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Investigation on Fungal Diversity During High—Temperature Daqu
Fermentation of Sauce-Flavor Baijiu

WU Cheng, CHENG Pingyan, XIE Dan, HUANG Wei, LI Lingzhuo,
ZHANG Jian, YOU Xiaolong, HU Feng, ZHONG Fangda’
(Guizhou Maotai Distillery (Group) Xijiu Co., Ltd., Xishui 564622, China)

Abstract: Traditional culture-dependent approaches and single molecule real-time sequencing
technology were applied to investigate the fungal community composition and characteristics during
the fermentation process of sauce-flavor baijiu using the biomimetic machine-produced Daqu and the
traditional manual Daqgu. The results showed that Wicherhanmomyces anomalus, Pichia kudriavzevi,
Candida tropicalis, Kodamaea ohmeri, Kazachstania humilis, Kluveromyces marxianus, and
Aspergillus could be simultaneously detected by both approaches. The fungal diversity gradually
decreased from the formation of Dagu to the end of fermentation. In addition, compared with the
results of second-generation high-throughput sequencing, single-molecule real-time sequencing
technology was more suitable to identify the diversity of minor fungal. Moreover, the dominant
fungal genera the high-temperature Daqu showed a significant positive correlation regulation
mechanism, including 55 fungal genera showing a significant positive correlation, and 6 fungal
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genera showing a significant negative correlation. This study revealed fungal community composition

and characteristics during high-temperature Dagu fermentation of sauce-flavor baijiu, and aimed to

lay a theoretical foundation for exploiting functional microorganisms and clarifying the fermentation

mechanism of high-temperature Daqu.

Keywords: high-temperature Daqu, single molecule real-time sequencing , culture-dependent

approaches, correlation network analysis
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Fig. 1 colonies and microscopic characteristics of fungal in high—temperature Daqu of sauce—flavor baijiu
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Table 1 change of fungal community in high temperature Daqu revealed by cultured—dependent approaches

YR | AEEREAR | A BE/(CFU/g)

S. cerevisiae 1 CBS4903  99.40 o.(213';>?f03 — o.i)i";:o" —
W. aomalus T CBS5759 9952 (O78% — — — — — — —
0.86)x10°
kudriZzevii R 0.(322.)5>(<)1i03 - - - - - - -
M. farinosa IV CBS2004 99.70 0_(2;')731103 — — — — — 1.5)1')131504 —
C. ropicalis  V CBS1920 100 0.(227‘)1:';3 — — — — — — —
T. ciferrii VI CBS5646 99.81 — 0.%)7:?03 — — — 0'(63')93"04 — —
07+ 02+
K. humilis VI CBS8195 98.46 O_EIZ());O} — — — (— 0;‘;)63104 — (—
NIVER U0+ DU
C. lusitaniae VIl CBSS094 9923 (61)1;03 — — — 0'?12?5104 (— — 0'51)?2104
93+ Aot .02+
T. delbrueckii 1X ~ CBS1146 99.25 0.5?)?3 R — — 0‘215)15105 0 4‘;)65104 — —
e I o.%ifoz 0%62(')15112)3 - - 0.%3?5?04 - - -
A3+ ollllz2
K. marxianus ~ XI ~ CBS1554 100 0.(862;‘-3103 — — — 0225 )1i104 - — -
S | IR T - 0.%)%?02 0.(12'?:?04 o.(zgs.g)jfos - 0.(5‘(‘)'531502 0.11;):?05 o.i)g?:foz
A. nidulans X1l CBS114.63 99.47 — — — — — 0.(33'321"02 — —
R. pusillus  XIV CBS425.78 99.83 0.(51)‘;53;;02 — — — — — — =
OVt
A. chevalieri XV CBS414.67 99.82 = — — — — 0_(5‘(1)52102 — —
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Fig. 2 Composition of fungal community in high—temperature Daqu at species level
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Fig. 3 PCA analysis based on relative abundance of the dominant species
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