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Chemical composition of must and wine in red winemaking using lateral shoot grapes of Muscat Bailey A

Munekazu KisumoTto!, Misa OTocure!, Fujitoshi Yanacma! and Masahiko ABg*

("The Institute of Enology and Viticulture, University of Yamanashi, 1-13-1 Kitashin, Kofu, Yamanashi 400-0005, Japan,
*Domaine Kayagatake, 3159-1 Uenoyama Nivasaki, Yamanashi 407-0011, Japan)

The aim of this study was to evaluate whether lateral shoot grapes could be used as an adaptive
method for winemaking following global warming. During the early current shoot growth stage of Muscat
Bailey A [Vitis X labruscana (Bailey) and Vitis vinifera (Muscat Hamburg) ], current shoot topping was
carried out on May 3, 2014 and May 16, 2015 by removing all flower clusters on the current shoot. The
phenology of flowering, coloration, and harvest events occurred 1-1.5 months later compared with untreat-
ed vines. The mean maximum and minimum air temperatures from the time of coloration to harvest in
the vineyard in 2015 were 5.9C and 74T lower than in controls, respectively. Anthocyanin content in lat-
eral shoot grape skins was more than double compared with that of the control. Thus, anthocyanin con-
tents and color intensity in the wines made from lateral shoot grapes were approximately 1.7-3.0-times
and 1.6-2.6-times higher than in control wine made from current shoot grapes, respectively. Additionally,
the concentration of volatile components, such as furaneol and y-nonalactone, were much higher than in
control wine. These results suggest that lateral shoot grapes are useful for producing wine as an adaptive
technique to global warming.
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Fig. 1 Lateral shoot of Muscat Bailey A grown on current shoot after top-
ping in 2015. A, Current shoot; B, trace of topping; C, lateral shoot.
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Table 1 Phenology of flowering, coloration, and harvest events of Muscat Bailey A grape vine in 2014 and 2015.

Year Treatment Treatment Date of growth stage Mean air temp. (C)?
date Flowering Coloration Harvest Max. Min.
Control j
-~ (Untreated) 8-Jun 6-Aug 19-Sep Not observed
e 3-May 7-Jul 5-Sep 1-Nov Not observed
removing cluster
Control
2015 (Untreated) 28-May 31-Jul 20-Sep 306 21.0
Topping and 16-May 11-Jul 6-Sep 31-Oct 24.7 136

removing cluster

a) Mean maximum and minimum air temperatures from the time of coloration to harvest in the vineyard.
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Date Date Date

Fig. 2 Berry formation and ripening of Muscat Bailey A in 2015. (A), Changes in the berry diameter. Vertical
bars indicate standard deviation(n = 30); (B)and(C), changes in sugar content and malic acid concen-
tration, respectively. Vertical bars indicate standard deviation(n = 3). Symbols: (O), control (untreated)

:(H), topping and removing cluster.
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Table 2 Characteristics of current shoot grapes and lateral shoot grapes of Muscat Bailey A harvested in

2014 and 2015.

. — Bunch Berry Berry Seed Skin
Year Grape bunch it weight weight diameter weight anthocyanin
(g) (g) (mm) (%) (mg/cm®)
Control . . N %
2014 (Current shoot grapes) 19-Sep 550 = 21 7913 233 % 1.3 Not tested 0.32 = 0.07
Lateral shoot grapes 1-Nov 293 + 39" 59 + 06* 20.7 = 0.6 Not tested 0.84 = 0.06™
Control
) + + + + +
9018 (Cirrent shoot grapes) 20-Sep 513 = 81 78 £ 0.7 230 £ 1.1 29 £ 01 032 = 0.12
Lateral shoot grapes 31-Oct 293 + 20™ 52 = 0.6™ 197 £ 08 43 * (01" 1.05 = 0.07*
a) Notations, ** indicate significance p<0.01 (t-test) .
A) (B)

18 19 20 2122 23 24

Fig. 3 Photograph of grape bunches at harvest. (A), Current shoot grape bunch;

(B), lateral shoot grape bunch.
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Table 3 Enological characteristics of Muscat Bailey A musts prepared from current shoot grapes and lateral
shoot grapes.

