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Abstract

In recent years, “orange wine”, which is made from white wine grapes using technique used for red winemaking, has
attracted worldwide attention. In Yamanashi Prefecture, the number of wineries making orange wines from ‘Koshu’ grapes,
which is a representative white wine grape variety in Japan, is increasing. We conducted component analyses and sensory
evaluation of commercial orange wines made from ‘Koshu’ grapes in Yamanashi prefecture, and investigated the produc-
tion trends of these wines in this region. As a result, it was confirmed that there were produced as quality wines without
microbial contamination due to the use of sulfite, and there was a large variation in wine quality such as color hue, aromas
and tastes between commercial orange wines. On the other hand, it became clear that there were technical issues that need
to be studied in order to produce better quality orange wines, such as whether or not malolactic fermentation (MLF) occurs,
and the control of residual sugar and phenol content. It was also found that most winemakers recognized that orange wine
should be evaluated as a new category to distinguish it from white wine. It was considered necessary to establish a common

evaluation method for orange wine and to adjust the evaluation axis among the evaluators.
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Table1 Results of component analysis of commercial orange wines made from ‘Koshu’ grapes.

Sample Vintage Speci'ﬁc Alcohol Extract Titratable acidity” oH Residual sugarz)
name gravity (%VIv) (g/L) (g/L)
ORGO1 2016 0.993 9.9 1.8 5.4 3.43 12
ORGO02 2017 0.992 115 2.1 6.6 3.26 <0.1”
ORGO03 2017 0.992 11.9 22 5.8 3.39 <0.1Y
ORG04 2018 0.999 10.2 34 5.8 3.19 14.7
ORGO5 2018 0.993 115 2.3 5.8 3.37 <0.1”
ORG06 2017 0.992 13.0 2.5 6.9 3.09 5.1
ORG07 2017 0.991 12.4 2.0 49 3.38 <0.1Y
ORGO8 2018 0.997 12.2 3.6 6.7 3.30 14.4
ORG09 2018 0.992 12.2 2.4 6.7 3.33 <0.1¥
ORG10 2017 0.990 12.2 1.9 43 3.72 0.3
ORG11 2017 0.992 12.9 2.4 5.5 3.41 4.6
ORGI12 2018 0.992 11.9 22 5.5 3.20 5.1
ORG13 2017 0.991 12.9 23 6.3 3.34 <0.1Y
ORG14 2018 0.997 12.0 3.5 6.2 327 14.4
ORG15 2017 0.991 10.7 1.6 5.1 3.38 <0.1”
ORG16 2016 0.992 12.3 2.2 6.4 3.26 <0.1°
Average - 0.993 11.8 2.4 59 3.33 3.7
Maximum - 0.999 13.0 3.6 6.9 3.72 14.7
Minimum - 0.990 9.9 1.6 43 3.09 <0.1Y
Sample  Total phenol” Absorbance Color hue”
name (mg/L) at 430 nm at 530 nm L* a* b* C* h
ORGO1 569 0.181 0.068 95.1 0.3 152 152 888
ORGO02 541 0.102 0.036 977 02 9.2 92  89.0
ORGO03 485 0.166 0.066 95.8 1.0 132 132 857
ORG04 594 0.119 0.056 9.6 0.6 9.6 96 867
ORGO5 957 0.165 0.082 95.3 32 13.8 141 771
ORG06 370 0.084 0.028 983 0.1 8.1 8.1 90.5
ORG07 540 0.123 0.044 973 04 114 114 881
ORGO8 289 0.148 0.051 954 0.6 114 114 872
ORG09 560 0.087 0.029 982 0.1 7.8 78 908
ORG10 530 0.286 0.133 89.8  -12 166 167 940
ORG11 366 0.059 0.017 989  -0.5 5.5 55 955
ORGI12 193 0.072 0.077 956 63 3.2 70 274
ORG13 603 0.120 0.046 97.1 0.5 105 105 871
ORG14 394 0.107 0.042 967 0.0 8.7 87  90.0
ORG15 466 0.119 0.037 973 04 109 109  92.1
ORG16 545 0.128 0.075 959 3.1 101 106  73.0
Average 500 0.129 0.055 96.3 0.9 103 106 839
Maximum 957 0.286 0.133 989 63 166 167 955
Minimum 193 0.059 0.017 89.8  -1.2 3.2 55 274

