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Changes in Free Amino Acid Contents and Compositions of Red Wine Grape Cultivar,
‘Kai noir’ and White Wine Grape Cultivar, ‘Kai blanc’ during Maturation

Masao TSUJI, Mamoru HARAKAWA, Tadahiro NAKAYAMA,
Satoshi OGINO and Yoshihiro KOMIYAMA
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Synopsis
Changes in free amino acid contents and compositions of red wine grape cultivar, ‘Kai noir’ and white wine grape cultivar,

‘Kai blanc’ during maturation were investigated.

1) Total amino acid contents in ‘Kai noit’ and ‘Cabernet Sauvignion’ during maturation ranged from 847 to 2823 mg/L of must
and from 1207 to 3587 mg/L of must.  ‘Kai noir’ had 0.7 to 0.8 times the content of ‘Cabernet Sauvignion’. The most abundant
of the free amino acids in two varieties was proline, and the compositions in ‘Kai noir’ and ‘Cabernet Sauvignion’ at full
maturity were 43% and 57% of the total amino acids, respectively.

2) Free amino acid contents in ‘Kai noir’ were analyzed during the 1993 and 1994 seasons. In 1993, summer was very cold ,but In
1994, summer was very hot. There were large differences between the 1993 and 1994 seasons in total amino acid contents. The
contents were 1938 and 2825 mg/L of must at the begining of October, respectively, and the 1994 had about 1.5 times the content of
the 1993. And also, proline compositions were 43% and 68 % of the total amino acids, respectively.

3) Total amino acid contents in ‘Kai blanc’ were about the same as those in ‘Koshu’, but were lower than those in  ‘Chardonnay’ .
Main free amino acids were proline and arginine in all three varieties. Proline compositions at full maturity were 38%, 59% and
47% of the total amino acids in ‘Kai blanc’, ‘Koshu’ and ‘Chardonnay’, and Arginine were 32%, 14% and 12% of them,

respectively.
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Table |  Changes in free amino acid contents and compositions of ‘Kai noir’ grape during maturation in 1993
31 August 16 September 28 September 12 October 26  October

"~ content composition | content composition| content composition| content composition | content —composition

B  (mg/L) %) (mg/L) %) (mg/L) %) (mg/L) %) (mg/L) %) |
Phosphoserine 25 3 29 2 28 2 24 | 27 1
Phosphoethanolamine 4 * 0 4 0 5 0 4 0 5 0
Jrea 21 2 32 2 21 1 23 1 27 1
Asparatic Acid 17 2 18 ! 23 1 32 1 20 1
Threonina 28 3 40 3 44 3 46 2 55 2
Serine 37 4 45 3 50 3 50 2 57 2
Asparagine 10 2 29 2 37 2 106 5 179 7
Glutamic Acid 64 8 55 4 81 4 50 3 61 2
Glutamine 146 17 187 12 200 11 120 6 113 4
Sarcosine 2 0 6 0 6 0 8 0 9 0
Proline 117 14 434 28 636 33 930 41 1201 43
Glycine 9 | 9 1 9 0 9 0 10 0
Alanine 161 19 273 18 318 17 306 14 298 11
Valine 16 2 31 2 39 2 46 2 41 2
Cystine 0 0 2 0 4 0 2 0 5 0
Isoleucine 5 1 8 1 10 1 13 1 18 1
Leucine 8 1 17 1 21 1 28 1 39 1
Tyrosine 7 1 8 1 8 0 8 0 9 0
Phenylalanine 5 1 6 0 7 0 10 0 14 0
/3 -Alanine 11 1 29 2 40 2 50 2 62 2
y -Aminobutyric Acid 50 6 84 5 107 6 134 6 205 7
Ethanolamine 2 0 3 0 3 0 3 0 4 0
Ornithine 2 0 3 0 3 0 4 0 4 0
Lysine 2 0 3 0 3 0 4 0 6 0
Histidine 7 1 11 1 13 1 16 1 21 1
Arginine 91 11 173 11 194 10 244 11 332 12
Total 847 100 1539 100 1910 100 2280 100 2823 100

% 0O number shows under 0.5%




Table 2

Changes in free amino acid contents and compositions of ‘Cabernet Sauvignon’ grape during maturation in 1993

