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Abstract

Campbell Early grapes were spontaneously fermented with and without sulfiting to investigate the effect of sulfiting
on the fermentation characteristics and physicochemical properties of Campbell Early wine. During the fermentation,
the increase in the alcohol and the decrease in the soluble solid contents were faster without sulfiting, as was
the increase in the yeast viable counts compared to those with sulfiting. However, the final alcohol and soluble
solid contents reached similar levels with and without sulfiting. The PCR-RFLP analysis of the yeast in the ITS
I-5.8S-ITS II region revealed that the increase in the S. cerevisiae was faster in the initial fermentation stage and
reached a slightly higher level in the late stage with sulfiting than without sulfiting. The wine prepared after the
fermentation with sulfiting showed higher malic and tartaric acid contents, as well as methanol, acetaldehyde, and
n-propanol contents, than the wine prepared without sulfiting. The ethyl acetate content of the wine without sulfiting
was 375.5 mg/L, which was 5.3 times higher than that (70.5 mg/L) with sulfiting. In the sensory evaluation, the
wine without sulfiting obtained higher scores in flavor and overall preference than that with sulfiting.
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Fig. 1. Effects of sulfiting on the changes in the soluble solids and
alcohol contents during the spontaneous fermentation of Campbell
Early wine.

During the fermentation with (closed symbols) or without sulfiting (open symbols), changes

in the contents of soluble solids (circle) and alcohol (square) were determined. Values
represent the meantSD (n=3).
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Fig. 2. Effects of sulfiting on the changes in the yeast viable counts
during the spontaneous fermentation of Campbell Early wine.
During the fermentation with (@) or without sulfiting (), changes in the yeast viable

counts were determined as the colony forming unit on YPD agar plates. Values represent
the meantSD (n=3).
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Fig. 3. Effects of sulfiting on the changes in the yeast flora during the spontaneous fermentation of Campbell Early wine.

During the fermentation with or without sulfiting, changes in the yeast flora were analyzed by PCR-RFLP of the amplified ITS I-5.8S-ITS II region. DNA fragments were
amplified from the chromosomal DNA of randomly isolated yeasts with ITS1 and ITS4 primers. The amplified DNA was digested with the Hae Il and HinfT restriction endonucleases
and resloved in the 1.5% agarose gel. The first lane in each picture represents the 100 bp DNA ladder used as a size marker.

Table 1. Effects of sulfiting on the general properties of the Table 2. Effects of sulfiting on the organic acid contents in the
Campbell Early wine Campbell Early wine
Item Non-sulfited Sulfited Organic acid (mg/mL) Non-sulfited Sulfited

pH 3.6140.02 3.5340.02 Malic acid 2.61£0.51 2.98+0.49

Total acid (%, malic acid) 0.66+0.04 0.7410.05 Tartaric acid 1.0940.20 1.4120.23

Total phenol (mg/mL) 0.68+0.05 0.92+0.07 Succinic acid 1.380.19 1.340.18

Hue 1.3910.12 1.4320.14 Citric acid ND ND

Intensity 1.5610.17 1.9620.18 Lactic acid Tr ND
Values represent the meantSD (n=3). Values represent the meantSD (n=3). ND, not detected. Tr, Trace.
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Table 3. Effects of sulfiting on the contents of minor alcohols in
the Campbell Early wine

Alcohol (mg/L) Non-sulfited Sulfited
Methanol 203.6%39.7 187.3435.2
1Propanol 60.3+11.3 53.9+10.3
1so-Butanol 91.9+13.2 89.3£12.1
1so-Amyl alcohol 291.5+40.2 359.8+43.2

Values represent the meantSD (n=3).
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Fig. 4. Effects of sulfiting on the acetaldehyde and ethyl acetate
contents in the Campbell Early wine.

After the fermentation with (closed bars) or without sulfiting (open bars), the contents
of acetaldehyde and ethyl acetate were determined by using the GC and compared
with each other. Values represent the meantSD (n=3).
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Table 4. Effects of sulfiting on the sensory scores of the Campbell
Early wine

Sensory quality
Sulfitin;
¢ Color Flavor Taste Overall
preference
Non-sulfited ~ 3.86+0.56 3.27+0.36 2.55+0.25 3.1840.45
Sulfited 3.73£0.45 3.82+0.45 2.55+0.32 3.5540.28
Values represent the meantSD (n=3).
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