.85b

1) Means with different superscripts in the same column significantly different at p<0.05 by Duncan's multiple range test.
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