31 August 9 September 16 September 21 September 28 September 5 October
content  composition | content composilion | content composition | content composition | content composition | content composition
(mg/L) %) | (mg) (%) | (mg/L) %) (mg/L) %) | (mg) %) (mg/L) %)
Phosphoserine 34 3 30 2 34 1 36 1 34 | 37 1
Phosphoethanolamine 10 | 6 0 9 0 11 0 Il 0 11 0
Jrea 38 3 26 2 4?2 2 34 1 41 | 43 1
Asparatic Acid 18 1 17 1 16 | 18 | 17 1 19 1
Threonina 36 3 44 2 52 2 55 2 58 2 61 2
Serine 35 3 4] 2 46 2 47 2 50 2 56 2
Asparagine 8 | 13 l 17 1 18 | 23 1 24 |
Glutamic Acid 57 5 50 3 70 3 82 3 76 3 100 3
Glutamine 127 11 120 7 97 4 114 < 110 4 95 3
Sarcosine 8 1 11 1 15 | 15 1 15 0 16 0
Proline 313 26 749 42 1301 51 1514 53 1581 53 2034 57
Glycine 4 * 0 6 0 7 0 6 0 7 0 il 0
Alanine 103 9 146 8 184 7 203 7 200 7 212 6
Valine 18 1 25 | 34 1 37 | 43 | 51 1
Cystine 5 0 6 0 7 0 9 0 10 0 11 0
Isoleucine 8 1 9 1 12 0 13 0 17 1 19 1
Leucine 10 I 14 i 20 1 22 1 27 1 32 1
Tyrosine 12 | 10 1 9 0 9 0 10 0 9 0
Phenylalanine 8 1 7 ] 10 | 11 1 16 1 17 0
/3 -Alanine 12 | 23 1 34 1 36 | 38 | 44 1
y -Aminobutyric Acid 58 5 76 4 97 4 99 4 95 3 114 3
Ethanolamine 3 0 5 0 5 0 5 0 5 0 5 0
Ornithine 6 0 7 0 8 0 7 0 8 0 7 0
Lysine 3 0 3 0 4 0 4 0 4 0 4 0
Histidine 16 | 18 | 23 1 24 1 27 1 31 1
Arginine 257 21 324 18 406 16 432 15 482 16 528 15
Total 1207 100 1786 100 2559 100 2861 100 3005 100 3587 100
% 0 number shows under 0.5%
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Changes in free amino acid contents of ‘Kai noir’ grape during maturation
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Fig.2 Changes in free amino acid contents of ‘Cabernet Sauvignon’ grape during maturation
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Meteorological data for Kofu, Yamanashi Prefecture, from June to October in 1993 and 1994.

Air temperature (C)
{monthly means)

Precipitation (mm)

Sunshine hours

(monthly total) {monthly total)

1993 1994 "™ ooz jgoq "™ o935 jggg O™

[ vaiue vaiue

June 203 25 212 172 79 150 138 156 141
July 231 279 248 270 75 118 101 222 153
August 248 281 259 140 59 137 119 242 185
September 207 236 219 22 235 148 109 152 131
October 155 187 156 116 56 99 164 126 150