DShown as tartaric acid equivalent. ISum of sucrose, glucose, and fructose. 3Determination limit: 0.1 g/L.
YShown as gallic acid equivalent. IL*a*b* and L*C*h color spaces are defined by JIS Z 8781-4:2013.
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Table 2 Contents of compounds contained in 16 commercial orange wines made from ‘Koshu’ grapes.

Citric acid Tartaric acid Malic acid Succinic acid Lactic acid  Acetic acid

(gL) (g/L) (g/L) (/L) (g/L)
Average 0.3 2.1 0.6 0.6 0.3
Maximum 0.5 2.8 1.2 1.7 0.7
Minimum <0.1? 1.7 0.3 0.1 0.1
sp" 0.1 0.3 0.3 0.5 0.2
Potassium Calcium  Magnesium Sodium Phosphorus Silicon
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Average 674 77 6 180 9
Maximum 856 112 11 316 11
Minimum 456 32 3 116 6
sp" 112 23 2 53 1
Copper Iron Manganese Zinc Free sulfite  Total sulfite
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Average 0.1 0.5 0.5 14 65
Maximum 0.4 0.8 0.8 32 162
Minimum 0.0¥ 0.3 0.2 6 18
sp" 0.1 0.2 0.2 7 33

1) SD: Standard deviation.  2) Determination limit of sugars: 0.1 g/L.

3) Determination limit of sugars: 0.02 mg/L.
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Table 3 Results of Sensory evaluation of commercial orange wines made from ‘Koshu’ grapes by 78 assessors.
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Sample Color Odor Taste Total quality Furitiness Astringency
name average score (n=78)
ORGO1 0.5 0.0 0.0 0.0 -0.3 -0.2
ORGO02 0.3 -0.3 -0.2 -0.3 -0.4 0.1
ORGO03 0.8 0.5 0.5 0.5 0.0 0.2
ORG04 0.8 0.2 0.2 0.2 0.2 -0.5
ORGO5 0.9 0.0 0.1 0.2 0.0 0.8
ORG06 0.0 0.3 0.3 0.3 0.1 -0.3
ORGO07 0.8 -0.4 -0.2 -0.2 -0.4 0.1
ORGO8 0.4 0.7 0.7 0.7 0.4 -0.4
ORG09 -0.3 -0.8 -0.5 -0.6 -0.6 -0.2
ORGI10 -1.4 -1.0 -0.9 -1.1 -0.8 -0.3
ORGl11 -1.1 0.2 -0.1 -0.2 0.0 -1.1
ORG12 -0.3 0.1 -0.1 -0.3 0.3 -0.9
ORG13 0.1 -0.4 -0.3 -0.3 -0.4 0.3
ORG14 -0.1 0.4 0.4 0.4 0.4 -0.4
ORGI15 0.2 -0.2 -0.2 -0.2 -0.2 -0.4
ORG16 0.3 -0.8 -0.6 -0.6 -0.6 0.0
Maximum 0.9 0.7 0.7 0.7 0.4 0.8
Minimum -1.4 -1.0 -0.9 -1.1 -0.8 -1.1
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Fig. 2 Correlation between average scores of sensory evaluation items, a) total quality vs odor and b) total quality vs astringency.



WERRRE T By HH 2GS NIA L P T4 ORGaHT B & OVERERFMNIC & 2 A4 R A

FHBIRIARIZFED B 2572 (r=0.091 (Fig. 2(b)).
O NS, SRIOERIHMEBRIZBE VT, R
FIRFNZFEAS T 2/ ) DS, ik L) b &E
FH SR AR B L G2 2R E 2 b
7z.

