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Table 1. Titratable acidity, pH, potassium and sodium contents, and red pigment parameters of wines produced from grapes grown in

Thailand and Japan.

Grape variety Grape Year pH Titratable Potassium Sodium Extent’of  Wine® Wine*  Polymeric® %PPC’  a%®
growing  produced acidty (mg/mL) (mg/mL) exchange color (WC) colorin  pigment
site (g/mL) acid (WC) color (PPC)
White
Koshu Kofu' 1989 312 070 366 0.12
Chardonnay Kofu 1989 3.44 0.66 559 0.17
Riesling Kofu 1989 3.39 0.59 660 0.21
Semillon Kofu 1989 3.20 0.68 304 0.11
Loose Perlette BKK? 1988 3.42 053 429 0.19
Chenin blanc BKK 1988 3.33 0.83 710 0.22
Trebbiano BKK 1986 3.85 0.57 1150 0.34
Tulinah BKK 1988 3.59 0.58 710 0.30
White Malaga BKK 1989 3.71 0.49 924 0.34
White Malaga BKK 1990 3.63 0.58 782 0.28
White Malaga BKK 1990 3.68 0.50 950 0.36
Red
Cabernet franc Kofu 1988 3.36 0.73 1015 0.25 1.06 1.41 0.89 84 75
Cabernet Sauvignon  Kofu 1988 3.39 0.79 - — 2.06 2.36 1.50 73 87
Cabernet Sauvignon Kofu 1989 3.72 0.53 750 0.26 1.57 7.73 1.12 71 20
Cabernet Sauvignon  Kofu 1989 3.72 0.51 — — 228 3.64 1.86 82 63
Cabernet Sauvignon  Kofu 1990 3.75 053 - — 232 5.58 2.02 87 42
Cabernet Sauvignon  Kofu 1991 3.76 0.48 — — 4.88 11.36 3.87 79 43
Cabermet Sauvignon Kofu 1992 3.76 0.71 1620 0.37 4.52 15.59 2.12 47 29
Cabernet Sauvignon  Kofu 1992 3.55 0.69 1280 0.31 3.37 14.18 1.32 39 24
Cabemet Sauvignon  Kofu 1992 3.72 0.69 1430 0.33 4.70 13.51 2.56 55 35
Cabermet Sauvignon  Kofu 1992 3.42 0.76 - — 2,70 9.16 2.02 75 30
Cabernet Sauvignon  Kofu 1993 3.48 0.81 — — 384 11.64 2.68 70 33
Cabernet Sauvignon  Kolu 1993 3.86 0.85 1330 0.32 2.40 18.30 0.70 29 13
Cabernet Sauvignon  Kofu 1993 3.64 0.90 1200 0.26 3.39 2243 0.96 28 15
Cabernet Sauvignon  Kofu 1993 3.84 0.92 1460 0.39 2.08 17.27 0.69 33 13
Meriot Kofu 1986 327 067 520 0.16 2.64 3.19 2.23 85 83
Merlot Kofu 1992 3.59 0.62 1310 0.34 3.73 8.78 2.39 64 43
Meriot Kofu 1992 339 067 920 0.25 9.06 17.80 6.34 70 51
Merlot Kofu 1992 3.56 0.64 990 0.30 6.15 14.42 3.79 62 43
Merlot Kofu 1993 379 078 1110 0.27 2.59 15.58 0.90 35 17
Merlot Kofu 1993 3.63 0.73 850 0.25 3.75 21.34 1.06 28 18
Merlot Kofu 1993 3.83 0.72 1080 0.30 2.56 16.06 0.93 36 16
Muscat Bailey A Kofu 1989 3.35 0.7¢9 832 0.20 2.54 7.14 2.06 81 36
Muscat Bailey A Kofu 1990 3.39 0.63 - - 1.12 3.96 0.76 68 28
Muscat Bailey A Kofu 1991 3.83 0.52 - - 2.62 11.60 1.82 70 23
Muscat Bailer A Kofu 1992 3.52 0.72 — - 1.86 16.94 0.92 50 11
Beauty Seedless BKK 1989 3.91 0.43 830 140 0.35 2.94 9.93 0.94 32 30
Black Queen BKK 1990 3.65 0.57 495 0.20 4.59 6.60 3.23 70 70
Black Queen BKK 1990 3.97 0.54 1293 144 0.38 1.03 5.98 0.22 22 17
Cardinal BKK 1987 3.44 0.58 617 256 0.28 0.55 2.75 041 75 20
Cardinal BKK 1990 3.63 0.52 530 142 0.24 1.38 210 0.82 60 66
Cardinal BKK 1990 3.72 0.54 995 205 0.35 0.24 1.37 0.04 18 18
Exotic BKK 1990 3.55 0.58 765 0.26 0.57 3.39 0.12 21 17
Kyoho BKK 1988 3.42 0.61 463 0.18 0.73 4.70 0.49 67 16
Kyoho BKK 1988 KK 0.60 505 134 o1 0.82 3.81 0.47 57 22
uscat Hamburg BKK 1986 3.64 0.63 891 210 0.30 1.83 19.50 1.68 g2 9
Muscat Hamburg BKK 1990 3.77 0.61 1020 349 0.36 0.79 321 0.39 50 25
Muscat Hamburg BKK 1990 3.55 0.59 955 032 0.62 3.26 0.12 19 19
PP BKK 1987 3.52 0.98 931 0.24 9.77 28.15 5.52 57 35
PP . BKK 1988 3.54 0.97 1021 0.29 9.80 22.10 5.85 60 44
P!not noir BKK 1989 3.77 0.57 746 0.31 2.61 13.20 1.21 46 20
Pinot meunier BKK 1989 3.74 0.59 880 0.36 1.49 10.8 0.79 53 14
Troia BKK 1988 3.45 0.77 830 0.28 5.34 9.60 0.65 12 56

