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Quality Characteristics of Doenjang Added with
Red Pepper (Capsicum annuum L.) Seed

Kyung-Hyung Ku*, Eun Jeong Choi, and Wan-Soo Park

Korea Food Research Institute, Gyeonggi 463-746, Korea

Abstract

This study investigated the physico-chemical and sensory quality of Doenjang added with red pepper
(Capsicum annuum L.) seed. The initial moisture content and salt content of Doenjang were 52.03~53.79% and
13.28~14.05%, respectively. The moisture and salt contents of Doenjang slightly decreased and increased,
respectively, as fermentation periods increased. According to increasing fermentation periods, pH of Doenjang
showed a little decreasing value although there were no difference between samples with various red pepper
seed contents. On the other hand, titratable acidity of Doenjang increased as fermentation periods increased.
Also, Doenjang added with red pepper seed had higher titratable acidity value than control Doenjang without
red pepper seed. In the color of Doenjang, ‘L’ of lightness, ‘b’ of yellowness, and ‘a’ of redness were decreased
as fermentation periods increased. Also, generally, increase of red pepper seed concentration resulted in higher
values of redness (a), yellowness (b) and lightness (L) of Doenjang. Also, amino—-type nitrogen content, which
was 497~623 mg% in initial fermentation period samples, increased to 1,000 mg% for control and to 756~896
for red pepper added at the fermentation 120 days. In the total microbes, total cell count in the Doenjang samples
was in the range of 10’~10° CFU/g regardless of fermentation periods. In contrast, yeast and mold number
of Doenjang samples showed the range of 10° CFU/g at the initial fermentation periods and decreased thereafter.
In the sensory evaluation of Doenjang, unique Doenjang flavor increased regardless added red pepper seed as

fermentation periods increased.
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Table 1. Changes in moisture,

crude ash and salt content of Doenjang during fermentation periods
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at room temperature

Day 1 15 30 45 60 75 9 105 120
Moisture Control 52714025 51.85-0.07 51.65+0.13 52.69+0.08 52.22+002 51.26+0.05 5134025 51.33+001 51.44+0.18
Cgrlfte‘jlrte RSD-10" 52.90+0.27 51.97+0.20 51.52+0.18 51.95+0.47 51.85+0.16 51.43+0.04 52.16+0.26 51.640.09 51.54+0.08

o, RSD-20 5302026 5218:0.14 5196004 5231008 52.14=0.04 5284:£0.04 5257004 5303007 52.220.01
® RSD-30 53.79+0.02 52.38+0.03 52.32+0.13 52.41+0.26 52.53+0.04 52.74+0.25 52.66+0.13 51.47+0.10 52.32+0.14
aqy  Control 1565008 1513039 1548+009 1555+001 1564+0.07 1592001 16.02+004 16.46+0.01 16.24+0.01
Confem RSD-10 14.80+0.08 15.17+0.03 15.13+0.04 1523+0.18 1546+0.01 15.27+0.02 1552+0.04 16.24+0.05 15.81+0.07
o, RSD-20 14545001 1529009 1490013 1488003 1496=0.05 1510001 1546012 1581=001 1541=0.32
©) RSD-30 14.73+0.25 1474+0.01 14.90+0.10 14.89+0.12 15.14+0.14 1507+0.06 1555+0.04 1547+0.15 1546+0.11
o, Control 1405+004 1580£0.00 1474+0.00 14.98=002 1486000 1492008 1498-0.00 1498+0.04 15.15+0.00
Oniem RSD-10 13.16+0.08 16.61+0.00 14.86+0.00 14.63+0.04 14.98+0.02 14.69+0.01 14.39+0.04 14.39+0.04 14.31+0.04
¢ o, RSD-20 1328008 1438000 1474000 14742000 1463=0.04 1445:£0.04 1486004 14482000 14.39=0.08
® RSD-30 13.28+0.04 15.38+0.04 1521+0.00 15.33+0.04 14.74+0.08 14.69+0.00 14.98+0.00 14.81+0.02 14.55+0.04

YRSD-10: Doenjang added with red pepper
added with red pepper seed 30%.

seed 10%, RSD-20: Doenjang added with red pepper seed 20%, RSD-30: Doenjang

Fig. 1. Changes in pH and total acidity of Doenjang during fermentation periods at room temperature. ®: Doenjang (control),
W Doenjang added with red pepper seed 10%, A: Doenjang added with red pepper seed 20%, O: Doenjang added with red pepper

seed 30%.
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Table 2. Hunter color values of Doenjang during fermentation period at room temperature