[H8A 1 OFIGMEHE H - 72 AL 3 5 (ORGOS, 03,
14) OEBIZOWTEHMEI A Y A A THRDLE,
Fre LT INTGYARREN], [Z7) =21 [7V—
T4l THEOMEPRE], THIR]L [+ If
WENW] ORI L o7, — KT, Eirs L
T THK], [E25k], [HEFETEG ], R
B EoEHLEITO N R A V16 HOFF
filiz 2 > N 2T L7 R, oA, HIK,
RFEE, RO S, SEOFRNT ¥ A2,
AHIE S X0 il & 2B R E AR % B T RENE
W, FHIZEEIINT Y IR HLEDEEZ LN
7z.

DX, A SIHRERICBWT T4 VB TERS
KEDPoTEHE, FLVIVTUA VOREMTHLE
B L OERIZOWT, MG ES X OVE AR
FEREHWT, X0 L7

WRT A O, 0.1g/LKMDLD8E LS
Moz, 1g/LEBZAZLONRTHDY, 9 b3
314 g/LETh o7z FIEICERD D 5 ZEHN % T
TH2D, WRTA DY alfli 7 RIHB LR
WD & & WllsE L7z (Table 4). FRHMEAT6 g/L i
C IR V4 oo 4~ (ORGOL, 06, 11, 12)

X, YalEBLOT POV RLG EE T R
(<01g/L) T, BHEORDPEGEEINTV. £LD
T A VEERET T N R R EEICELT A E T D
D72, INHDT A VIIERBSARFEDS, b
Do 72IRETHELAFIEL72b 0 LR S,
=0, BHEP 14 g/ LEE L P23 00T 4
(ORG04, 08, 14) X, 7 N7 HEORER LA 4T % L
E2EDTW. ZNH5DT 1 VIIRBEORED 5
WIS T RIS E MR L 72 T R AR <
ORGO4 1 a AR S LT K 4 & BRpE 12 mak
RS2 IREE, ORGO8 B L UM 1413 7 K 7 BN
EN2b LRI N, ZofEGIINE, Bk
FINCidZz L, ALy I A VHEE OB E RS
5 HWTITbNzb O LIS STz, FRIED 5T
RNz, AT =253 22 MIHKRIZHT 58
GO BERAPFE LNz L s, BEERCE
WEDEZFIZOWTHEDLH L ZEVNHL2 LR S
7z.

ERERHI O Al 129 5, Az BEd 2 B
fiti & OFBIBILR % RN L 72, BRERFGo [aii] &,
EEE (430 nm B X 08530 nm) B X UFL*a*b* (L*C*h)
FOAOEME (L, a*, b*, C, h) & ORI,
-0.058, -0.124, 0.235, 0.253, 0.244, 0.236, -0.059
PRI L CHBBRAS RO bk o7z, K4
B b CRAAEAIE 2 iR L 72 & 2 A, Fig. 311
BRI [€f] & L'ChEOROhOMHBEMO
912, ORGI2MBD T A HHEEN T WD Z &

Table 4 Sugar composition of commercial orange wines having higher 1 g/L residual sugar content.

Sample Sucrose Glucose Fructose Residual sugar'
flame (g/L) (g/L) (g/L) (g/L)
ORGO1 <0.1% <0.1? 1.2 1.2
ORG04 <0.1? 6.9 7.8 14.7
ORG06 <0.1% <0.1? 5.1 5.1
ORGO8 1.8 12.6 <0.1% 14.4
ORGI1 <0.1% <0.1? 4.6 4.6
ORGI12 2.4 1.3 1.4 5.1
ORG14 1.8 12.6 <0.1? 14.4
Maximum 24 12.6 7.8 14.7
Minimum <0.1? <0.1% <0.1? 1.2

YSum of sucrose, glucose, and fructose. ?Determination limit of sugars: 0.1 g/L.
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