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Effects of deep seawater on yeast during “sake”-fermentation
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Abstract

Deep seawater (DSW) is pumped up from a depth of 320 meters off Muroto in Kochi
Prefecture, Japan. Since DSW is known to be less polluted and contains various minerals, it
has been used for a variety of fermented foods in Japan. To investigate the effects of DSW
in Japanese “sake”-fermentation, we carried out small-scale (1-2 L) fermentation tests. The
addition of DSW elevated levels of aroma components, including isoamyl acetate, ethyl
caproate and ethyl caprylate. For further elucidation of the mechanism underlying this phe-
nomenon, we used cDNA microarray analysis for studying yeast gene expression during fer-
mentation. The addition of DSW substantially increased the transcript levels of several
genes known to be involved in the biosynthesis and metabolism of amino acids and fatty
acids. It is therefore suggested that the rise in transcription of these genes resulted in the in-
creased aroma production. The sensory evaluation revealed that the addition of DSW in fer-
mentation resulted in significantly superior flavor profile of the final products compared
with the addition of NaCl, a major component of seawater. Interestingly, the microarray
analysis demonstrated the addition of NaCl by itself induced stress during fermentation as
indicated by mRNA levels in “sake” yeast. The addition of DSW appeared to ameliorate the
negative effect induced by NaCl. Taken together, these results indicate that addition of
DSW in the fermentation processes provides unique advantages for the “sake” production.
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cytokinesis
morphogenesis

oxidation of fatty acids
lipid transporters
amino-acid degradation
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regulation of amino-acid metabolism
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2 YHRO053C CUPI1-1 2.36 copper-binding metallothionein
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x-3 s u—7BOBETYR

RMHE  ORF# BZFH REREL (DSW/NaCl) ik
YHR094C HXT1 3.37 hexose transporter
YIL043C CBR1 2.60 cytochrome reductase
YJR158W HXTI16 2.53 hexose permease
YBR256C RIB5 2.03 riboflavin synthase
2 YLR433C CNAl 3.25 calcineurin subunit
2 YBL074C AAR2 3.15 mRNA splicing
2 YPL120W VPS30 2.72 vacuolar protein targeting
2 YNL111C CYB5 251 cytochrome b5
2 YLR319C BUD6 2.27 budding
2 YNL142W MEP2 2.24 ammonia transporter
2 YLR443W ECM7 2.15 cell wall biogenesis
2 YDR268W MSW1 2.08 mitochondrial tRNA synthetase
2 YBR296C PHO89 2.05 Na+/Pi symporter
2 YBR193C MEDS8 2.01 RNA polymerase Il transcription mediator
2 YLR234W TOP3 2.00 DNA Topoisomerase 111
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