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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 (6.7-31.2°C)
or at 4, 14, or 35°C for 12 months. The changes became more remarkable as the storage temperature increased, and
changes in wine stored at 4°C were the least evident on the basis of color analysis. In the sensory evaluation, wine
stored at 14°C had a complex aroma and a rounded flavor compared with wine stored at 4°C, 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 35°C was particularly remarkable
for red wine. Only furfural was notably increased among the volatile components during the storage period.
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SHMRLZLEHLALLTWDIAB NS, UA
SNTBITLBO BINIE, BEKELTOYA D
AR Ty T 7 F—2 B2 5L, VA
WM RARZINZ 5 2 L TH D, AR,

BIEZROMRERL L ETSISIZ L » TiThh . —
FRIZT A > OB IRE L 10~15°CHN R & Vi
TEY, BT EREIMEFERISE 5 SR L,

EOK T AL, £, RENMETETHLEE
EBOEE Z V2 <, BRRSEE RV, Len
S TEN 7RI Y R &M T2 T 2 IRE D
KOITHL. RERELTA L ORKROZNET
DHFFEN G, R DIRE T TH 1 ERRE LY
A N, B LT BBl s n 20, 2k
DRESITENBLILD LWV FERDNRE SN T
W% (Hernanzetal. 2009). F7-, REIREITARE
DIBALREAITEEL, Somers HIZL D ERT A
v DEFHEOEAIT B % 5 2 D FE QBRI
THD I ENGrh> T 5 (Somers and Evans 1986,
Somers and Pocock 1990).
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AR 3 FFEOTRORT A 25l L
FNEN WineA, B, C& L7z (Tablel). VA
DOF v v 71X WineA, Blia/L7, WineC Il A
Va—Fy v 7 Tholz.

T A X 4°COWEIE, 14°C, WIE 70% CEHL S
NERESHEOUA T —, 35°CICRELT-A
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RE LTz, ZEREEO R WAED, AR
A EIREE L 31.2°C, HemimElE 93%, il
JEIL 6.7°C, FANIEEEIL 29%72 > 7. T A U i3kn
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B L Ok & 2 3 NIPPON DENSHOKU
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025 TOUA T —, REGHEKD T —
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&, 3T A—4 (colorhue) XV 1 &l (%
D7) BEE 2000) (- THIE Lz, M7 = /) —
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BUARCEZREL, BETFEBHREICL Y EN
L7=. $£72, 6aEFZHWT LY, a* b*%JIEL
7.
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SUBHEAERIRFE 180°C, A — 7 LEJE 95°C, Mithigs
BEEIL 185°CTYT o7, F v U T HAIZIEI N, % 30
mL/min THW 7z, PEIERERIK 0.2 wt% n-7 I /b
T a—n02mL £ U A2 20mL ZRAL, BA
D 1l % GC IZEA LHNE L.
Q) A R AT

s b R Ry D AT R HE GCMS-QP2010



J.ASEV Jpn., Vol. 29, No. 1, 5-12 (2018)

Table 1 List of sample wine.

Grape Variety Vintage Area Cap
Cabernet
France
Sauvignon
Wine A 2011
Merlot Bordeaux Cork
Petit verdot
France
Wine B Syrah 2011 Cork
Rhone
France Screw
Wine C Pinot noir 2013

Bordeaux cap

(RS EEBUERT) 2L ViTo72. T4 v 40
mL ([ZHEBE T > B = A 2 g, WHEBIEHEATZ 500 mg/L
2-Octanol, X% —YxF Lz—7)L (1:1) i&
AR 10 mL 2Nz, 10 3[R E 5 L7z, 3000 rpm
T 20 sl LB L, ARELE 2 odralet s L
7=. H 7 20X Pure Wax  (0.25 mm i.d. X 60 m, 0.25
mmdf) ZH\, 77 AR 50°CT 5 o RREF L
721%, 4°C/min T 130°CE CTHIE L, & 51T 5°C/min
T220°CECHE LT 12 oMRFELEZ. S U7
H A% He % 1.0 mL/min TH W, KL ZRIEE 250°C,
A FUPRIREE 200°C, A X —7 = — A{RFE 260°C
THIE L. A7V w M 1:25 T, HA&EIZLS
uL THIE L7z,

