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Increasing Medium-chain Fatty Acid Ethyl Esters and Higher Alcohols
in Wine with Phased Control of Oxidation-reduction Potential
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Abstract; The oxidation-reduction potential ( ORP ) reflects the oxidation reduction state of the
fermentation system, which is closely related to yeast metabolism and aroma compound synthesis, and the
ORP level varies during each phase of alcohol fermentation. In order to realize the effective control of
ORP in different fermentation phases, different levels of ORP were controlled during different phases of
wine alcohol fermentation, and the effects on yeast growth, aroma compound aroma compound synthesis
and sensory quality were observed by gas chromatography — mass spectrometry ( GC — MS) and sensory
quantitative analysis. Results showed that during O ~48 h, the number of viable yeast and the content of
aroma compounds in yeast were greatly affected by the change of ORP than other fermentation phases.
Increasing ORP at this phase was beneficial to yeast growth and sugar consumption, while reducing ORP
was beneficial to the synthesis of aroma compounds. Compared with the control, at the level of 0 mV
(0 ~48 h)— natural conditions (48 ~96 h)— natural conditions (96 h to the end of fermentation) , the

contents of ethyl hexanoate and ethyl decanoate can be significantly increased. The content of acetates
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can be significantly increased at the level of 0 mV —0 mV =60 mV, and the content of higher alcohols can

be significantly increased at the level of 60 mV — 0 mV — 60 mV. The treatment of 0 mV — natural

conditions — natural conditions enhanced the aroma of red fruits in Cabernet Sauvignon wine and the

fragrance of flowers and fruits in Ecolly wine, while weakened the odor of animals in Ecolly wine. The

phased control of ORP provided a basis for the precise regulation of wine fermentation, and laid a

foundation for improving the aroma quality of wine by increasing the content of aroma compounds in wine.

Key words: wine; ORP; phased control; alcohol fermentation; aroma compounds
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Tab.1 Basic physical and chemical indexes of grape juice under different ORP controls
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Fig.3 Contents of ethanol ester, acetate and higher alcohols in grape juice under different ORP controls
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Fig.4 PCA analysis of aroma compounds with OAV >0. 1 obtained by grape juice fermentation at different
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Tab.2 Mass concentration aroma compounds in real wine under ORP phased control g/ L
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