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Figure 1. Possible n-propanol synthesis pathways during Luzhou-flavor liquor fermentation. LEUA: citramalate
synthase (K01649); LEUI1: 3-isopropylmalate hydro-lyase (K01702); LEUB: 3-isopropylmalate dehydrogenase
(K00052); ILVA: threonine deaminase (KO01754); SDS: threonine dehydratases (K17989); PDC: pyruvate
decarboxylase (K01568); ADH: alcohol dehydrogenases (K00001, K00121, K04072, K13953, K13954); pduC:
propanediol dehydratase (K01699); pduD: propanediol dehydratase medium subunit (K13919); pduE: propanediol
dehydratase small subunit (K13920); pduQ: I-propanol dehydrogenase (K13921); dhaT: 1,3-propanediol
dehydrogenase (K00086). The codes in brackets indicate the KEGG annotation codes.
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Figure 2. Detection of content of n-propanol and its

precursors in fermented grains during Luzhou-flavor

liquor fermentation.
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Figure 3. Transcriptome analysis of n-propanol synthesis corresponding genes in threonine metabolism and

citramalate pathways. A: Threonine metabolic pathway; B: Citramalate pathway; C: conversion of 2- ketobutyrate

to n-propanol.
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Transcriptome analysis of n-propanol synthesis corresponding genes in propanoate metabolism pathway.

JP3 Fil P. fermentans JP22 4 il 1E N BRI RE J14551)
FEXT HE D 12.4%F1 52.3% . %P s (i A= % 40 4y

* 2. BEPSEARSHEXESNIAKRENS S
5%
Table 2. Isolation and taxonomy of strains from

fermented grains for synthesis of n-propanol

Sequence affiliation

Strains (accession number) Sequence identity/%

JP1 Pichia kudriavzevii 99.51
(HQ149322.1)

JP3 Saccharomyces cerevisiae  99.51
(KM589480.1 )

JP22 Pichia fermentans 99.33
(HE660054.1 )

JP25 Candida 97.16
(AB259901.1)

JP29 Debaryomyces hansenii 99.73
(HG008748.1)

JP30 Lactobacillus pentosus 100.00

(KP119818.1)
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Figure 5.  Analysis of the ability of yeast to

synthesize n-propanol in fermented grains.
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Figure 6. Analysis of the ability of lactic acid

bacteria to synthesize n-propanol.
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Microbial n-propanol synthesis during Luzhou-flavor liquor
fermentation
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Abstract: [Objective] To reveal the metabolic pathways of n-propanol synthesis and corresponding
microorganisms during Luzhou-flavor liquor fermentation. [Methods] The microorganisms and metabolic
pathways related to the synthesis of n-propanol were analyzed by metatranscriptome analysis, and the capability of
corresponding microorganisms to synthesize n-propanol was investigated. [Results] Three possible n-propanol
synthetic pathways were discovered during Luzhou-flavor liquor fermentation. All of them contributed to the
synthesis of n-propanol based on the transcriptome analysis. However, the time and capability of microorganisms to
synthesize n-propanol through these pathways were different. Fungi synthesized n-propanol mainly through
citramalate pathway and threonine metabolic pathway, whereas bacteria synthesized n-propanol through propanoate
pathway and partial threonine metabolic pathway. Moreover, yeast strains and lactic acid bacteria isolated from
fermented grains were confirmed to be corresponding to the synthesis of n-propanol during Luzhou-flavor liquor
fermentation. [Conclusion] Discovery of metabolic pathways of n-propanol synthesis and corresponding
microorganisms during Luzhou-flavor liquor fermentation help to understand the formation mechanism of
n-propanol in the process of Chinese liquor fermentation.
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