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Estimation of Grape Varieties for Japanese Red Wines
using Discriminant Analysis with Spectrophotometric Parameters
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Discriminant analysis of Cabernet Sauvignon (Vitis vinifera), Muscat Bailey A (hybrid: BaileyxMuscat Hamburg), and

Merlot (V. vinifera) red wines produce in Japan were carried out using some spectrophotometric and other parameters. With

twelve variables (Azsg, Azzo, Ass0, Ao, Aszo and Agyg values, wine color in acid, polymeric pigment color, color hue and color

intensity) or with 5 selected variables (Axgo, Az, Agno, Aso and Agyg values), these variety could discriminate at a sensitivity

rate of 86.7% or 76.7%, respectively.

The discriminant functions obtained from 3 major red wine varieties were applied to

the other minor varieties. The plotted discriminant functions showed that varieties belong to V. vinifera were in the second or

third quadrants, and other varieties were in the first and forth quadrants.

Key words: Discriminant analysis, red wine, variety, spectrophotemetric

#

U A > ORBEIZ3aEE, B E 7 IO 7
ROURHWSIL, BEEICHWT RO RN AR ML
DT YVFRE =T 570089 D, BRERAIZ L
DHOBEMECE D, LnL, mEEREST ST
DITIE, D720 B L 72/ S U L DA EET
BV | BRERALISAOE TR 2R AR A D
PIRNEEN TN D, EERT A DG, Ky
DIA PN, AYLx - Y —E =3 (CS) (Mitis
vinifera), AL — (MER) (V. vinifera), ~ A7 > | *
~U—A (MBA) (Bailey X Muscat Humburg) 72 £'®
pefEZ N TIE B TI Y | — o sk Tldftho b
MO BTN D, VA DI THLT R
U DA B HIH Ul dbFEaRs A ML L C

2008 /-3 H 28 Ha

WAHT2D, SO RIE T IR T 5 2 & A
k5 (5,100, LavL, BE&ESNIZU A TlE, &
5 FOMMDIRFCE T MO % FHV - S
BNEDBRBVETH 5,

Aleixandre & (1) (IH A7 a~ s 75 7 4 — (GC)
CRIE LI bW 2 DT fEEHRITIC L 0
SEAE DA %47 > 7=, Forina & (4) 17 =/ —/Uk
BT I JBRERWTE O LA 2 T U A
v DELERIEA1T > TV 5, Rossouw * Marais (9)
IZXA A — R7 LA gz b bW o @ik 7
n~ h/27 ¢— (HPLC) IZEVRELIZT =/
— U bEWE S B TCEERR A1 T > 72, Pueyo H

(7) V&5 237 % T SRR 2 A T B,
ZOM, W OO IFIEIZ KV SRS, Y
EOHRIDBHA BN TS (2, 3, 6), ZILHOH
HTIE, VA NCE EN DOy DIRPESE A

-18 -



J. ASEV Jpn., Vol. 19, No. 1 (2008)

FHUEES 2 Z LTk D END ORI ETIT> TV D,
U A VIREEHRFEOSHTIL, U A L EGEICBT DA E
EHNCEETH LT TR SERHEOfT 72 &
IZHAHTHD, HPLC X° GC % W70 T,
Lel il 2 s O & T EA AL TH D,
F T, KFEBRTIIUA v DOEEHDT- DI —f%
WL TV DR (pH A —% — /st
28 IS XBEGTC kY, EREY A DR
R O S TR A DB & 7l A T,

HHEERFE

HEoq

EEREN Y RU 720 TELNETIRORT A 147
RafWe, Zoob, B—7 Ry afEnbigs S
7eUA Y (B—fET A ) OEZE CS (18 &) .
MER (36 #i). MBA (16 £) TH V., homFE 45
Hdotz, £l2. TNHD T A L OREEEIT 1997 4EPE
1 A%, 1999 4FPE 4 51, 2000 4FPE 5 54, 2001 4RPE 8 A1,
2002 FEPE 18 L, 2003 4FPE 42 5, 2004 4-PE 36 Al &
ORI 1 JTH o7z, T TOHHTIE 2005 4F 10 A~
2006 4 1 H ORICAT - 72,