Color Da Sample
Y Control RSD-10" RSD-20 RSD-30

1 39.43+0.28 40.51+0.02 40.01+0.13 40.70+0.04

15 35.05%0.02 35.12+0.00 36.04+0.01 36.3240.10

30 34.29+0.01 35.40+0.01 35.55+0.01 35.02+0.01

45 3358+0.03 35.42+0.01 35.74+0.02 35.07+0.01

L 60 33.18+0.01 35.36+0.01 34.06+0.01 35.68+0.01
75 33.05%0.02 33.03£0.02 34.06+0.06 34.6540.02

90 32.8340.01 33.1840.01 34.5440.00 34.33+0.01

105 32.61+0.01 32.71+0.02 34.42+0.04 35.09+0.04

120 32.61£0.01 32.71+0.02 33.74+0.01 34.26+0.02

1 5.07+0.07 5.39+0.02 5.46+0.11 5.96+0.03

15 5.70+0.02 5.62+0.01 5.92+0.02 6.34+0.03

30 5.87+0.02 5.64+0.03 6.16+0.05 6.30+0.01

45 5.77+0.02 6.06£0.02 6.08+0.03 6.11+0.04

a 60 5.83+0.02 6.20+0.11 6.29+0.02 6.16+0.01
75 5.91+0.01 6.05+0.02 5.94+0.06 6.11+0.03

90 5.94+0.03 5.79+0.02 5.94+0.01 6.16+0.03

105 5.92+0.01 6.00£0.02 5.92+0.03 6.16£0.04

120 5.69+0.03 5.90+0.02 5.89+0.01 6.03+0.03

1 13.02+0.14 14.09+0.01 14.29+0.01 14.93+0.04

15 11.86+0.01 11.66+0.04 12.37+0.02 13.22+0.09

30 11.82+0.02 11.67+0.02 12.23+0.03 12.79+0.02

45 11.87+0.02 11.99+0.00 12.04+0.01 12.12+0.06

b 60 11.07+0.01 11.94+0.01 11.65+0.01 12.60+0.01
75 11.29+0.03 11.45+0.02 11.97+0.03 12.55+0.01

90 10.92+0.00 11.05+0.01 11.41+0.01 11.89+0.02

105 10.89+0.00 11.27+0.01 11.65+0.01 12.09+0.02

120 10.23+0.01 10.63+0.02 11.32+0.01 11.86+0.01

YRSD-10: Doenjang added with red pepper seed 10%, RSD-20: Doenjang added with red pepper seed 20%, RSD-30: Doenjang

added with red pepper seed 30%.

Fig 2. 4E value of Doenjang during fermentation periods at
room temperature. ®: Doenjang (control), m: Doenjang added
with red pepper seed 10%, a: Doenjang added with red pepper
seed 20%, O: Doenjang added with red pepper seed 30%.
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Fig. 3. Changes in aminonitrogen content of Doenjang during
fermentation periods at room temperature. ®: Doenjang
(control), m: Doenjang added with red pepper seed 10%, A
Doenjang added with red pepper seed 20%, O: Doenjang added
with red pepper seed 30%.
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Fig. 4. Microbes changes of Doenjang during fermentation
periods at room temperature. ®: Doenjang (control), W:
Doenjang added with red pepper seed 10%, A: Doenjang added
with red pepper seed 20%, O: Doenjang added with red pepper
seed 30%.

Table 3. Sensory evaluation of Doenjangl)
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Fermentation period (days)

