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Abstract

We applied a pigment and tannin extraction and analytical method developed by Bindon et al. (2014) to Merlot and
Pinot Noir wine grapes cultivated in various regions in Japan in 2021 and 2022. The correlation coefficients calculated
from two-year accumulated data indicated that total anthocyanin concentrations in the grape extracts had strong positive

correlations with A_, and an indicator of total anthocyanin, A, (pH 1), of wines made from those grapes. Moreover, tannin

520
concentrations in the extracts determined using the methylcellulose precipitation (MCP) method showed strong positive cor-
relations with tannin concentrations in the wines made from them. The results obtained by using Muscat Bailey A showed
the same tendency. Thus, this method is applicable to red wine grapes in Japan. On the other hand, the three cultivars showed
different regression line slopes for both pigment and tannin, whereas Bindon et al. reported that Cabernet Sauvignon and
Shiraz in Australia showed the same linear regression equation. Using a taste sensor system to determine the astringency of

wine in 2021, we found that compounds other than tannin possibly influenced the astringency determination by the sensor.
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Table 1
Muscat Bailey A

AN - AGE 4 - SPEPRIL - R A RESET - EAE A

L7eTA YDA RUORT v N 7=V DIRETH
B As (pH1) EHE R IEOMBE %R L7 (Table 1),
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Correlation coefficients between analytical values of grapes and wines for two years (2021 and 2022).

Total

Tannin concn.

o N
As,, of wine 0.8032%*
Asy (pH 1) of wine 0.8821%* 0.8665%*
Tannin concn. in grape extract 0.8392%* 0.7389%* 0.7596%*
Tannin concn. in wine 0.7001%* 0.8080** 0.7824%** 0.7587%*
Ay, of wine 0.8195%* 0.8673%** 0.9617%* 0.7881%* 0.8825%*
Asqs of wine 0.8788%* 0.8131%** 0.8855%* 0.8696%* 0.8234%* 0.9144%*
Merlot
anthozsgesllins in Ay of wine Asn (pH b Tafilglgr:gzcn- 'I‘an'nin conen. Ay of wine
grape extract ‘ of wine extract 1nwine
Ay, of wine 0.8031%**
A, (pH 1) of wine 0.7296** 0.9302%*
Tannin concn. in grape extract 0.7711%* 0.6997%* 0.6458%*
Tannin concn. in wine 0.5667** 0.7000%* 0.7006%* 0.8373%*
Ay, of wine 0.6589%* 0.8048%* 0.8674%* 0.8047%* 0.9064+*
Ases of wine 0.8336%* 0.9024%* 0.8956%* 0.8460%* 0.7951%* 0.8971%*
Pinot Noir
anthoI;)zlaillins in  As, of wine Asn (p.H D Tarilglgrzgzcn. Taqnin conen. A,y of wine
grape extract of wine extract 1nwine
As,, of wine 0.7651%*
Asy (pH 1) of wine 0.7367** 0.8924%**
Tannin concn. in grape extract 0.5543%* 0.5735%* 0.2726
Tannin concn. in wine -0.0062 0.3843 0.1014 0.7033%%*
A,y of wine 0.0814 0.4998* 0.3065 0.6047* 0.9395%*
Asqs of wine 0.3150 0.6891* 0.5239* 0.4266 0.5496 0.6761%*

Tannin concn., tannin concentration determined by the MCP method.

Table for Muscat Bailey A was prepared from data reported by Hirano et al. (in printing)

*,p<0.01;% p<0.05
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Fig.1 Total anthocyanins in grape extracts plotted against As,, and As,, (pH 1) of wines made from the three cultivars in 2021 and 2022.
Total anthocyanins in grape extracts were determined as Ay,, of a mixture of 50 uL of extract and 950 uL of 1 M HCI, as described by
Bindon et al (2014). A, (pH 1) was determined 45 min. after mixing 900 uL of 0.2 M acetic acid/HCI buffer, pH 1.0, and 20 uL of 10%
acetaldehyde with 100 uL of wine, and expressed as 10 mm path length. This value is an indicator of total anthocyanin concentration. Data
of Muscat Bailey A, except for the regression analysis for each year, were reported by Hirano et al. (in printing).
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Fig.2 Tannin concentrations in grape extracts and wines of the three cultivars in 2021 and 2022.
Tannin concentration was determined by the MCP method and expressed as epicatechin (mg/L). Data of Muscat Bailey A, except for the
regression analysis for each year, were reported by Hirano et al. (in printing).

