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soybean paste based on sensory analysis, electronic nose, and GC-IMS
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Abstract: [Objective] To explore the differences in volatile flavor profiles and discriminate odor characteristics among four kinds of
commercially available fermented soybean paste. [ Methods] A comprehensive analysis of the differences in volatile flavor profiles and
odor characteristics of four types of fermented soybean paste is conducted by sensory profile, electronic nose, and gas chromatography-ion
mobility spectrometry (GC-IMS). [ Results] The main volatile organic compounds (VOCs) in the four types of Northeast Chinese fermented
soybean paste are esters, acids, aldehydes, ketones, and heterocyclic volatiles such as pyrazines, furans, and pyrroles. Sour and putrid aromas
are the core odors contributing to the "pungent odor" of fermented soybean paste. CJ1 exhibits a more intense and irritating "stinky" odor,
CJ2 demonstrates a more layered aroma profile, CJ3 shows a more harmonious aroma, and CJ4 has a milder pungent odor with more
pronounced, softer, fresh, and floral aromas. Significant differences in odor characteristics are observed among different fermented soybean
paste types. [ Conclusion] The combination of sensory profile, electronic nose, and GC-IMS can effectively distinguish and discriminate the
volatile flavor characteristics of the four commercially available fermented soybean paste types.
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Figure 2 Radar map of electronic nose detection results
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PCA score map and radar map of the four types of fermented soybean paste's odor sensory profile
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Figure 3 GC-IMS three-dimensional spectra and fingerprint spectra of the four types of fermented soybean paste
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Table 3 Qualitative and relative quantitative results of GC-IMS for the four types of fermented soybean paste
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Table 4 Relative content values of total volatile

compounds in samples of the four types of

fermented soybean paste

K5 HRGD) Sl

cI cI2 cJ3 Cl4
M2 20 25.113 15463  20.811  20.635
i 16 11.867  14.640  15.689  18.575
i 2 7 14970 24909 17.846  17.701
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i 12 13.273 9.679 9.163 9.635
ik i 2k 2 3.581 3.709 4.293 4.724
FR7ES 11 11.389  16.260  13.738  13.319
I il 28 3 3.965 2.797 3.561 2.982
HoAl 2 4 2.058 1.193 1.783 1.158
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the four types of fermented soybean paste
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