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Study on the Relationship between Taste Profile and Microorganism of
Naturally Fermented Soybean Paste based on Electronic Tongue

Technology
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Abstract: Nine natural fermented soybean paste samples from Liaoning province were analyzed by using llumina Mi Seq high throughput
sequencing and electronic tongue technology, and the relationship between microorganisms and taste characteristics of the samples were
investigated. The correlation analysis showed that the bacteria had a greater impact on the taste of soybean paste than fungi. On the level of fungi,
the Wickerhamomyces was negatively correlated with bitter taste. Mucor was negatively correlated with acidity and astringency, and positively
correlated with after taste-A, umami, richness and saltiness. And Pichia pastoris was negatively correlated with richness (p<0.05). For the
bacteria, Lactobacillus, Enterococcus, Leuconostoc, Pseudomonas and Wesella have very significant negative correlations with sourness and

astringency, and showed highly significant positive correlations (p<0.01) with bitterness, aftertaste-A, aftertaste-B and umami. This study

provides a basis for the industrialization of high-quality soybean paste and the development and utilization of microbial resources.
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Table 1 Correlation analysis of response value of sensor

F A Bk EaN Pl Jak-B JEoA-A ok FE PRI
Bivk 1.000 -0.936** 0.999** -0.981%* -0.960%* -0.997%* -0.887** -0.995%*
Eok -0.950%* 0.977** 0.860** 0.922** 0.716* 0.900%*
Ak -0.985%* -0.958** -0.995%* -0.865** -0.991%*
J&vk-B 0.906** 0.967** 0.842%* 0.958**
Jevk-A 0.979** 0.816** 0.975**
Btk 0.872** 0.998**
FE 0.901**
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Fig 1 Determination results of soybean paste with different

aging time by electronic tongue
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Table 2 Correlation analysis of fermentation time and
electronic tongue response signal

A R A REM BREE
Bivk 0.714 * 0.05
Hok -0.873 ok 0.01
Bk 0.732 * 0.05
J&vk-B -0.827 ok 0.01
JEvR-A -0.523 0.05
BEok -0.667 * 0.05
FE -0.551 0.05
Ak -0.644 0.05
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Fig.2 Changes of taste value of astringency and aftertaste-B of

fermentation soybean paste with different aging time
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Fig.3 The distribution of fungi of fermentation of soybean paste
in phyla
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Fig.4 The distribution of bacteria of fermentation of soybean
paste in phyla
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Fig.5 The distribution of fungi of fermentation of soybean paste
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Fig.6 The distribution of bacteria of fermentation of soybean
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S 4 PR, 439004 Wickerhamomyces.  HE7RE
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Table 3 The relationship between flavor characteristics and bacteria

T E FATE B FhskE B RN RS2 8P 1B3$ T 2 WATKE B
Bk -0.929** -0.844** -0.859** 0.915** -0.852** -0.842**
FoR 0.845** 0.951** 0.937** -0.877** 0.945** 0.953**
A7 -0.900** -0.807** -0.827** -0.884** -0.817** -0.804**
J&vk-B 0.982** 0.991** 0.993** 0.989** 0.992** 0.990**
JEeR-A 0.917** 0.814** 0.829** -0.898** 0.824** 0.813**
(227N 0.939** 0.858** 0.873** -0.925** 0.866** 0.856**
FEE 0.558 0.352 0.385 -0.508 0.367 0.347
Ak 0.748* 0.568 0.589 0.713* 0.582 0.568
x4 HREFE S EEEXYE
Table 4 The relationship between flavor characteristics and fungi
RE HEAR  FEBROEEREE  AEHE  ZAEMER  AEE  EFAMEER  ROAHAREESE
BRvR -0.25 0.195 0.735* 0.390 -0.141 0.475 0.464
Fk 0.598 -0.779* 0.205 0.179 -0.221 0.119 -0.549
DA/ -0.239 0.152 -0.755* 0.449 -0.145 0.533 0.432
J&"k-B 0.470 -0.526 0.521 -0.137 -0.054 -0.218 -0.540
JEoR-A 0.179 -0.121 0.762* -0.399 0.194 -0.492 -0.438
2373 0.268 -0.213 0.726* -0.386 0.126 -0.471 -0.473
FEE -0.168 0.381 0.793* -0.641 0.370 -0.712* -0.143
ARk 0.156 -0.052 0.786* -0.481 0.203 -0.567 -0.400
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TR e s whIE 2238 KimPAE e T b A 48 %
AR R E R 2 AR R, IR R MR FH 4
RYES T, S AEIRE SRR 454 FEBERRIIT 4347 s
M HTR Y, AT EE (Ochrobactrum). 7%
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