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Quality Characteristic of ‘Koshu’ Grape Cultivated under Espalier Training System and ‘Koshu’ Wine

Ayana MISAWA*, Hiromi NAKANO, Koichi AMEMIYA, Masazumi DOBASHI, Fumio SHIOGAMI, Yoshimi
SHIMAZU, Shigekazu MISAWA
Chuo Budoshu Co., Ltd., 173 Todoroki, Katsunuma, Koshu, Yamanashi 409-1315, Japan

Since 2005, ‘Koshu’ (Vitis spp.) grapes were commercially planted at own vineyard (Akeno, Yamanashi, Japan) under
espalier training system and the quality characteristics of the grape and the finished wine were investigated in 2012. The
espalier-trained ‘Koshu’ (three years old vines) had relatively small berry fresh weight (3.0-3.3 g) and thin clusters than
‘Koshu’ grown by a traditional overhead trellis. These tendencies were related to a significant reduction of final yield for the
espalier-trained ‘Koshu’. However the espalier-trained *Koshu’ must contained higher sugar content (approximately 209%),
and higher ratio of malic acid to tartaric acid content and approved a winemaking without chaptalisation. The finished wine
had slight differences in the composition of organic acids and amino acids compared to that from the ‘Koshu’ grown by an
overhead trellis. According to a sensory evaluation, the differences in chemical compositions had a positive impact on a taste
of the wine from the espalier-trained ‘Koshu’. The present study suggested that the espalier training system was one of the
possible approaches to make an outstanding ‘Koshu’ wine in Japan.
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Photo 1 “Koshu’ vines under the espalier training system in own
vineyard, Akeno, Yamanashi, Japan (July, 2012).
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Fig. 1 Comparison of 10-days precipitation and daylight hours
during veraison to harvest from 2009 to 2012. Meteorological
data is at Nirasaki point of the Japan meteorologivcal Agency
AMeDAS. E, M and L indicate early, middle and late of month.
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Table 1 Berry fresh weight, Brix, pH and total acidity of
espalier-trained ‘Koshu’ grape just before harvest in 2011 and 2012.

Berry fresh e Total acidity*
Harvest date weight (g) Brix (%) pH (@)
2011 26 Sep. 3.06 15.6 2.93 12.00
2011 1 Oct. 3.06 16.0 2.97 11.70
2012 25 Sep. 3.19 18.0 291 8.78
2012 2 Oct. 3.34 18.8 2.97 8.78
x: Expressed as tartaric acid.
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Table 2 Yield, number of shoots (>40 cm), clusters and berries

(per cluster), and cluster weight of espalier-trained ‘Koshu’ grape at
harvest in 2012.
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(per cluster) weight (g)

(per 10a)
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Table 3 Must composition from 2012 ‘Koshu’ grape under espalier and overhead trellis training systems.
Composition of 2012 'Koshu' must
Training system Cultivation  Harvest gpecific Reducing Total Tartaric Malic Citric TOAY MalTar® Total Formol-
area date  gravity sugar acidity acid  acid acid alllar”  bhenol nitrogen
(%) (g/L) (mglL)
Akeno,
Espalier own 11 Oct. 1.084 20.18 3.11 6.98 24 2.6 0.5 5.5 1.08 509 77
vineyard
Akeno,
Espalier own 14 Oct. 1.082 19.64 311 6.75 2.0 23 05 48 1.15 371 98
vineyard
Akeno,
Espalier own 210ct. 1.083 19.91 3.16 6.53 1.8 24 05 47 1.33 443 84
vineyard
[Average] [1.083] [19.91] [3.13] [6.75] [2.0] [2.4] [0.5] [5.0] [1.18] [441] [86]
Overheadtrellis \"253Kh 30600 1066 1532 341 660 20 14 04 38 070 380 77
Uenoyama(®
. Nirasaki,
Overhead trellis 2 Oct. 1.065 15.05 3.13 6.22 1.8 12 05 35 0.66 385 112
Uenoyama(®
. _Nirasaki,
Overhead trellis 4 Oct. 1.068 15.80 311 6.15 1.8 13 04 35 0.72 363 98
UenoyamaQ®)
[Average] [1.066] [15.39] [3.12] [6.32] [19] [1.3] [0.4] [3.6] [0.69] [376] [96]

Figures in parentheses show the average of each data. x: Expressed as tartaric acid. y: Shown as the sum of tartaric acid, malic acid
and citric acid content. z: Shown as the ratio of malic acid to tartaric acid content.
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Table 4 Composition of the wines made from 2012 ‘Koshu’
grapes under espalier and overhead trellis training systems and the
sensory evaluation result.

Training system of 'Koshu' grape
Wine Composition

Espalier Overhead trellis

Alcohol (viv¥) 111 11.6
Specific gravity 0.993 0.991
Extract (g%) 21 1.8
pH 3.17 3.16
Total acidity (g/L)* 6.15 7.05
Reducing sugar (g/L) 1.2 1.3
Total phenol (mg/L) 433 342
Formol-nitrogen (mg/L) 7 28
Free SO, (mg/L) 32 29
Total SO, (mg/L) 88 88
0D430 nm 0.044 0.039
Tasting’

-Sensory evaluation scores 17.2 16.2

= Standard deviation 1.6 1.2

x: Expressed as tartaric acid. y: Evaluated according to the twenty
point score method (n=11).
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Table 5 Organic acid composition of the wines made from ‘Koshu’ grapes under espalier and overhead trellis training systems during 2005,

2006 and 2012.
i . Organic acid composition of 'Koshu' wines (g/L)
Vintage N Training v
year Cultivation area system Tartaric  Malic  Succinic Lactic Acetic Citric . MalTar
acid acid acid acid acid acid

2012  Akeno, own vineyard Espalier 1.7 1.6 0.7 trace 0.1 0.4 4.5 0.94
2012 Nirasaki, Uenoyama overhead trellis 2.2 1.6 0.6 trace 01 0.3 4.7 0.72
2006 Katsunuma (4 samples) overhead trellis 24 1.9 0.4 0.1 0.2 0.3 5.2 0.82
2005 Rheingau, Germany” Espalier 1.9 28 0.2 0.1 0.2 0.2 54 1.47

trace: 0.05 (g/L) below. x: Shown as the sum of six organic acid contents (g/L). y: Shown as the ratio of malic acid to tartaric acid
content. z: Cultivated at Schonleber Blunlein's vineyard, Rheingau in 2005.
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Table 6 Amino acid composition of the wines made from 2012
‘Koshu’ grapes under espalier and overhead trellis training systems.

Amino acid composition of Training system of 'Koshu' grape

2012 'Koshu' wine

Espalier Overhead trellis
Proline 577.9 [96.1%] 483.8 [91.8%]
Arginine 0.6 3.8
Alanine 3.3 8.8
Glutamic acid 26 5.4
Glutamine 0.7 0.3
Threonine 0.2 13
Aspartic acid 31 5.0
y-Aminobutyric acid 55 6.0
Hydoxy proline 4.8 7.0
Serine 0.4 1.3
Asparagine 1.9 24
Valine 0.3 1.7
Total 601.3[100.0%]  526.8 [100.0%)]

All values are given in mg/L wine.[ ]: Shown as the percentage
of proline content to the total.
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