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Abstract: Taking gray Sufu inoculated with Mucor UV-M2 as the research object, the changes of volatile metabolites,
microorganisms and their correlation during fermentation of grag Sufu were explored. In this study, the quality of the
fermentation process was comprehensively evaluated using physicochemical indexes and sensory assessment methods. The
results confirmed that the fermentation process reached an optimal state after 40 days. Non-targeted volatile metabolomics
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analysis revealed significant variations in metabolites at different fermentation stages. Based on the odor threshold, 18
compounds with an odor activity value (OAV)>1 were evaluated. Among them, 11 compounds contributed to the aroma
profile, including esters, aldehydes, and ketones, while 7 compounds were associated with unpleasant odors, mainly sulfur-
containing compounds. Microbiological analysis demonstrated that the diversity of fungi and bacteria decreased
significantly as the fermentation progressed. Through Spearman correlation analysis, it was found that the bacteria
Tetragenococcus and Halanaerobium exhibited positive correlations with most volatile compounds with OAV>1, whereas
Acinetobacter showed negative correlations with these compounds. Among fungi, Mortierella, Aspergillus, Malassezia,
Botrytis, Penicillium, and Sagenomella were positively correlated with most of the compounds, while Actinomucor and
Candida showed negative correlations. Furthermore, the results of redundancy analysis (RDA) indicated that, among
bacteria, Weissella and other genera were positively correlated with salt content. In the fungal community, amino-acid
nitrogen was positively correlated with Mortierella, salt content was positively correlated with Actinomucor, and pH was
positively correlated with Kodamaea. These findings suggest that the quality indexes of gray Sufu are positively associated
with the core microbial flora. Overall, the above results indicate a significant correlation between the aroma characteristics
and the microbial community at different stages during the fermentation of gray Sufu. This study provides valuable
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references for enhancing the flavor quality of gray Sufu through microbial regulation techniques.
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P fbE Yy AR 10d 20d 30d 40d 50d
! R 0.02 0+0 0+0 119.79+38.57 421.10£92.49 2246.61+625.14
V2 ZHE=mAY 0.36 0+0 3.20+1.93 9.20+1.98 14.11+1.45 64.56+27.57
V3 2, 4-T-ZJaTE 0.00006 4.10+1.80 19.82+6.26 31.25+3.06 30.96+3.30 31.45+3.96
V4 (Z2)-28-2-IfitE 0.007 17.37+13.98 17.19+2.85 12.93+11.79 14.81£13.11 24.12+4.00
V5 w5k 0.50 3.13+1.47 2.43+0.87 5.42+1.21 3.15+1.21 6.94+1.91
V6 1-c 2.50 5.04+0.79 7.5042.59 11.11+0.92 10.3243.43 5.99+1.05
V7 A 0.21 5.8046.75 18.66+8.84 0+0 0+0 7.04+12.20
V8 2, 4-PE IR 0.0035 80.56+6.47 182.03+42.81 298.56+31.70 350.40+26.86 274.74+19.36
V9 3 0.10 63.32+12.67 103.91+35.48 192.52+11.96 174.33427.72 102.45+7.95
V10 ¥R 0.02 88.54+18.88 48.28+17.378 97.61+£35.22 122.69+4.59 96.83+13.89
Vil PR 0.03 13.00+1.23 24.80+4.21 33.46+3.12 42.40+2.80 38.60+6.32
VI2 T 2.73 0.37+0.64 8.74+4.00 7.3346.36 11.66+4.26 20.68+17.98
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Vis 3-2¢ [ 1.00 2.40+0.54 2.00+0.90 2.98+0.26 3.09+0.27 2.73+0.37
V16 IR Tk 7.50 0.0026+0.0002 0.37+0.19 1.14240.39 1.34+0.85 1.79+0.99
V17 (5] 11.20 3.1240.57 3.66+0.85 3.267+0.79 3.18+0.57 2.98+0.90
Vi (E)-2-Z 4 0.04 040 0.29+0.51 0.39+0.68 0.53+0.92 1.17+1.04
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