5) UA OB

BRERMIIZ Y AV = 3 A0MTo7z. UA O
BT L2 WineA, B, COIEIZ T2, VA T T
NTH) 15°CIZZE A %, RESMZ TN THRR LT
Sfc. AMBL2 AL FB/D 64, BRSAL, RE 45805
720 AU AUTREIE L7z, Feds, A X — REEL KGR
fERED T A > D He 213 A E AR E (Student’s t-test)
wiTo 7.

ERBLIOER
1) —fHr
FEBRICH =R A 3 FEORERT & ARE 12 7
At O—oHr o difiEE, pH, FEREORKREE
Table 2 IZ/RL7-. Wine A, B, C & HiZBWT 12

TR A Y ORESRIE LI, anEHEA

r A OREWIRIIC— R arotkE, 7ra—L, =
XA, #EE, pH OO KRE 22 0ITERD HALR D
Sfc. MAFRIREIL 3 FEE b, A2
R BH, 35°CEREIZR W TRICED 338D Hi 7.
KUA Y, 12 7 HRRIORERITIE, K5 mg/L
LLUFIZE TR LT

2) PREIRE & aE L

PRI DEW DB DFEIE & 72 % Color hue
DIEIZ JIFE T 2% Fig. 1 (Z2~rL7=. Color hue ®
EIE 35°COBREIZB O TIRE 1| » HEO LA
DEOLNTZ. 12 » AR TIHORERE Y 1 L
e, B D NRENHER SN, FUA & BED 1
U EIZETER L. HEEFIZBOTHEREH
MORE & & HITMENEIM L. FRCE O m IR
IZBHT=5 1~3 » A B TIFEM (6 » A HLIK) &L
L, e RE o7z, FBRIRESEVIEE, &%
FFAYLZ Color hue DEASHEINT 5 W) ZHVETD
WFFEAE R U e 2006) & AHE R oT2. F iz,
Ty hT = BEOEE Fig. 2 IR LT, 12 7
A 35°CITfRE L7z 3 FED T A T X TTH L
IR IN IR BILTE. 35°CIRE D T A X BERICE
WTHBEENRLS o TWAH Z LR SN,
4°C, 14°CIREDT A NZHOWTIE 12 » ABDZE
BIFR N7z, WThoU A8 6 »HE
N5 12 5y A BHOEER DIz ok, RERN I
T EEICGEL U SND D, 12 » AU E
DIREIZ X DBFEENLETH H.

BETRE DEMTEBIT D PPC DAL OHER % Fig.
3R LT, BREBRES 3 » HB E TIXTRToO
JA > CTPPCEN ER Lz, 2% 6 PWHEET
(Z— AT 5 E72IHF T 52512 » A B E Tl
Wine B @ 35°CAE LIAMIF O EFICHE L, 35°CHR
BOUA NI EVMEZR L. Wine B TIET
NTOREIRETK 1 %12 PPC R L Z 2.6
D6 2.8 OHFEFAICILR L7z,
2000) DAFZETIE L 0 B VRS TEVW PPCAEIZZR D,
AWFFETH RO ENE S -,
(Marquez etal. 2014) | Z#72 5 7 Ry Ml OEND
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1.30 Wine A (Cabernet Sauvignon)

Color hue
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0 70 T T T T T T
1.30 {Wine B (Syrah)

Color hue

0.90

0.7{} T T T T T T
1.30 4 Wine C (Pinot noir) . L

Color hue

070 T T T T T T

02 4 6 8 10 12

Storage period (months)
@ 400 =fr=14°C =0=35°C =—l—room
Fig. 1 Effect of storage conditions on color hue in

red wines.