Days Sugar . Citric  Tartaric  Malic
Year Grape bunch Hzra\;:st after content pH T?te}le)iad acid acid acid
coloration (%) & (g/L)

Control 19-Sep 44 17.2 348 559 0.35 3.99 3.11

2014 (Current shoot grapes) 7-Oct 62 210 360 465 0.26 3.80 217
Lateral shoot grapes 1-Nov 57 24.6 349 497 0.20 439 215

2015 (CurrentC;)}?;éslgrapes) 20Sep 51 167 344 553 031 433 293
Lateral shoot grapes 31-Oct 55 23.7 3.30 8.30 0.40 6.31 454

Table 4 Enological characteristics of Muscat Bailey A red wines made from current shoot grapes and lateral
shoot grapes.

Total
Harvest Ferrpen— Alcohol Extract ToFal FS0, TS0, Total anthocy-
Year Grape bunch tation o pH acid phenol
date (v/v %) (w/v%) (mg/L) (mg/L) anin
days (g/L) (mg/L)
(mg/L)
Control 19Sep 10 118 263 353 723 34 78 759 300
(Current shoot 5 19 125 268 380 562 34 70 1057 482
2014  grapes)
Lateral shoot )\ g 136 304 364 668 54 94 1549 893
grapes
Control
(Current shoot 20-Sep 12 12.3 227 3.55 6.58 29 76 859 353
2015 grapes)
Lateral shoot o 45 132 329 346 980 45 87 1269 617

grapes

Citric Tartaric Malic Succinic Lactic  Acetic
acid acid acid acid acid acid
(g/L)

Control 19-Sep 0.153 0.221 1.87 048 148 381 1.23 0.23 0.15
s (C‘grr:;;?h""t 7.0ct 0291 0350 299 045 103 286 120 024 023
Lateral shoot
grapes
Control
(Current shoot 20-Sep 0.171 0.268 2.36 044 153 351 1.22 0.16 0.16
2015  grapes)
Lateral shoot
grapes

Harvest ODgpm ODspum  Color

Year  Grape bunch date (x5) (x5) intensity

1-Nov 0449 0.738 4.86 040 157 285 1.23 0.26 0.15

31-0ct  0.389 0.755 545 058 1.74 5.32 1.20 019 0.15
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Table 5 Volatile components quantified in Muscat Bailey A red wines made from current shoot grapes and

lateral shoot grapes.

Volatiles 2014 2015
Control (Current Control (Current Lateral shoot  Control (Current Lateral shoot
shoot grapes)  shoot grapes) grapes shoot grapes) grapes
19-Sep 7-Oct 1-Nov 19-Sep 31-Oct
Alcohols (mg/L)
n-Propyl alcohol 65.2 69.0 96.1 533 70.1
Isobutyl alcohol 63.1 68.8 418 52.1 418
Isoamyl alcohol 271.1 3079 2355 243.0 2431
Phenethyl alcohol 28.6 405 278 398 39.0
n-Hexyl alcohol 0.44 057 0.27 0.36 043
(z)-3-hexen-1-ol 0.76 0.85 0.29 0.47 0.52
Methionol 439 5.86 3.18 4.75 2.92
Esters (mg/L)
Ethyl acetate 483 488 98.6 499 68.6
Ethyl propanoate 0.15 0.12 0.13 0.19 0.17
Ethyl butanoate 0.18 0.14 0.26 0.26 0.30
Ethyl hexanoate 0.33 0.24 0.39 047 0.50
Eethyl octanoate 0.30 0.26 0.34 048 0.48
Ethyl decanoate 0.07 0.07 0.09 012 0.16
n-Propyl acetate 0.15 0.17 0.32 0.16 0.23
Isobutyl acetate 0.14 0.14 0.18 013 0.15
Isoamyl acetate 340 2.66 5.84 271 3.60
Phenethyl acetate 0.24 0.20 0.33 0.18 018
Acids (mg/L)
Propionic acid 1.52 2.06 2.06 2.24 2.84
Isobutyric acid 0.22 0.33 014 0.26 017
n-Butyric acid 0.10 0.12 0.13 013 0.15
Isovaleric acid 0.84 1.26 0.65 1.06 0.79
Hexanoic acid 171 1.78 2.19 271 234
Octanoic acid 2.23 2.04 2.52 2.38 2.33
Decanoic acid 048 042 0.52 0.54 0.53
Other components (ug/L)
Furaneol 505.9 1091.9 21294 4241 11095
y-Nonalactone 2.1 24 2.7 36 6.6
y-Decalactone 0.6 0.7 0.6 1.0 09
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