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Abstract

The objective of this study was to investigate taste profiles and the correlation of Doenjang soup solution prepared with
three different temperatures (5, 25, 45°C) and using an electronic nose (e-nose), electronic tongue (e-tongue), and descriptive
analyses by trained panelists. A total of 17sensory attributes were generated from the descriptive analyses for the Doenjang
soup solution. There were significant difference among the samples in the cooked soybean flavor, the cooked soybean odor,
the soy sauce odor, the sweet odor, the sweet taste, and the sweet aftertaste attributes. The intensities of these sensory
attributes tended to increase as the serving temperature of the Doenjang soup solution increased. There were seven volatile
compounds detected by the electronic nose: ethanol, propanal, 2-methylpropanal, ethyl acetate, 3-methylbutanal, and
beta-pinene. The intensities of the volatile compounds increased as the temperature of the Doenjang soup solution increased.
On the other hand, the intensities of the basic tastes by the e-tongue decreased as the temperature of the Doenjang soup
solution increased. In conclusion, the e-nose, e-tongue, and descriptive analysis results showed different correlations
depending on the temperature of the Doenjang soup solutions.
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Table 1. Sensory attributes and definitions of Doenjang soup sample

Intensity of brown color of Doenjang soup
Intensity of turbidity of Doenjang soup

Sensory attributes
Appearance attributes
Appearance Brown color
Turbidity
Odor attributes

Odor Cooked soybean  The smell associated with cooked soybean

Sweet The smell associated with grain syrup

Soy sauce The smell associated with soy sauce
The smell associated with citric acid

Sour
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Sensory attributes

Definitions

References

Taste/flavor attributes

Sweetness

Bitterness

Sourness

Saltiness

Soy sauce

Cooked soybean

Fundamental taste sensation of which grain syrup is typical Grain syrup (Daesang, Co. Ltd., Korea)

Fundamental taste sensation of which caffeine is typical

Fundamental taste sensation of which citric acid is typical

0.03% (w/w) caffeine solution

0.03% (w/w) citric acid solution

Fundamental taste sensation of which sodium chloride is typical 0.5% (w/w) NaCl solution

Aromatics associated with soy sauce

Aromatics associated with cooked soybean

Soy sauce (Sampyo Co. Ltd., Korea)
Boiled soybean

After taste attributes

Sweetness

Bitterness

Saltiness

Sourness

Powdery

Fundamental taste sensation of which grain syrup is typical Grain syrup (Daesang, Co., Ltd., Korea)

Fundamental taste sensation of which caffeine is typical

0.03% (w/w) caffeine solution

Fundamental taste sensation of which sodium chloride is typical 0.5% (w/w) NaCl solution

Fundamental taste sensation of which citric acid is typical

Amount of powdery residue perceived on the tongue

0.03% (w/w) citric acid solution

Cereal powder

Table 2. Comparison of sensory profiles composed of

average intensities of 17 attributes identified in Doenjang
soup at 5, 25, and 45C

Temperature (C)

Sensory attributes Py " p-value
O cooked soybean 5.20¢ 6.95° 8.49" <0.001
O_sweet 5.15° 6.64" 7.27° 0.003
O _soysauce 5.54° 6.59™ 737 0.031
O sour 4.86 5.11 5.60 0.526
A brown color 5.98 6.06 5.99 0.982
A turbidity 9.33 9.10 8.56 0.303
T sweetness 6.77 7.78%® 8.45° 0.023
T bitterness 4.09 4.45 4.11 0.796
T sourness 7.43 7.67 7.33 0.877
T saltiness 7.40 7.41 7.91 0.679
F soysauce 7.64 7.99 8.61 0.313
F _cooked soybean 6.51° 8.07" 8.85" <0.001
AF_sweetness 6.64° 7.75% 8.54° 0.017
AF _bitterness 3.52 4.71 429 0.153
AF saltiness 6.75 7.17 7.48 0.551
AF sourness 5.78 5.73 6.15 0.802
AF_powdery 6.59 6.85 6.88 0.904

Y"A, O, T, F, and AF in front of sensory attribute meant appearance,

odor, taste, flavor, and after taste, respectively.
meant significant different across the samples at p<0.05, p<0.01,

# ok ook

p<0.001, respectively.
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Fig. 1. Principal component analysis (PCA) loadings for
sensory attributes and the serving temperature of Doenjang
soup. O, T, F, and AF in front of sensory attribute meant
odor, taste, flavor, and after taste, respectively.
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Fig. 2. Principal component analysis (PCA) biplot for
electronic nose and electronic tongue results for Doenjang
soup at 5, 25, and 45C.
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Table 3. Identified volatile compounds with Kovats indices in the headspace of Doenjang soup

Retention time (sec)

Compounds Sensory description
MXT-5 MXT-1701
17.83 16.59 Ethanol Alcoholic, pungent, sweet
19.30 17.39 Propanal Pungent, etheral
22.68 19.44 2-Methylpropanal Malty, burnt, pungent, toasted
26.98 21.99 Ethyl acetate Pungent, sweet, caramelized, fruity
30.57 25.81 3-Methylbutanal Almond, herbaceous, malty, toasted
46.43 40.62 Ethyl butyrate Banana, fruity, sweet, caramelized
66.46 53.30 Beta-pinene Green, musty, sweet
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Table 4. Mean value of taste intensity of Doenjang soup using e-tongue

Serving temperature Sensor
(0) Sourness™ P Saltiness™ Umami™* Sweetness” Bitterness”™
5 2,054.03*2 1,178.30° 2,109.69° 2,126.25° 2,667.55°
25 1,793.38° 716.03° 1,801.05° 1,209.91° 2,034.35°
45 1,517.08° 217.39° 1,481.54° 547.12° 1,592.18°

1) ok

meant a significant difference across the samples at p<0.001, respectively.

? Different letters within a column meant there were significant differences among treatment.
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Fig. 3. Partial least squares regression (PLSR) for sensory
attributes, electronic nose, electronic tongue, and the serving
temperature of Doenjang soup. Blue and red dots meant sen-
sory attributes, and electronic nose measurements. Triangles
meant basic tastes measured by e-tongue. A, O, T, F, and
AF in front of sensory attribute meant appearance, odor,
taste, flavor, and after taste, respectively.
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