iigi‘;rtye 1 15 30 45 60 75 90 105 120
Control
Brown color 28414 51419 35+13° 48+15™ 48+1.7'% 49+14"" 48414 51417 45+1.35
Uniformity 55+2.0% 43+16P" 72+13% 34+19" 39+12%P¢ 35+10% 36+1.1°° 50+16°" 46+1.6""
Thickening 30+£15% 394174 3942238 4924218  44+16™ 39+14 32+15 36+15 4.0+09™
Salty 37+16™ 52426  52+23% 58+23% 49422% 55+15% 44+17** 53+£16 52+£1.3M
Soy sauce 44418 57+21%  51+19% 55+18% 54+19% 60+07% 48+19% 55+16 52+12M
Grain 35+1.9M 43+16™M  44+20™ 43115 47422 49409 43+15 53+£1.4% 41+£1.4
Smell Cooked soy 4.1+1.5% 59+2.1%%" 47+26% 46+21%% 52420 60+1.6% 40+1.7% 55+16*47+15
Beany 29+1.4% 48+22%  39+208 41+22% 40+16% 52+16%  36+1.6° 40+14°P33+16™
Fermented 3.2+17%%" 42424  43+22%  49+19% 45421 43+16™ 46+17% 46+17" 42+1.2™
Offodor 25414 40+23% 3518 34+14™ 41£21% 37+£18% 39+22% 33+17% 28+1.0M
Salty 55+1.8% 6.7+14% 55+21% 63+1.7 65+1.74% 59+1.74% 57+218% 72+11%" 65+1.3
Soy sauce 42414 61+14% 55+20% 54+21% 62+19% 58+14% 50+18" 62+15" 63+£1.3M
Sweet 27409 61416  38+13" 41+£18 42410 44+16* 40+1.3% 41+15 45+1.1M
Taste Bitter 23+13% 48422 32421 3716 36+£1.7 36+£1.3% 44+15  40+£1.9% 39+15M
Astringent 2.3+1.1% 33+1.9%  36+1.6* 36+14% 46+16% 44+16* 42+20% 31420 43+1.3%
Cooked soy 4.0+22% 38+18% 52+14% 44+18% 47+13% 50+19M 424118 48+12% 52+1.3™"
Off taste 22+1.3%™ 49+17% 34+19™ 36+16™ 36+14" 42+18% 36+20" 32+£19" 37+19™
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Table 3. Continued

Fermentation period (days)

iigiftye 1 15 30 45 60 75 90 105 120
RSD-107
Brown color 40+1.8% 41+15% 59+19% 55+1.0%" 55+12% 61+15% 48+18%" 53+1.2%61+1.3M
Uniformity 34+16" 38+1.8" 38+1.7%" 41424 37+1.1% 39+14% 38+17% 42+12* 41+£09™
Thickening 36+14" 32+13" 44424 34+13% 39409 39413 39414 3811 4.1+£1.4M
Salty 33+21%  52+17% 45+20% 59+22% 45+18 57+13% 48+18 58+1.0% 55+1.3M
Soy sauce 32+1.3%°¢ 474217 39419 57+13%  48+16 57+12% 51+21% 57+£13 52+15M
Grain 27414 31£1.0%" 43175 45416 40+£1.2°51+£09% 44420 49+14% 49+09"
Smell Cooked soy 3.6+1.9% 47+17"" 45+1.9" 55+1.9% 44+18%" 6.0+12% 46+2.0% 51074 51+£1.74%
Beany 33+1.8M  47+22%  34+18%  42+13% 44420 48418 43+£19  44+16™ 4.0+£2.1M

Fermented 24+15%" 46+22%" 44421% 42428% 44+22% 43+20% 45+22% 54407 49+13%
Offodor 23+19%" 37422 33+19 34+16* 37£16% 35+£16% 36+22% 39+21 32+17M

Salty 53+24M  62+21M 61+12% 55+1.1% 58+15 60+16 6.0+£20" 63£15" 53+£2.0M
Soy sauce 33+1.1% 51+22% 53+13% 54+15% 56+17% 61+13% 47+21%% 60+16 6016
Sweet 24415  34%14%" 40414 47107 441177 48+£1.2°% 43417 41+£14*49+15M
Taste Bitter 224+1.8% 38+21% 36+15™ 31£19" 33£13% 37£15 34+12% 38+1.8% 37+1.7M

Astringent 2.3+1.8% 38+21% 37+16" 35+18% 35+1.1% 36+13% 3716 35+1.9% 40+1.6™
Cooked soy 2.8+1.2% 42+18% 48+14™ 52+1.0™ 48+1.9% 45+15% 45+1.7" 45+£1.0™ 43+1.9™
Off taste  27+1.6" 46+23% 40+16" 3418 3309 40+1.9 33+16" 29+13% 33+13%%

RSD-20
Brown color 40+17%° 53+20™% 58+1.1% 49+13" 46+1.7" 564115 49417 47+09 56+1.30
Uniformity 43+1.8" 54+23% 52+18% 46+22% 51+15% 48+17%" 524154 46+11%" 43+1.4*
Thickening 34+13" 44423 45+24%  30+1.1%" 45413 37+12% 38+15 3511 41+£1.2M
Salty 33+21%  52+17" 43+16 58+2.0% 50+1.8" 48+1.7% 54421 51+£21%%61+£1.2M
Soy sauce 29+13% 48+13%" 47417 51+20% 46+20% 55+1.9% 524218 47+1951+1.14
Grain 274155 4115 46407 3614 47+£19% 42+12% 47+13% 38+09°P48+15M
Smell Cooked soy 3.7+1.6% 52+20% 45+18% 42+15% 44+18% 54+20% 47+15 47+15 50416
Beany 30420 46+21% 37+21%  36+19% 39+14% 37+16% 44+17* 39+£14* 42+19M

