J. ASEV Jpn., Vol. 24, No. 1, 17-23 (2013) FINT A v DFRESY

N D A o DFRRBE S 55

Q011 FEHART R « U A B0 UH S E)

IIVRBLRE
VY b= ATy
T409-1313  [LALEEH PN THSERT T ER 1425-1

New Aroma of Koshu Wine
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Koshu (Vitis vinifera cv.) is an indigenous grape cultivar that has been grown for more than a thousand years in
Japan. In this research, we investigated the varietal aroma of Koshu wine and based on the results obtained,
recommended viticultural practices and winemaking processes for aromatic Koshu wine. Many commercial Koshu
wines have high 4-vinylphenol content, which is responsible for the phenol off-flavor. 2-Methoxy-4-vinylphenol,
likened to smoky aroma, contributes to the varietal aroma of Koshu wine. In addition, f-damascenone, whose aroma is
similar to apple compote, was detected. 3-Mercaptohexan-1-ol (3MH), which is responsible for aroma similar to
grapefiuit and passion fruit, was considered to contribute to Koshu wine aroma as well. From our research, we
recommended rearranging yeast enzymatic activities and changing the harvest timing of Koshu grape to produce
aromatic Koshu wine. Moreover, we analyzed the biosynthesis of S-(3-hexan-1-ol)-glutathione and
S-(3-hexan-1-ol)-L-cysteine, which are the flavor precursors of 3MH in wines, in V. vinifera grapes exposed to various
environmental stress conditions. The results suggest that environmental stress enhances the biosynthesis of the two
flavor precursors in grapevine. Our findings are useful for the selection of suitable cultivation conditions and treatment
methods for Koshu grape quality improvement. Further study of the crosstalk between Koshu physiology and enology
may yield clues to partially explain ‘terroir’ of Koshu wines.
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Fig 1 (a) Outer appearance of Japanese indigenous grape cultivar
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Fig 2. Figure adopted from Goto-Yamamoto et al. (2006).

UPGMA dendrogram based on the phenetic distances of the tested
grape samples. Occidental and Oriental cultivars of V. vinifera are
shown by Roman font and underlined Roman font, respectively. Bold

font represents the cultivar of V. labrusca.
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Table 1. Identification of volatile compounds from Koshu wine

Compound Threshold Odor description
4VP 85 ng/l Pharmacy
VG 32 uglt Smoky

p-damascenone 50 ng/L Apple compote
3MH 60 ng/L Grapefiuit
3MHA 4 ng/L Passion fruit
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Fig.3 Synthetic pathway of volatile phenols.
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Fig.4 Monitoring of volatile phenol contents in Koshu wines made
from Koshu grapes harvested at different stages of grape maturity
(Laboratory Scale). VL3 and VLI were used as POF + and POF —
yeast, respectively.
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Fig.5 Proposed pathway leading to -damascenone from neoxanthin.
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Fig.6 (a) Influence of oxygen and fermentation on [-damascenone
content in Koshu juice and wine. Koshu juice-A: stored at 20 C;
Koshu juice-B: stored at 20 °C for 48 hrs under CO2; Koshu juice-C:
stored at 20 C for 48 hrs. Antibiotics (ampicillin and
chloramphenicol) were added to all the Koshu juices to avoid alcoholic
fermentation (except Koshu wine). (b) Influence of storage temperature
on B-damascenone content in Koshu juice (after 48 hrs). (c) Influence
of pH on B-damascenone content in Koshu juice (stored at 20 °C for
48 hrs).
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Fig. 7 (a) Distribution of B-damascenone in Koshu grape (stored at
30 °C for 48 hrs). (b) Influence of pressure on B-damascenone content
in Koshu juice (stored at 20 “C for 48 hrs). Fraction No.: Fruit juice
from 10% to 80% squeezed at intervals 10% volume.
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Fig. 8 Synthetic pathway of 3-mercaptohexan-1-ol and
3-mercaptohexyl acetate.
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Fig. 9 (a) Monitoring of S-glutathionyl conjugate (3MH-S-glut)
content in Koshu grape juice from the three vineyards during
development. Arrows indicate peaks of 3MH-S-glut content for each
vineyard. (b) Monitoring of S-glutathionyl conjugate (3MH--S-cys)
content in Koshu grape juice from the three vineyards during
development. Arrows indicate peaks of 3MH-S-cys content for each
vineyard.
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Fig. 10 Hypothetical pathway for the biosynthesis of 3MH-S-glut and
3MH-S-cys in grapevine exposed to environmental stress conditions.
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