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Physicochemical and Sensory Characteristics of
Doenjang Made by Traditional Methods
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ABSTRACT To study traditional Doenjang characteristics, Doenjang was purchased from five different provinces:
Chungcheong (CC), Gangwon (GW), Gyeonggi (GG), Gyeongsang (GS), and Jeolla (JL). To determine physicochemical
characteristics, contents of reducing sugar, amino type nitrogen, salt, pH, and acidity were analyzed. The sensory
characteristics were analyzed by sensory descriptive analysis. Reducing sugar content was highest for Doenjang from
GW province. Amino type nitrogen content was highest for Doenjang from JL province. The salt content was highest
in Doenjang from CC and GS provinces. After principal component analysis (PCA) based on sensory descriptive
analysis, salty taste and aftertaste were highly correlated with overall acceptance. In the correlation analysis among
chemical compounds and overall acceptance, Doenjang contained low reducing sugar content, and high pH value was
positively correlated with overall acceptance. In conclusion, Doenjang with high pH value and salty taste and aftertaste

have high overall acceptance.
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Table 1. Descriptors, definitions, and standard points of Doenjangs made in various province for descriptive analysis

Attributes Descriptors Definitions Standard points
Brown color Munsell color 2.5YR 3/3 7
Appearance Grainy The grainy appearance related with cooked soybean paste passed 7
through 50 mesh sieve.
Sticky The sticky appearance related with 10% wheat flour gel. 7
Sour The sour flavor related with 2% fermented rice vinegar solution. 5
Flavor Sweet The sweet flavor related with 5% malt extract solution. 7
Alcohol The alcohol flavor related with 0.5% ethanol solution. 5
Taste Salty The salty taste related with 5% NaCl solution. 7
Umami The umami taste related with 0.05% MSG solution. 5
Texture Softness The soft texture related with Philadelphia cream cheese. 10
Sticky The sticky texture related with 10% wheat flour gel. 5
Aftertaste Salty The salty taste related with 5% NaCl solution. 5
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Table 2. Means and significance of reducing sugar, amino type nitrogen, salt, pH, and acidity contents in Doenjangs made in various

province
cc” GW GG GS JL
Reducing sugar (mg/g) 56.10£1.67"  122.37+0.95° 50.83+1.44" 41.23+0.42° 48.70+1.08™
Amino type nitrogen (mg%)  626.76+3.49° 711.18+11.07° 621.44+22.13° 650.59+16.23° 830.23+7.98"
Salt 14.58+0.12° 9.76+0.00° 11.78+0.06" 13.54+0.00° 11.52+0.06"
pH 4.95+0.07" 5.36+0.05" 4.88+0.02% 4.79+0.06" 4.94+0.04"
Acidity 206.67+11.55" 166.67+11.55° 220.00+52.92° 173.33+11.55° 220.00+0.00°

" Abbreviation: Chungcheong (CC), Gangwon (GW), Gyeonggi (GG), Gyeongsang (GS), and Jeolla (JL).

Meantstandard deviation (n=4).

“Means with the same letter at same row are not significantly different (P<0.05).
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Table 3. Sensory descriptive analysis results of Doenjangs made in various province

Attributes Descriptors cc” GW GG GS JL
Brown color 8.2542.12°%% 11.88+2.53" 10.75+2.38" 5.1343.60° 9.1343.09™
Appearance Grainy 5.50+1.85™ 4.81+1.56° 9.38+3.54° 7.63+2.56" 6.50+1.31
Sticky 6.13+2.90° 6.88+2.17° 4.00+1.60° 7.13+1.73° 5.38+3.29"
Sour 7.1943.09" 11.44+2.72° 10.69+2.55° 9.694+2.99" 6.19+1.36°
Flavor Sweet 5.19+1.77° 8.19+2.33° 9.25+3.12° 5.13+£2.71° 5.13x2.76°
Alcohol 3.00+1.51¢ 11.56+3.29° 9.43+1.72® 7.69+3.61% 6.25+2.49°
Tast Salty 8.06+3.39" 6.44+2 47 6.25+1.75" 9.44+4.12° 8.56+3.35
ste Umami 6.81+2.53" 7.38+2.39° 7.38+2.26° 7.0042.45" 9.56+3.37"
Texture Softness 431+1.58" 7.25%+1.04° 6.13+1.46° 6.8143.00° 5.9442.68"
Sticky 5.00+1.20° 8.38+1.06° 6.50+1.51" 7.06+1.78% 5.06+1.61%
Aftertaste Salty 6.8142.53° 4.13+1.73° 7.38+2.26™ 6.8142.30° 9.56+3.37"

)Abbrev1at10n Chungcheong (CC), Gangwon (GW), Gyeonggi (GG), Gyeongsang (GS), and Jeolla (JL).

Mean:tstandard deviation (n=9).

’Means with the same letter at same row are not significantly different (P<0.05).
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= AlFoms JL Aol SASHTh A4 A At A7t ARPAR] 713 %9t ojd FadAAE 7HA L A=T
= AEe tlcky appearance’} 7d EAAE o =3 5 = BAE7] 98 B8 HA Al (partial least signifi-
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Table 4. Sensory acceptance analysis results of Doenjangs made by various province
cch GW GG GS JL
Overall acceptance 5.09+1.71°9% 4.00+2.29" 425+1.97° 4.97+1.73° 4.59+1.98"
Appearance 4.91+1.82% 4.00+1.72° 434+191° 5.38+2.08" 4.84+2.05"
Flavor 5.63+2.06" 3.13+1.95° 4.34+1.94° 4.94+1.95" 4.69+1.91"
Texture 4.63+1.48% 5.03£2.07" 431+1.80° 5.13£1.79° 5.03+2.02°

)Abbrewatlon Chungcheong (CC), Gangwon (GW), Gyeonggi (GG), Gyeongsang (GS), and Jeolla (JL).

Meanistandard deviation (n=63).

“Means with the same letter at same row are not significantly different (P<0.05).
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Table 5. Correlation analysis results among chemical compounds and overall acceptance of Doenjangs made by various province

Reducing sugar ~ Amino type nitrogen Salt pH Acidity Overall acceptance
Reducing sugar 1.000
Amino type nitrogen 0.120 1.000
Salt -0.707,, -0.492 1.000 1.000
pH 0.985 0.245 -0.720 1.000 ’
Acidity -0.577 0.149 0.208, -0.468 1.000
Overall acceptance -0.693 -0.222 0.946 -0.681 0.125
*:Correlation coefficient has significance at probability 0.05 level.

Correlation coefficient has significance at probability 0.01 level.
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