% Date of Kofu Meteorological Obserbatory




Table 4— 1 Changes in free amino acid contents and compositions of ‘Kai noir’ grape during maturation in 1993
1993
16 September 28 September 12 October 26 October 9 November
content  composition| content  composition| content composition | content composition | content  composition
(ng) %) | (mgm) (%) | (ngm) (%) | (med) (%) | (mgm) (%)
Phosphoserine 25 2 29 2 28 { 31 1 30 |
Phosphoethanolamine 4 0 4 0 5 0 4 0 5 0
Jrea 28 2 30 2 41 2 26 1 30 1
Asparatic Acid 18 1 17 1 13 1 15 1 17 1
Threonina 32 2 31 2 31 2 37 2 37 2
Serine 36 3 33 2 33 2 37 2 40 2
Asparagine 17 1 22 1 38 2 77 3 55 3
Glutamic Acid 66 5 83 5 56 3 79 3 48 2
Glutamine 131 9 117 7 134 7 107 5 102 4
Sarcosine 7 0 7 0 9 0 9 0 9 0
Proline 462 33 638 39 825 43 1100 47 1249 51
Glycine 6 0 7 0 7 0 8 0 7 0
Alanine 218 16 209 13 208 11 228 10 237 10
Valine 26 2 27 2 22 1 26 1 28 1
Cystine 2 0 0 0 3 0 0 0 2 0
Isoleucine 6 | 6 I 7 1 9 1 11 1
Leucine 13 1 13 | 16 1 22 1 23 1
Tyrosine 7 0 6 0 6 0 7 0 6 0
Phenylalanine 5 1 5 1 7 1 10 1 10 1
3 -Alanine 32 2 40 2 48 2 55 2 59 2
y -Aminobutyric Acid 106 8 138 9 218 41 222 9 204 8
Ethanolamine 3 0 3 0 4 0 4 0 5 0
Ornithine 2 0 2 0 2 0 2 0 2 0
Lysine 2 0 2 0 3 0 3 0 3 0
Histidine 9 1 10 1 12 1 16 1 16 1
Arginine 142 10 142 9 162 8 211 9 202 8
Total 1405 100 1621 100 1938 100 2345 100 2447 100
% 0 pumber shows under 0.5%
Table 4 — 2 Changes in free amino acid contents and compositions of
‘Kai noir’ grape during maturation in 1994
1994
13 September 27 September 11 October
content composition| content composition | content  composition
(g) o) | (mgm) o) | (mgm) (%)
Phosphoserine 34 2 33 2 3 2
Phosphoethanolamine 6 0 7 0 7 0
Jrea 45 2 30 1 34 1
Asparatic Acid 27 1 12 0 28 1
Threonina | 2 33 2 &l 1
Serine 28 1 24 1 28 1
Asparagine 0 0 0 0 0 0
Glutamic Acid 73 4 6l 3 129 5
Glutamine 157 8 87 4 85 3
Sarcosine 9 0 6 0 8 0
Proline 976 50 1523 63 1904 68
Glycine 1 0 T 0 7 0
Alanine 185 10 151 7 168 6
Valine 15 1 16 1 16 1
Cystine 0 0 0 0 0 0
Isoleucine 0 0 0 0 0 0
Leucine 10 1 10 0 10 0
Tyrosine 6 0 5 0 4 0
Phenylalanine 3 0 3 0 a4 0
f -Alanine 35 2 46 2 50 2
y -Aminobutyric Acid 126 1 202 8 137 5
Ethanolamine Bl 0 5 0 ¢ 0
Ornithine 2 0 2 0 2 0
Lysine 2 0 2 0 2 0
Histidine 13 1 12 0 12 0
Arginine 141 8 130 6 118 4
Total 1945 100 2407 100 2825 100

% 0 number shows under 0.5%
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Table 5 Changes in free amino acid contents and compositions of ‘Kai blanc’ grape during maturation in 1994
9 August 23 August 6 September 20 September

content  composition| content composition| content composition| content  composition

) )| () R | (wemy 0%) | () (%)
Phosphoserine 7 3 16 3 23 1 10 0
Phosphoethanolamine 3 1 6 1 5 0 10 0
Jrea 0 * 0 31 5 99 6 45 2
Asparatic Acid 14 6 33 5 44 3 38 2
Threonina 5 2 26 4 75 5 91 4
Serine 9 4 20 3 44 3 45 2
Asparagine 0 0 0 0 0 0 0 0
Glutamic Acid 34 14 28 5 43 3 38 2
Glutamine 20 9 51 8 83 5 114 5
Sarcosine 0 0 0 0 6 0 8 0
Proline 9 4 37 6 390 23 917 38
Glycine 3 1 A 0 (i 0 6 0
Alanine 10 4 42 7 108 6 114 5
Citrulline 0 0 5 1 14 1 25 1
Valine 4 1 5 1 14 1 19 1
Cystine 0 0 0 0 3 0 3 0
Isoleucine 0 0 0 0 0 0 0 0
Leucine 2 1 5 1 15 1 22 1
Tyrosine 2 1 4 0 7 0 8 0
Phenylalanine 4 2 6 1 12 1 19 1
A -Alanine 0 0 2 0 8 1 11 0
y -Aminobutyric Acid 15 6 £ [/ 72 4 67 3
Ethanolamine 2 1 gl 0 8 1 9 0
Ormithine 2 1 4 0 6 0 8 0
Lysine 4 1 5 1 8 1 9 0
Histidine 8 3 10 2 15 1 21 1
Arginine 84 35 244 39 555 33 794 32
Total 241 100 632 100 1663 100 2451 100

