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Abstract: In this study, the effect of extracellular metabolites produced by Saccharomyces cerevisiae
on intracellular protein expression of Non-Saccharomyces cerevisiae and on the quality of wine was
investigated by dialysis tube fermentation method. By using dialysis tubes with molecular weight
cut-off value of 10.0 kD and 3.5 kD respectively in the mixed fermentation, the survival time of non-
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S. cerevisiae was extended to 18 days and 22 days correspondingly. Consequently the survival time of
non-S. cerevisiae can be changed by limiting the exchange of metabolites between strains. 65 proteins,
namely 13% of the total protein, were found differently expressed, with mass spectrometry results in-
dicating their close relation to the biosynthesis of steroids, lysine, organic acids and ATP. Compared
with 10.0 kD dialysis tube fermentation, in 3.5 kD dialysis tube, the concentration of tartaric acid in-
creased by 5.1% while acetic acid decreased by 44.3%, which indicates that by allowing communication
of metabolism between cells with limited molecular weight, we can adjust the yield of wine’s titratable

acidity and volatile acidity.

Keywords: Two-dimensional electrophoresis, Dialysis tube fermentation, Volatile acidity, Mixed fer-

mentation
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Fig. 1 Biomass evolution of K. thermotolerans under di-
fferent fermentations
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Note: m: Single fermentation; e: Full mixed fermentation; A: Di-
alysis tube fermentation with molecular weight cut-off value 3.5 kD;

V¥ : Dialysis tube fermentation with molecular weight cut-off value
10.0 kD.
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Fig. 2 Two-dimensional PAGE analysis of global intracellular proteins of non-Saccharomyces cerevisiae under two disparate
dialysis tube fermentation
T pH S 3-10 (NZAFI45); A #( B 4T 1 3.5 kD WYiENT4S K B: #H 4T 1 > 10.0 kD [ BNT4E K 2.
Note: pH range 3—10; A: Dialysis tube with molecular cut-off value of 3.5 kD; B: Dialysis tube with molecular cut-off value of 10.0 kD.
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Table 1 The results of protein spots dentified by MALDI TOF/MS

i S AR AL A B
Spot No. and
concentration change

& A AR

Protein names

Fe ol s R

Sequence coverage (%)

Bt B ACRY

Accession number

11 4-Hydroxy-3-methylbut-2-en-1-yl diphosphate synthase gi|283836573 33
2| Succinyl-diaminopimelatedesuccinylase 0i|154174233 21
31 Hypothetical protein PERMA_1430 gi|225850964 65
4] Hypothetical protein SCHCODRAFT 61226 gi[302674752 20
51 5-Formyltetrahydrofolate cyclo-ligase gi|145219705 31
61 V-ATPase C subunit 0i[94469226 22
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Fig. 3 Analysis on important organic acids under two disparate dialysis tube fermentation
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Note: 1: Tartaric Acid peak; 2: Acetic Acid peak; 3: Citric Acid peak; 4: Hydroxy succinic Acid. A: Dialysis tube with molecular cut-off value

of 10.0 kD; B: Dialysis tube with molecular cut-off value of 3.5 kD.
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