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Effects of storage conditions on components and quality of red wine
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With wine consumption increasing in Japan, the opportunity for red wine storage at home has increased. 
However, previous studies have shown that storage conditions affect wine quality. Red wine is often stored for a longer 
time than white wine, owing to aging. The aim of this study was to investigate the influence of storage temperature on 
wine color, volatile components, and sensory profile. Three red wines were stored at room temperature (6.7–
or at 4, 14, or for 12 months. The changes became more remarkable as the storage temperature increased, and 
changes in wine stored at were the least evident on the basis of color analysis. In the sensory evaluation, wine 
stored at had a complex aroma and a rounded flavor compared with wine stored at and wine stored at room 
temperature gave an impression of thermal deterioration.

Compared with white wine, a similar tendency of small ingredient change was observed in red wine stored at low 
temperature. However, the decrease of anthocyanin concentration in wine stored at was particularly remarkable 
for red wine. Only furfural was notably increased among the volatile components during the storage period.
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1

Hernanz et al. 2009
Somers

(Somers and Evans 1986, 
Somers and Pocock 1990)

1)
3

Wine A B C Table 1
Wine A B Wine C

70%

4

2014 5 1 3 6 12

93%
29%

1 120
2)

pH

3)
0.45 μm

10 mm
UV-1800

NIPPON DENSHOKU 
Transmission color meter TZ 6000

pH 
0.25

polymeric pigment color: PPC
color hue

7 2000
100 280 nm

L* a* b*

4)
(1)

GC-2014

FID PEG600 15% 
Chromosorb W 60/80 mesh (2 m × 3 mm i.d.)

N2 30 
mL/min 0.2 wt% n-

0.2 mL 2.0 mL
1 μL GC

(2)
GCMS-QP2010
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29%
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UV-1800
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Transmission color meter TZ 6000
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polymeric pigment color: PPC
color hue

7 2000
100 280 nm
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4)
(1)

GC-2014

FID PEG600 15% 
Chromosorb W 60/80 mesh (2 m × 3 mm i.d.)

N2 30 
mL/min 0.2 wt% n-

0.2 mL 2.0 mL
1 μL GC

(2)
GCMS-QP2010

40 
mL 2 g 500 mg/L 
2-Octanol 1 1

10 mL 10 3000 rpm
20

Pure Wax 0.25 mm i.d. × 60 m, 0.25 
mm df 5

min min
12

He 1.0 mL/min

1 25 1.5 
μL

5)
3

Wine A B C

2 6 8 4
20

Student’s t-test

1)
3 12

pH
Table 2 Wine A B C 12

pH
3

12 5 mg/L

2)
Color hue

Fig. 1 Color hue
1

12
1

1~3 6

Color hue
2006

Fig. 2 12
3

12
6

12 1
12

PPC Fig. 
3 3

PPC 6
12

Wine B
Wine B

1 PPC 2.6
2.8 Gomez (Gomez et. al, 

2000) PPC
Marquez

Marquez et al. 2014

Table 1 List of sample wine.

Grape Variety Vintage Area Cap

Wine A

Cabernet 

Sauvignon
2011

France

Merlot Bordeaux Cork

Petit verdot

Wine B Syrah 2011
France

Cork
Rhone

Wine C Pinot noir 2013
France Screw 

capBordeaux
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