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Abstract: To investigate the effects of Angel yeast, Meyerozyma guilliermondii, Saccharomyces cerevisiae,
Zygosaccharomyces rouxii and Candida parapsilosis fermentation on volatile flavour compounds in bean paste, the volatile

flavour substances of fermented bean soup paste were analyzed by gas chromatography-ion mobility spectrometry
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(GC-IMS) technique using unfermented bean soup paste as a control group. The relative odour activity value (ROAV)
method was used to determine the key flavour components. Principal component analysis (PCA) and partial least squares-
discrimination analysis (PLS-DA) were used to comprehensively evaluate the aroma of fermented bean soup paste. A total
of 50 volatile compounds were identified, which were primarily esters and alcohols in six fermented bean sauces. These
compounds contribute to the distinct mellow, fruity, and malty flavour profiles characteristic of these sauces. The types and
concentrations of volatile compounds in different fermented bean sauces exhibited statistically significant differences
(P<0.05). Importantly, soybean sauce fermented by Saccharomyces cerevisiae demonstrated the highest concentration and
diversity of volatile compounds. According to the relative odour activity value (ROAV), there were 8, 13, 9, 11, 19 and 7
key flavour substances in fermented bean sauce and unfermented bean sauce samples of Angel yeast, Pichia pastoris,
Saccharomyces cerevisiae, Saccharomyces rouxeri and Candida parapsilosis, respectively. By employing PCA and PLS-
DA analysis on these pivotal flavour compounds, a distinct differentiation was observed among soybean sauces fermented
by various yeast strains. Moreover, a notable disparity in overall aroma between fermented and unfermented soybean sauce
was identified, which substantiated the findings obtained from GC-IMS fingerprinting. The utilization of yeast fermentation
in soybean sauce production holds the potential to enhance its aroma components, thereby providing a theoretical
foundation for further advancements in soybean sauce processing.

Key words: pea fermentation; yeast; gas chromatography-ion mobility spectrometry; volatile flavor compounds; relative

odor activity value; partial least squares-discrimination analysis
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Fig.2 GC-IMS fingerprints of different fermented bean sauces
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Table 1 Threshold values and ROAVs of volatile flavor substances in different fermented bean sauces
e S B (meke)" ROAY

A B C D E F

LR TRk . KR 2 22 <0.01 <0.01 <0.01 <0.01 0.02 <0.01
3-$5L-2-THH-M B W T 0.8 <0.01 0.02 <0.01 <0.01 0.04 <0.01
3-FE4E-2-THi-D W W 0.8 <0.01 <0.01 <0.01 <0.01 0.01 <0.01
LR Tk WA 527 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
PRI B, 2 10 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
3-FE-3- T - 1-BE L] 0.5471 <0.01 0.02 <0.01 <0.01 0.04 <0.01
17 B AL IR KR 0.36 <0.01 0.01 <0.01 <0.01 0.03 <0.01
KM Bl 26.4 <0.01 <0.01 <0.01 <0.01 0.02 <0.01

K Hi-D Bl 26.4 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
FIEE-D T, Wk, wn) 0.0061 11.86 39.38 12.12 17.24 58.41 3.86
SEES-M T, Wk, wlw] 0.0061 1.01 2.71 1.01 125 4.03 0.50

3- T Il F2y 0.018 0.12 0.43 0.14 0.12 0.84 0.15
IEC R TE-M FHE ., 220, W 0.005 0.52 0.71 0.97 0.29 1.87 0.33
IEC R ZTR-D FHE F2EHL, D 0.005 0.07 0.21 0.18 0.06 0.85 0.15
R HHE . ARIDT . R 0.003 0.85 1.01 2.07 0.96 3.95 0.75

PN IR IE T T - 0.0029 1.86 1.96 2.09 3.50 5.28 1.11
IETEE-D RS L KR 0.48 0.02 0.21 0.01 0.05 0.70 0.01
IETEE-M RS L KR 0.48 0.02 0.06 0.02 0.02 0.11 <0.01

5 TEE-D R SN 32 0.033 1.27 6.09 1.12 1.74 8.29 0.28
5 THEE-M R SN 3 0.033 0.03 0.15 0.02 0.04 0.28 0.030
Rt - 0.1 0.12 0.26 0.12 0.14 0.14 0.03

R T TE-D MR AL HR 0.012 1.66 1.95 1.50 1.03 1.13 0.18
IR T HE-M MR AL HR 0.012 0.87 3.40 0.74 1.46 2.12 0.36
ECEE HE B KR 0.005 0.13 0.39 0.11 0.29 0.97 0.10
i - 5.6 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Bz kG | BHR 0.24 <0.01 <0.01 <0.01 0.01 0.02 <0.01
2,3-I% _fi-D B AR, Wik 0.063 <0.01 0.01 <0.01 0.01 0.04 <0.01
2,3- % = Hi-M HEW L A W5 0.063 <0.01 0.02 0.01 0.01 0.05 <0.01
2-JR#A-D E/NNE /N ) 0.1 0.01 0.01 0.02 0.01 0.04 <0.01
2-JRM-M /NN N ) 0.1 0.15 0.24 0.12 0.04 0.21 0.02
2-HETR MR [l N S &8 0.0003 100 100 100 100 100 100
T BT N TR R 0.66 <0.01 0.01 <0.01 <0.01 0.04 0.01
W5 TR SR TR 0.038 0.03 0.05 0.03 0.01 0.15 0.03
TR g SR T YR 0.03 0.12 0.65 0.11 0.28 1.78 0.32

2- K IG B, AR 0.0023 0.80 1.63 0.45 0.17 2.52 0.48
T ArAL AR, R 0.0151 0.87 8.33 0.77 2.02 29.86 5.89
TEE-D A 0.011 0.25 0.17 0.30 0.03 0.50 0.09
TE-M A 0.011 0.06 0.77 0.06 0.23 1.07 0.81
SEE-D Uy ) 0.00035 4.54 18.09 3.64 7.67 39.95 15.57

S IEE-M Uy ) 0.00035 1.78 8.09 1.81 4.98 29.81 1.84
2-FISL T T 0.001 0.65 2.34 0.72 1.42 10.97 3.18
LR TE-D s AR 0.005 0.27 0.42 0.45 0.19 1.60 0.40
LR TE-M Al KR 0.005 0.13 0.70 0.20 0.20 3.33 0.62
SR 2 W8 NS SRR AT 0.002 0.14 0.63 0.29 0.22 1.97 0.34

2,2,4,6,6- 11 F 5Pk - - - - - - - -

A H:H-D Tl K, KL% 0.1125 <0.01 0.03 <0.01 0.01 0.16 0.03
AtER-M Tl KR, K% 0.1125 <0.01 0.02 <0.01 <0.01 0.05 0.01
i T FHE 0.85 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

2- T TR NN NS 13 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
R M. Wit 5.1 <0.01 <0.01 <0.01 <0.01 0.02 <0.01

e RN AR B I G A AR SR I B T M7 R R, “D7 RN IR, 47 FoR Y TSR IA JE Fhttps://www.vef-online.nl/Vef-

CompoundSearch.cfm; “#” 7R B {EEHE K T https://www.doc88.com/p-2039102934971.html,
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