% 0 number shows under 0.5%



Table 6 Changes in free amino acid contents and compositions of ‘Chardonnay’ grape during maturation in 1994

9 August 23 August 6 September 20 September

content  composition| content composition| content composition| content composition
o (g | (mem) )| Gnem) (o) | gy (%)
Phosphoserine 21 2 17 1 26 1 27 1
Phosphoethanolamine 7 * 0 5 0 9 0 9 0
Jrea 31 2 0 0 48 2 56 2
Asparatic Acid 31 2 27 1 46 2 32 1
Threonina 57 4 77 4 97 3 103 3
Serine 95 7 117 6 140 5 143 4
Asparagine 17 | 29 2 41 1 61 2
Glutamic Acid 62 4 52 3 96 3 67 2
Glutamine 378 25 385 20 373 12 231 6
Sarcosine 5 0 4 0 7 0 10 0
Proline 119 8 375 19 987 33 1726 47
Glycine 11 1 14 1 15 0 16 0
Alanine 209 14 269 14 384 13 365 10
Citrulline 3 0 3 0 3 0 3 0
Valine 19 1 37 2 47 2 53 2
Cystine 0 0 0 0 0 0 2 0
Isoleucine 0 0 0 0 0 0 0 0
Leucine 11 1 20 1 28 1 31 1
Tyrosine 18 1 23 1 27 1 24 1
Phenylalanine 12 1 22 1 23 1 19 0
3 -Alanine 3 0 5 0 13 0 19 0
y -Aminobutyric Acid 66 5 67 4 96 3 151 4
Ethanolamine 6 0 6 0 7 0 7 0
Omithine 4 0 4 0 4 0 3 0
Lysine 4 0 5 0 6 0 7 0
Histidine 25 2 42 2 54 2 56 2
Arginine 290 19 346 18 444 15 431 12
Total 1504 100 1951 100 3021 100 3652 100

% 0 number shows under 0.5%

Table 7 Changes in free amino acid contents and compositions of ‘Koshu’ grape during maturation in 1994

9 August 23 August 6 September 20 September

content  composition| content composition| content composition | content composition
| e TR ey G| ey )| (em) (%)
Phosphoserine 17 2 21 2 20 1 22 1
Phosphoethanolamine 13 1 I 1 10 1 10 1
Jrea 38 4 36 3 37 2 16 2
Asparatic Acid 24 2 23 2 22 2 13 1
Threonina 36 3 40 3 38 2 32 2
Serine 56 5 48 4 46 3 4] 2
Asparagine 12 1 & 1 15 1 20 1
Glutamic Acid 68 7 61 5 79 5 59 3
Glutamine 231 21 143 11 73 5 40 2
Sarcosine 5 * 0 5 0 5 0 5 0
Proline 34 3 306 24 770 46 1109 59
Glycine 8 1 6 0 6 0 5 0
Alanine 160 15 127 10 104 6 97 5
Citrulline 4 0 5 0 3 0 2 0
Valine 11 1 7 1 8 1 9 1
Cystine 0 0 0 0 0 0 0 0
Isoleucine 0 0 0 0 0 0 0 0
Leucine 8 1 4 0 5 0 5 0
Tyrosine 8 1 7 1 (4] 0 gl 0
Phenylalanine 13 1 3 0 3 0 3 0
f -Alanine 1 0 3 0 6 0 8 0
y -Aminobutyric Acid 51 5 81 6 86 6 86 5
Ethanolamine 4 0 5 0 6 0 7 0
Omnithine 4 0 5 0 4 0 3 0
Lysine 3 0 3 0 3 0 3 0
Histidine 10 1 10 1 11 1 9 1
Arginine 271 25 azi 25 318 19 265 14
Total 1090 100 1289 100 1684 100 1893 100
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