' Grapes were harvested at vineyards in the Kofu basin, Yamanashi prefecture and wines were made at the winery of Yamanashi University, Japan.
2 Grapes were harvested at a vineyard in the suburbs of Bangkok and wines were made at the wineries of Kasetsart University, Thailand and Yamanashi

University, Japan.

% The extent of exchange was calculated according to the following equation proposed by Bouiton (4):
Extent of exchange = [(K*) + (Na*)] / [(H*) + (K*) + {Na")] (expressed in molar quantities). [H"] titratable protons.
* The wine color (A) at each wine pH was measured as described previously (14).

% The wine color (Asx) at pH 0.25 was measured as described previously (14).

® The wine color (A s0) at each wine pH was measured in the presence of 0.3% sodium metabisulfite according to the method of Somers and Evans (12).
" The proportion of PPC [polymeric pigment color (A ) at each wine pH] of WC [wine color (A ) at each wine pHJ (9).
® The proportion of WC [wine color (A s0) at each wine pH] of WCA [wine color (A .,.) at pH 0.25},
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Table 2. Averages of titratable acidity, pH, potassium and sodium contents, and red pigment parameters of wines produced from grapes grown in

Thailand and Japan.

pH Titratable acidity Potasium Sodium Extentof Winecolor Winecolor Polymeric pigment %PPC a%
(g /100 mL) (mg/L) (mg/L) exchange (WC) in acld (WCA)  color (PPC)
Japanese wine 3.56 0.69 978 108 3.19 11.64 1.90 60.0 355
(0.21) (0.11) (374) (67) (0.078) (1.72) (6.10) (1.28) (20.2) (21.8)
Thai wine 3.62 0.62 809 197 2.65 8.85 135 47.7 291
017y (0.14) (224) (83) (0.060) (3.04) (7.80) {1.80) (23.3) (18.7)

Standard deviations of are given in parentheses.
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Fig. 1. Relationship between the total acidity
(sum of Na*,K* and titratable protons) of
44 Japanese and Thai white and red wines
and their pHs.
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Fig. 2. Relationship between the a% [wine color
at wine pH (WC) as a percentage of that
at pH 0.25 (WCA)] of 42 Japanese and
Thai red wines and their pHs.
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ig. 3. Relationship between the %PPC [the

degree of polymeric pigment color (PPC)
of wine at wine pH (WC)] of 42 Japanese
and Thai red wines and their pHs.
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Relationships between pH and Chemical Components,
and Red Pignent Parameters in Wines Made
from Grapes Grown in Japan and Thailand

The relationships between pH and chemical components relating to the pH and the red
pigment parameters of wines made from grapes grown in warm and tropical climates (Japan
and Thailand) respectively were investigated. Four white and 25 red wines made from 4
white- and 4 red-skinned grapes grown in Japan, and 7 white and 17 red wines made from 5
white- and 10 red-skinned grapes grown in Thailand (53 wines in total) were analyzed for pH,
titratable acidity, potassium and sodium contents, and pigment parameters such as the wine
color at wine pH and pH 0.25, polymeric pigment, etc. The average pHs (titratable acidities)
of the Japanese and Thai wines were, respectively, 3.56 (0.69g/100mL) and 3.62 (0.62g/100
mL). These average pH values were higher than those reported for Californian and European
wines, while the titratable acidities were lower. The average potassium and sodium contents
were, respectively, 809 and 197mg/L for Thai wines, and 978 and 108mg/L for Japanese wines.
The average sodium content of the Thai wines was 1.8 times higher than that of the Japanese
wines and 2.81 times more than the reported values for Californian and European wines. The
pHs of the wines made in the two countries correlated with the potassium contents and with
the sum of potassium and sodium contents, and more significantly (r=0.833, p<0.001) with the
extent of exchange (the ratio of the sum of Na* and K~ to the sum of Na*, K* and titratable
protons), which was between 0.11 and 0.39. The values for average wine color both at wine pH
and at pH 0.25 of the Japanese red wines were higher than those for the Thai red wines —
between 3.19 and 11.64 for the Japanese wines, and between 2.65 and 8.85 for the Thai wines.
For all the wines (Japanese and Thai), the polymeric pigment proportion of the wine color (%
polymeric pigments) was between 12 and 92%, and the degree of pigment coloration varied
from 9 to 87%. The pHs of the wines correlated with their % PPC (r=0.430, p<0.01) and degree
of pigment coloration (r=0.404, p<0.01),