— RO HT
e, EERREERS KON pH I ER TR E AR
W THMT LTz, =& ) — VR 5 7 v a—v
s (857 va—nLopfrgs AL—2 BT Va3 A1
N ZHWCHE Le, =FRIEE T La—/LE
FE A W= RIEE TR LTz,

FNRART FILAHT (Ao Asg®B K UAfE) (11)

I MHCI5SmLIZV A > 100 uL ZFI L., 1 K,
e 10 mm OFAHEE LA FNT, KERRE LT
280, 320 33 L TN360 nm 1331 B IEEE AE LTz,

AIRRRARY RMILDHT (Ao. AspodS & UAgfE) (11)
Y 2mm DOH T AL TUA D 420, 520 1L
620 nm OWSEEZRE LT=,

pH0. 25 T4 > HA5— Wine Color inAcid WCA)) (11)

T4 > 1mLIZ1.ONHCI 19 mL Z /12 72 (pH 0.25) .

YR 10 mm DA EE L AA{# - T 520 nm OWOEE %
HIE L=,

YLE il - PEEHSE - AAHEN - AR

BEEESHEHS— Polymericpigment color (PPC)) (11)

ARDKICEFEATS Y U L fafENz, 2 ORIK
Ly ) =% 9%t 1 OFIGTIRA L, —BRENITHK
ERIEE L, 10%=% ) —)VEFEAEET U 7 LIAIRE
VERE UT=e RUA > 1 mL 2 10% =% ) — VEFE AR
1V 7 20 mL & 1% TAR L7214, 520 nm ORI
ZWIEE 10 mm OfAHEE L ZHWNTHIELZ, 20
2U{EFTIRT A > 6.5 mL 1T, 20% A X Eilife V7
LR 0.1 mL 2N, —4531%12 520 nm DS 2
E LT, ZOEIZ 21 20T, ZhaaBEERKD
— (PPC) & L7z,

7 b7 UE (11)

74 > 1mL (2 0.1 M HCI % 44 mL % #$/lf%. 1 M HCI
ZHEALCpH 1.0 IZHHFI L, SOmL IZER LIz, £D
#% 3 BFEGE L, R 10 mm OAFEE/LC 520 nm
DOWHE 2 RIE LT,

BRI A—=F 8, 11)

TRIA %045 ym DA LT T 2T 4 NZ—THilk
L. EHIZZD pH ZHIE LT,

ZDOIRT A > S mLIZ 40 mLOZEREIK &N %, % DpH
Z 02 M7 =T N U LBDWNE 0.1 MY UEE
FWT, DT A > OpH & R CAEIZFREE L, 7REEKT
50 mLIZER % R 10 mmOA T /L% - T 520
nmé& 420 nmDOWSEEEZHIE L, Ago/ Aspe®P L (Color
hue) & ZOOWSEEEDR (Apy+Asxp) (Color intensity)
ZEH LT,

5 U

WML ITHET Y 7 b T2 2/uktEE 20000 2
VRV 1771155 ¢ el e i i =51 eSS AN 4% g Wt 11711752
B O CEER L7 J i Uiz, E70, &4
FEDOELA~D~/NT ) B ADNYSFHERED D S OHEE
AT o7, e, HIRWRENZ, £ OZEHM IR (Z
DL TILAFEDRR 2T 2 72D DAY 12 EDIRED
HFHETODEREH LB TH Y | R
BWREUL, HBRBO T ORE A FEE L L TR L
BTHD, AEan ORIV 1 B LU 2~
kL (Function 1 38 X TN2) O¥BIREHIL, FEBRCTHES
AT B HIBRRE A BN T 72 b OO GFHTESTR Z 2
T2 EICL VRO,

-19-



J.ASEV Jpn., Vol. 19, No. 1 (2008)