— 104 —



WA T By e 728 @ Bindon 5 DEFE K N > = > O - 4ok o4 ik

2021

- Muscat Bailey A Merlot - Pinot Noir
S 6 £ =
c c 8 s T
= o S o S, | y=000163x+330 B
“ 5 - : = e b
s} o & 5 2 e T e S r=0.907
= . O . — 6 | p=0.0019 o
> 4 ° T 4 o ° 5 .
o > o le o 5
> | & T e
S 3 . y = 0.00376x + 2.78 _| 2, : y = 0.00408x + 1.82 2 .
1%} o * ]
% r=0.789, p=0.0067 & r=0.855, p=10.0016 2

2 L L © | | | L3
2 n 0 %]

0 200 400 600 800 0 200 400 600 800 1000 1200 0 1000 2000 3000
Tannin concn. in wine Tannin concn. in wine Tannin concn. in wine
2022 ) : )
Muscat Bailey A Merlot Pinot Noir
£ = c
= 5.0 . . . < 7 . . . £ - -
& 45 | VT 0.00490x + 1.61 . & 6 | ¥=000380x+181 . < y = 0.00131x + 3.41 .
5 40 r=0.907 3 5 5 | r=0703 oo .7 I 6 r=0845 o & T
= "7 | p=0.0007 - [ p=00233 | o o ° p=0.0083
T 35 T 4 . = 5 .
g g - 5 ¢
> 30 o > ? . > 4 °
Q 25 : 3 2 ® )
c c <
3 20 S 1 o 3
0 200 400 600 800 0 200 400 600 800 1000 1200 ” 0 500 1000 1500 2000 2500

Tannin concn. in wine Tannin concn. in wine Tannin concn. in wine
Fig.3 Tannin concentrations and sensory evaluation of tannins in wines of the three cultivars in 2021 and 2022.

Sensory evaluation was carried out using a scale of 0-10. Data of Muscat Bailey A were reported by Hirano et al. (in printing).
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Fig.4 Tannin concentrations in grape extracts and sensory evaluation of tannins in wines of the three cultivars in 2021 and 2022.
Data of Muscat Bailey A were reported by Hirano et al. (in printing).
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3. 7 N Mo

Bindon et al. (2014) Tl%, "I~V A V=71 =
I LY RH, WO 7 R
CREEETIA Oy U VIBEER T VN YT =
YUREEDNE U RREARIIRE D Z DG SN TS
A5, SRIOKE T, BUFEMROBE X 250EIC L -
TRELELR -7 (Fig. 1, Fig.2).
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VINVaAY ReELRTA COEIZpH DR E X
DI ZIFHZ L a5 LTEY, MBA DAy,
(pH1) 28 ‘2’ & PN XhEw (Fig. 1) @
I DHEEEZZ HN5.
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o OFMEV. Uk, MBA 0¥ Y= i35
FErRIZA 9 5 £ v ) Okudaetal. (2014) DO &
FELZWREREEZEZ BND. £72, Koyama et al.
(2017) 1Z, MBA OHEE7ary s T7oY Ui
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F O R = 0.96 L ) 2 R{Kw), 74 v 0%
kB BE 2T il & Harbertson 5 @ 513 R* = 0.90
MCP %13 R’ = 0.83 L [l & & & BAF 2 IEOM B % 7R
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Fig. 5

Tannin concentrations in wines and astringency values determined by a taste sensor of wine samples of 2021. The astringency value

is expressed relative to the value for commercial red wine, which was set to zero. Merlot wine samples were diluted 1:1 with water for
astringency measurement. Tannin concentrations in Muscat Bailey A wines were reported by Hirano et al. (in printing).

Table 2  Correlation coefficients between astringency value determined by a taste sensor and analytical and sensory

evaluation values in 2021.

. Total .
Tannin anthocvanins Tannin Auy (PH 1) Sensory
concn. in socyantns conen. Ay, of wine s20 (P Ay of wine A, of wine  evaluation of
in grape L of wine .
grape extract in wine tannin
extract
Muscat Bailey A 0.7268* 0.6848* 0.7372%* 0.6725% 0.6976* 0.7818%* 0.7700%* 0.7105*
Merlot 0.6674* 0.7253* 0.7431* 0.8464%* 0.9062%* 0.8990%* 0.8373%* 0.7656%**
Pinot Noir 0.3291 0.7318* 0.3120 0.6638 0.7350* 0.5916 0.8515%* 0.4708
Tannin concn., tannin concentration determined by the MCP method.
** p<0.01; % p<0.05
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