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Characterization of Acetaldehyde Metabolism of Saccharomyces cerevisiae during Wine Fermentation
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Abstract: This study examined dynamic changes in acetaldehyde production during the fermentation of dry white wine
and dry red wine by one of 4 indigenous (G3-3, NX8423, D3-4 and NX349) and 2 commercial (X16 and F15) S. cerevisiae
strains. Besides, each strain was analyzed for characteristics of acetaldehyde production. The indigenous strains showed
similar dynamic changes in acetaldehyde production to the commercial strains despite significant differences in characteristic
parameters of acetaldehyde production (P << 0.05). The indigenous strain D3-4 exhibited the lowest acetaldehyde peak of
58.60 mg/L and the lowest final acetaldehyde concentration of 39.96 mg/L during the fermentation of dry white wine, which
were decreased by 25.62% and 25.92% compared with those of the commercial strain X16, respectively. X16 presented the
fastest acetaldehyde production rate, while NX8423 showed the fastest acetaldehyde degradation rate of 5.90 mg/ (L*d),
2.09-fold higher than that of X16. The commercial strain F15 presented the lowest peak value of 89.33 mg/L, while the
indigenous strain G3-3 showed the fastest acetaldehyde production rate of 65.04 mg/L, 45.63% higher than that of F15. In
addition, NX349 exhibited the fastest acetaldehyde degradation rate of 25.62 mg/(L+d) and the lowest final concentration
of 29.65 mg/L. In conclusion, the indigenous strains have better characteristics of acetaldehyde metabolism than the
commercial strains, thus allowing optimization of acetaldehyde production during wine fermentation.
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Table1 Basic physical and chemical properties of dry white wine at

the end of fermentation
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X16 0671009 1497£136  0.76£0.11 726+0.06 7.49£007 109240.13 2.77£027
D34 061£001 17.38£003  065£001 7.77£003 795055 11342003 2.98£0.04
G33  188L0.11  15.62+144 0892004 6.90£0.10 10.67£050 11342003 2.93£0.02
NX349 4002002 1380£0.14 0762002 795£0.02 634008 11651001 2.98£0.01
NX8423 258£0.04 17261008  096£0.00 7.92+001 10.02£0.05 10.68£0.03 2.93£0.03
AARRRE 3752008 14052021 0.67£001 7781004 10.67+050 11.2840.04 2.850.01
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Table2 Basic physical and chemical properties of dry red wine at the
end of fermentation
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Fig.1  Time course of acetaldehyde content and specific gravity during

the fermentation of dry white and dry red wine
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Table3  Acetaldehyde production rate, degradation rate, peak and
final concentration in dry white wine during fermentation

mrigapk S AR CREEHIEES ey kftmn)
X16 39.394+1.10"  1.91+0.34° 78.78+£220° 53.94+6.59°
D3-4 2930+£220"  1.55+0.37° 58.60+4.39" 39.9640.00
G3-3 14.40£1.03°  1234+026° 86.41+6.18° 74.12+8.78°
NX349  12.87+0.34°  0.52+0.73° 167.29+4.39" 165.73+£2.20"
NX8423  28.40+0.73"  5.90+0.34" 170.39+4.39" 93.69+0.00°
A& 13.861+0.52°  26.56+3.36" 235.60+8.78" 182.48+2.06"
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Table4  Acetaldehyde production rate, degradation rate, peak and
final concentration in dry red wine during fermentation

mipg CRERS CRIIEE Wlume)  Kimen)
F15 44.66+1.03  1128+0.51°  89.33+2.06°  44.20+4.12°
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