A ATBNT—RRICRE WM OB IV, PPC 23
M EF LIz EHMELTRY, RFETH Y
A T UM 2013 LR B AV Wine C CIREHT
D 1.03 75 35°CHE L 1.60, =IRIRE X 1.26 1257
RN EH LREBROBEmA R 7.

3) PREIRE & FRRS AL

7 —E ROFY, EIF R TH 5 Furfural 1% 35°C
REICB W TRESIMORKE & & 123 LV
D3RR S 4v7 (Fig. 4) . /Nl & OFFSE VNl & 2014)
7>, Furfural [ZERE IR DS 40°CLL BIZH W TR E
DI T B2 ENmhoTEY, 35°CTH
FIEEDFE R L 7p o 72, Z B OFEEH S Furfural 28
RUA L DOERBILOHWEEL L THAHTH S
LEZLNT-.

Wele— 27 VT Y/ « ) U — LFRD BRI

Wine - . .
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Anthocyanin (g/L)
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Anthocyanin (g/L)

0.25 - Wine C (Pinot noir)

0.20
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OIIIIII
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Storage period (months)

Anthocyanin (g/L)

© @ 4°C =fy=14°C =0=35°C —f=room

Fig. 2 Effect of storage conditions on anthocyanin
concentration in red wines.
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3.00
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-9
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2.00 1
1 .00 T T T T T T
Wine C (Pinot noir)
3.00 1
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2.00 A
_____ o
B ien Sulil
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Fig. 3 Effect of storage conditions on polymeric

pigment color in red wines.
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TholzZ ENEZLN5.

AL TITHN =T A O SFRITT X TR
1 HRRXICHOE 1 KOUAL &G LEZ.

EHSBY - CEREY - BFASN - BIFL - PHES -

i - IR

ko

(mg/L) Wine A (Cabernet Sauvinignon)
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I
4°C 14°C 359 room
Storage period (months)
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L ] L ]
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* Value is possibility of the abnormal value.
Fig. 4 Effect of storage conditions on furfural

concentration in red wines.

D=, REREICBIT D MMEIC LD O]
LKL DEETHONWTIE, ML ICEEZOY
A EDTDUENDDHTEA D . 5%, 1HELL
FOEMRE T DR 2L & ke I A
THZET, BHADO LS @RS RE T C
DREN =B THRU A ORFEE 225 A
DN D Z ERBREENS.

3 )

v/ e U=V, VT—fH, HULR eV —
Vg =3 CREEROTRRY A 3 FHE 4°C,
14°C, =i, 35°CICHRE L, ], FXE, &%
IZOWTRRIFIIC AT L7 AE R, @i B ieaT il
WCBWTHEIL7ZZB(ER A BTz, 4°C, 14°COIK



J. ASEV Jpn., Vol. 29, No. 1, 5-12 (2018)

(mg/L) Wine A (Cabernet Sauvignon)

1.20 4
1.00 { ®o-propyl acetate

0.50 4 @Isoamyl acetate

0.60 4

0.40 4
0

O 13612, 013612 013612 013612

45C 14°C 35°C room
Storage perfod (months)

(mg/L) Wine B (Syrah)

1.20
1.00 Bu-propyl acetate
Blsoamy] acetate

0.80
0.60
0.40
0.20

0

WO 13 612, 01 3612, 01 3612 013612
4°C °C 35C room
Storage period (months)

(mg/L) Wine C (Pinot noir)

120 Eo-propyl acetate
1.00 Blsoamyl acetate
0.80
0.60
0.40
0.20

Q1 3éen2, 013612, 013612, 013612

4°C 14°C 35%C room
Storage perfod (months)

Fig. 5 Effect of storage conditions on acetate ester

concentration in red wines.
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Fig. 6 Effect of storage conditions on sensory evaluation of red wines.



