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Change in Monoterpene Concentration of Grapes during Berry Development and Influence of
Vinification Conditions on Monoterpene Concentration in Muller-Thurgau wine
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Monoterpene alcohols are known to contribute to the aroma of Miiller-Thurgau wine. In this study, we examined the
change in monoterpene concentration of Miiller-Thurgau grapes during maturation. Also, the effects of grape maturity and
enological pectinase preparations on the monoterpene concentration in Miiller-Thurgau wine were investigated. Linalool was
the major monoterpene in Miiller-Thurgau grapes, existing in both free and bound forms, and the total concentration of
monoterpenes increased during maturation. Miiller-Thurgau wine made from grapes collected 14 weeks after flowering
(overripe) contained higher levels of monoterpenes and received higher organoleptic evaluation than wine made from
10-week-old grapes. Treatment with enological pectinase preparations possessing glycosidase activity increased the
monoterpene concentration in Miiller-Thurgau wine and improved the results of organoleptic evaluation. However, the

increased monoterpene concentrations were not organoleptically detectable in ethanol solution. Thus, the enzyme treatment

possibly increases the concentrations of unknown aroma compounds as well as monoterpenes.
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Fig. 1. Changes in berry weight, total soluble solids (TSS), titratable

acidity (as tartaric acid), and pH of Miiller-Thurgau grape during
ripening in 2005 and 2006. RB, rotten berries.
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Fig. 2. Changes in free monoterpene concentrations of Miiller- Fig. 3. Changes in bound monoterpene concentrations of

Thurgau berries during ripening in 2005 and 2006. RB,
rotten berries. Vertical bars represent standard errors

of analysis (n=2).

of analysis (n=2).

Miiller-Thurgau berries during ripening in 2005 and 2006.
RB, rotten berries. Vertical bars represent standard errors

Table | Experimental design for small-scale vinification and must composition”.
Symbol Weeks after flowering Expeimental design TSS' Titratable acidity™ pH
a 10 16.7 1.16 3.09
b 12 Control of 12 weeks 19.6 0.99 3.08
c 12 Enzyme addition at skin contact 19.4 0.96 3.07
d 12 With rotten berries 199 0.92 3.03
e 12 Yeast strain (PDM) 19.6 0.99 3.08
f 14 21.0 0.88 321

“Unless otherwise described, the juice without rotten berries and without enzyme addition at the skin contact was fermented by a

yeast strain Elegance.

Total soluble solid (g/100 mL).

*Expressed as tartaric acid (g/100 mL).
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Table2 Composition of wine.

Symbol Fermentation Alc. Extract ~ Titratable oH
days (%) (%) acidity”

a 25 11.55 2.81 1.14 3.03

b 26 11.75 2.63 0.98 3.19
29 11.70 2.89 0.95 3.14

d 29 11.65 3.38 0.95 3.14

e 26 11.65 2.66 0.99 3.15

f 21 12.50 2.84 0.92 322
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Fig. 4. Effect of harvest time on monoterpene concentration of Miiller-
Thurgau wine. Vertical bars represent standard errors of analysis (n=2).

B b control
0O d with rotten berries

N
G
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Free monoterpenes Bound monoterpenes

Fig. 5. Effect of rotten berries on monoterpene concentration of Miiller-
Thurgau wine. Berries in 2006 without and with rotten berries are
used for wine b and d, respectively. Vertical bars represent standard
errors of analysis (n=2).
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Vertical bars represent standard errors of analysis (n=2).
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concentration of Miiller-Thurgau wine. Pectinase preparations A, B, and C
at the concentrations recommended by suppliers were added to wine b
and the mixture were kept at 15-20 °C for 1 month. Control and enzyme
treated wines were treated with bentonite. Vertical bars represent standard
errors of analysis (n=2).
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