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Effect of Spatial Heterogeneity on the Microbial Community of Daqu, a Fermentation Starter for Chinese Baijiu
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Abstract: The effect of spatial heterogeneity on the microbial community and physicochemical properties during the
primary fermentation of Daqu were investigated by high-throughput sequencing technology and conventional detection
methods. Nongxiangxing baijiu Dagu inoculated with the unique ripe starter obtained by gradually culturing and expanding
Dagqu treated by cosmic rays was used. The results showed that although the intensity of change in driving factors varied
among layer, their trends were the same. The liquefying, saccharifying and esterifying power of Dagu were higher in the
bottom layer than in the upper and middle layers at the same fermentation time and the fluctuation was small. The microbial
community of Daqu was composed of 12 dominant bacterial genera, including Lactobacillus, Weissella, Bacillus, Kosakonia,
Staphylococcu and Thermoactinomyces, and seven dominant fungal genera, such as Pichia, Thermoascus, and Rhizomucor.
Principal co-ordinates analysis and hierarchical clustering analysis showed significant differences in the bacterial and fungal
community structure among fermentation stages and layers. Procrustes analysis and Mantel test showed that moisture had
a significant effect on the bacterial community in Daqu, and acidity had a significant effect on the bacterial community
in the middle and bottom layers of Daqu. Moreover, moisture had a significant effect on the fungal community in the
upper and middle layers of Dagu. Redundancy analysis showed that moisture and acidity were positively correlated with
Lactobacillus and Pichia, while driving factors had different influences on the microbial communities in different layers of
Dagqu. Therefore, the interaction and co-occurrence patterns of microbial genera in Daqu could change due to the differences
in driving factors among different layers of Daqu. These results suggested that regulating driving factors during the Daqu
making process is an effective way to improve the microbial community structure and quality of Dagqu.
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