Fermented 2.6+1.4% 38+£15" 42+19"* 44418 37418 39420 45+20 39+1.1"49+21™
Offodor 32426 39+20% 38+15" 34+16% 39+1.7% 35+15M 43+24% 29+14% 37+19M

Salty 62+1.7% 55+14% 48+24% 64+18% 57+24 58+16™ 63+21% 61+1.7 58+1.9M
Soy sauce 4.9+22% 50+15M 44+17M 48+19% 55+21% 57+13% 60+£18" 55+£1.9™ 54+2.0M
Sweet 36+21%  37+16% 31+09% 44+21%% 41+17% 47+13%  43+13%  38+09™ 43+1.8M
Taste Bitter 29+17%  30+12%" 36+21% 45+£20% 38+£18% 38+19% 45+14% 37+16 37+1.8M

Astringent  3.2+2.3%  33+12% 35+17% 47+13% 41+19% 41+12% 43+12% 37+1.8% 39+1.9%
Cooked soy 45+1.4% 43414 42412 41+19% 52+14% 46+19% 46+07"* 41+£1.1%" 44+1.0™
Off taste  34+21% 39419 414228 41+19% 35+21% 33+1.1% 40+19" 39+18" 35+1.8™

RSD-30
Brown color 54421 48+20™ 42+18%" 41+12% 58+14% 44415 38+1.1% 47+£12%P53+£13%
Uniformity 45+21%5 37+13% 444148 46117 55417 4812 44416 45+1.1°39+1.1%
Thickening 48+2.0%  37+18" 30+12% 32+1.1% 49+14% 31+1.0% 34+1.0% 39+14%P740+1.1%
Salty 35+23%™  53+1.8" 44422 64+18% 52416 50+19% 52416 52+13 52108
Soy sauce 35+228" 43+18"% 43+18" 58+1.8% 45+16 5116 52+16%% 48+15 47174
Grain 35+23%  37+21% 34+13% 37+15% 47+£11% 44+£17  45+16%  42+1.0% 3917
Smell Cooked soy 4.3+22%  45+19" 41+20% 45+17% 53+19% 46+1.7% 47+19" 55+£1.2* 41+16™
Beany 42+24%  49+14" 39+21%  41+22% 45408 44422 41+11%* 38+15 35+22M

Fermented 35+2.1%" 43+£19% 45+£22% 49+23% 42420 38+20™ 38+15™ 46+14™ 41+16™
Offodor 36+25%  42+19% 42420 41425 30+1.2% 42421 44+19* 37+21% 33+1.3M

Salty 56+24%  63+15% 64+19% 56+22% 59+198 54+15" 61+15 59+1.3%° 6.0+1.6™
Soy sauce 45+16% 59+15M 49+18M 48+21 60+14% 51+14% 59+13% 50+£14* 58+15M
Sweet 33+1.3%  40+1.9%5 41+12%% 43+16* 52+1.8% 48+15 42408 42+1.0% 42+15%
Taste Bitter 28+23%  42+21% 39+25% 38+22%" 32+18% 34+14% 46+16" 35+1.3% 32+1.0

Astringent  2.9+1.7% 42415 43+19™ 41424 37+16 38+15% 43+18" 31£14" 42+09™
Cooked soy 34+15°" 43+1.9%" 47+16" 43+12°% 51+£19% 51+£15% 43+12%% 44+1.1%%49+09%%
Off taste  29+1.8% 44+14" 38+22% 32+18" 34+15% 37+13% 42+23% 38+20" 35+1.3M

{”Each number is a mean of 10 observations.

YRSD-10: Doernjang added with red pepper seed 10%, RSD-20: Doenjang added with red pepper seed 20%, RSD-30: Doenjang added
with red pepper seed 30%.

ACMeans within a row not followed by the same letter are significantly different (p<0.05).

*d\eans within a column not followed by the same letter are significantly different (p<0.05).
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Fig. 5. QDA of control and Doenjang added red pepper seeds according to fermentation periods. ®@: Doenjang (control), m: Doenjang
added with red pepper seed 10%, a: Doenjang added with red pepper seed 20%, O: Doenjang added with red pepper seed 30%. S™

smell, T": taste.
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