SIICIEFRITHEC X DB EOHEE

Table 1  Average values of the variables studied in Cabernet Sauvignon, Muscat Bailey A, and Merlot red wines
produced in Japan
Variable Cabernet Sauvign(;n Muscat Bailey A1 Merlot 1
Average SD Average SD Average SD
Extract (%) 3.11 0.40 3.04 0.42 2.73 0.33
T.A? (g/100mL) 0.58 0.05 0.67 0.31 0.57 0.11
Asgo 414 7.32 37.8 7.77 455 7.45
Az 17.1 347 26.0 4.84 18.5 3.20
Asgo 6.90 1.60 727 2.60 7.73 1.81
Aso 0.59 0.13 0.38 0.10 0.56 0.16
Asy 3.23 0.76 241 1.11 3.58 1.19
Ago 0.16 0.05 0.11 0.04 0.17 0.07
WCA® 9.89 426 13.92 7.65 9.94 3.90
ppC* 2.63 0.63 1.48 0.39 2.82 0.89
Hue 0.95 0.14 0.94 0.20 0.86 0.12
Intensity 5.88 1.78 4.03 0.98 6.34 1.79

ISD, standard deviation

’T.A., titratable acidity as tartaric acid equivalent.
3WCA, wine color in acid

*PPC, polymeric pigment color.
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Table2  Discriminant coefficients and standardized coefficients obtained by multiple descriminant analysis

with 12 limit variables.

Function 1 Function 2
Variable Descriminant Standardized Descriminant Standardized
Coefficient Coefficient Coefficient Coefficient

Extract (%) -0.0125 -0.0047 2.0994 0.7922
T. A. (g/100 mL) 0.0539 0.0085 -0.1421 -0.0225
Asgo -0.1286 -0.9846 0.1083 -0.8291
Az 0.5302 1.9590 -0.1202 -0.4443
Asgo 0.1161 0.2274 -0.1986 -0.3890
Aso -5.4001 -0.7894 3.8383 0.5611
Asyo -0.0906 -0.0988 0.4191 0.4570
Ago 11.4694 0.6795 4.7994 0.2843
WCA -0.0155 -0.0768 0.1278 0.6832
PPC -0.0608 -0.0472 0..0861 0.0668
Hue 0.6878 -0.1008 4.8799 0.7150
Intensity -0.3839 -0.6619 -0.4072 -0.7021
Constant -0.9585 — -5.3340 —
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Fig. 1

Discrimination of Cabernet Sauvignon, Muscat Bailey A and Merlot wines by multiple discriminant

analysis with 12 limit variables. [, Cabernet Sauvignon (CS); /\, Muscat Bailey A (MBA); O, Merlot
(MER). Closed figure of each symbol showed centroids of variety.
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Table 3 Discriminants coefficients and standardized coefficients obtained by multiple descriminant analysis

with 5 limit variables.

Function 1 Function 2
Variable Descriminant Standardized Descriminant Standardized
Coefficient Coefficient Coefficient Coefficient
Asgo -0.1519 -1.1633 -0.1555 -1.1905
Az 0.5105 1.8862 -0.0292 0.1079
Ao -6.0596 -0.1994 5.4683 0.7994
As -0.1828 -0.8858 -1.0095 -1.1009
Ag 54012 0.3200 20.7435 1.2292
Constant -0.2914 — 3.2655 —
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Fiig. 2 Discrimination of Cabernet Sauvignon, Muscat Bailey A and Merlot wines by multiple discriminant

analysis with 5 limit variables. [, Cabernet Sauvignon (CS); A\, Muscat Bailey A (MBA); O, Merlot

(MER). Closed figure of each symbol showed centroids of variety.
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Fig.3 Discrimination of wines produced in Japan by multiple discriminant analysis with 12 (left) and 5 (right) limit variables.
(®) Black Queen, () Cabernet franc, ([1) Cabernet Sauvignon, (X ) Kai noir, (/\) Muscat Bailey A, (O) Merlot, (+)

Wild grape, (*) Yama Sauvignon, (-) Zweigelt rebe.
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