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Alsimt  This research aimed to study the gene diversity of two key enzymes in the acetoin pathway in the vinegar Pei and
to lay foundation for the functional microbial community reconstruction. Degenerate primers were designed, validated and
used for the amplification of gene coding for acetolactate synthase (ALS) and acetolactate decarboxylase (ALDC) in vinegar
Pei. Then two gene clone libraries were established respectively and analyzed by rarefaction curve, cluster analysis and
phylogenetic analysis. Two pairs of degenerate primers were validated to be of high specificity and used for the clone libraries
construction. Sequences in ALS clone library were clustered to 6 Operational Taxonomic Units (OTUs) and the most abundant
species was proved to be Lactobacillus buchneri (65.74%). Sequences in ALDC clone library were clustered to 16 OTUs and
the most abundant species was Acetobacter pasteurianus (91.23%). The research found that Lactobacillus and Acetobacter
might be the main functional genera for the production of ALS and ALDC in the vinegar Pei.

[Keywanis Zhenjiang aromatic vinegar; acetoin; gene diversity; clone library; microbial community; acetolactate synthase;
acetolactate decarboxylase
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Fig. 1 Biosynthesis pathway of acetoin in vinegar Pei. ALS: Acetolactate
synthase; ALDC: Acetolactate decarboxylase; EMP: Embden-Meyerhof-
Parnas pathway; LDH: Lactate dehydrogenase; BDH: 2,3-Butanediol
dehydrogenase; TMP: Tetramethylpyrazine.
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Fig. 2 Validation of degenerate primers.
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Fig. 3 Analysis of PCR products using degenerate primers in vinegar Pei.
M: DNA marker; N: Negative control; Lane 1: PCR product of acetolactate
synthase using vinegar Pei total DNA as template; Lane 2: PCR product of

acetolactate decarboxylase using vinegar Pei total DNA as template.
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Fig. 4 Rarefaction curves of two clone libraries. ALS: Clone library of
acetolactate synthase; ALDC: Clone library of acetolactate decarboxylase;
OTU: Operational Taxonomic Units.
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