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Effects of Irradiation with Ultraviolet-A Lamp on Coloration of
Grape Berries during Maturation

Naohiro Kubota and Mikio Tsuchiya®

(Department of Agricultural Production Systems)

The objective of this study was to investigate the effects of irradiation with
ultraviolet-A (UV-A) on berry growth, the total soluble solids and titratable acidity
of the juice, and anthocyanin contents of berry skins in ‘Gros Colman’ (Vitis vinifera)
and ‘Pione’ (V. labruscana X V. vinifera) grapes. Clusters of mature ‘Gros Colman’
and ‘Pione’ vines grown in glass or plastic film houses were irradiated with UV-A lamp
in the daytime for 10 and 4 weeks during maturation, respectively. In ‘Gros Colman’
grapes, irradiation with UV-A markedly increased anthocyanin content in berry skins
with the days after irradiation, and anthocyanin level in the skin of clusters irradiat-
ed with UV-A was four times that of control clusters at four weeks after treatment.
At harvest, berries from exposed-side of UV-A irradiated clusters had the highest
anthocyanin in the skin followed in descending order by exposed-side of non-
irradiated clusters (control), and non-exposed-side of control and UV-A irradiated
clusters. By contrast, anthocyanin content in the skin of ‘Pione’ grapes was not
affected by irradiation with UV-A throughout the experiment. In both cultivars, no
significant differences in either berry growth, the contents of total soluble solids or
titratable acidity of the juice were observed among the treatments. Based on the
results, the relationship between coloration of grape berries and UV-A irradiation

during maturation is discussed.
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Fig. 1 Effect of UV-A irradiation during maturation on

berry growth of ‘Gros Colman’ grapes grown in a
glasshouse.
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Fig. 2 Effect of UV-A irradiation during maturation on

total soluble solids contents of the juice in ‘Gros
Colman’ grapes grown in a glasshouse. Vertical
bars indicate SE (n=6).
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Fig. 3 Effect of UV-A irradiation during maturation on

the content of titratable acidity of the juice in
‘Gros Colman’ grapes grown in a glasshouse.
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Fig. 4 Effect of UV-A irradiation during maturation on

anthocyanin content of the skin in ‘Gros Colman’
grapes grown in a glasshouse. Vertical bars indi-
cate SE (n=6).
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Table 1 Effect of UV-A irradiation during maturation on berry weight, total soluble solids and titratable acidity of
the juice, and anthocyanin content of the skin at harvest in ‘Gros Colman’ grapes grown in a glasshouse®
Berry Total soluble Titratable .
. . .. Anthocyanin
Treatment weight solids acidity (O.D. at 530nm)
(g) (Brix) (mg/100ml)
Non-irradiated cluster (Control)
Exposed side 11.1 13.5 359.4 0.334b™
Non-exposed side 10.9 13.1 360.9 0.224¢c
Irradiated cluster
Exposed side 11.3 13.7 373.6 0.577a
Non-exposed side 10.2 13.7 377.9 0.262¢

@ All fruit clusters were harvested on December 6, 1991.
® Mean separation within column by Duncan’s multiple range test (»=0.05).

Table 2 Effect of UV-A irradiation during maturation on berry weight, total soluble solids and titratable acidity of
the juice, and anthocyanin content of the skin at harvest in ‘Pione’ grapes grown in a plastic film house®

Berry Total soluble Titratable

Treatment weight solids acidity ( OA;thstcgg(;l;Tn)
(g) (Brix) (mg/100 ml) o

Non-irradiated cluster (Control)

Exposed side 13.4» 14.4» 377.3» 0.027

Non-exposed side 12.2 15.8 403.9 0.036
UV-A irradiation cluster

Exposed side 12.9 14.9 391.4 0.035

Non-exposed side 13.1 14.2 382.0 0.031

@ All fruit clusters were harvested on October 19, 1991.
® Not significant.
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