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Abstract

in order to investigate the changes of some chemical components during the maturation of Vitis vinifera
red grapes, brix, total sugar, organic acids, total acid, pH and free amino acids were analyzed by HPLC etc.
Brix, pH and total sugar content during the maturation of red grapes were increased rapidly but total acidity
was decreased between 12~14 days after the formation of sugars. Its compositions were 16.5~17.9 of brix,
14.8~16.4g/100ml of total sugar, 3.24~3.25 of pH and 0.81~0.92g/100ml of total acidity. The ratio of
brix / acid was increased gradually during the maturation. Glucose and fructose were contained more than
99% of total sugar and the content of sucrose were 0.03~0.04g/100ml in three varieties (Cabernet sauv-
ignon, Cabernet franc and Malbec). The ratio of fructose /glucose in maturated three red grapes was ranged
1.04~1.06. Organic acids during the maturation, when sugars increased, were decreased rapidly and the ratio
of tartaric/malic acid showed 0.83~1.00. Free amino acids during the maturation were increased and these
content were 256.8mg~290.9mg/100ml in three varieties. The content of proline was the highest content of
free amino acids in three red grapes, the next ones were arginine, alanine and glutamic acid in the other
with 73.2~77.2% of total free amino acids. Especially, content of arginine was higher than others in Malbec

variety.
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Table 1. Changes in brix, total sugar, total acidity and pH during maturation of three varieties of harvested in 1989

Picked time (month/day)

Varieties Components

8/2 8/7 8/11 8/13 8/18 8/23 8/28 9/2 9/7

Brix 4.0 4.2 6.1 8.2 13.1 15.5 16.4 16.8 16.8
Cabernet Total sugar’ 0.12 0.20 2.31 4.88 8.07 13.72 14.65 1491 15.36
sauvignon  Total acid’ 3.21 321 3.10 2.40 1.60 1.20 1.10 -0.95 0.90
pH 2.56 2.58 2.60 2.60 2.90 291 3.01 317 3.25
Brix/T.A2 1.25 1.31 1.97 3.42 8.20 129 16.20 17.30 18.70

Brix 39 39 5.7 7.4 11.8 14.2 15.3 15.9 16.5
Cabernet Total sugar 0.11 0.41 3.13 5.26 9.40 13.20 14.03 1413 14.76
franc Total acid 3.25 3.8 3.08 2.28 1.45 1.14 0.96 0.80 0.81
pH 2.50 2.59 2.62 272 291 2.94 3.09 3.25 3.24
Brix/T.A. * 1.20 1.23 1.85 3.25 8.10 14.79 15.94 19.88 20.37

Brix 4.3 4.9 7.3 9.2 14.2 16.2 17.5 18.0 17.9
Total sugar 0.07 0.41 3.80 5.74 12.36 14.63 15.78 16.27 16.40
Malbec Total acid 3.29 3.19 3.15 2.42 1.59 1.24 1.31 1.02 0.92
pH 2.53 2.55 2.57 2.70 2.88 2.93 3.06 313 3.24
Brix/T.A. 1.31 1.54 2.32 3.80 8.93 13.06 15.49 17.65 18.08

Total sugar{g/100ml), *Total acid (g/100ml),
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Table 2. Changes in free sugars during maturation of three varieties of harvested in 1989

. Free sugars Picked time (month/day)
Varieties
(8/200mi) 8/2 8/7 8/1 8/13 8/18 8/23 8/28 9/2 9/7
Fructose 0.06 0.09 1.09 2.42 395 6.82 7.32 7.53 7.83
Cabernet Glucose 0.06 0.11 1.18 243 4.08 6.85 7.28 7.28 7.50
sauvignon Sucrose 0.01 0.01 0.03 0.02 0.04 0.03 0.03 0.03 0.03
F/G' 0.83 0.82 0.92 1.00 0.97 1.00 1.01 1.03 1.04
Fructose 0.05 0.19 1.49 2.54 4.65 6.59 7.13 7.16 7.57
Cabernet Glucose 0.06 0.22 1.59 2.69 4.71 6.55 6.82 6.94 7.13
franc Sucrose 0.01 0.01 0.03 0.03 0.02 0.03 0.02 0.03 0.03
F/G 0.83 | 0.86 0.94 0.94 0.99 1.01 1.05 1.03 1.06
Fructose 0.03 0.19 1.79 2.79 6.19 7.40 7.93 8.23 8.43
Malbec Glucose 0.04 0.21 1.97 293 6.13 7.22 7.77 7.97 7.93
Sucrose 0.01 0.02 0.01 0.02 0.03 0.03 0.02 0.04 0.04
F/G 0.75 0.90 0.90 0.95 1.01 1.02 1.02 1.03 1.06
'Fructose/Glucose
Table 3. Changes in organic acids during maturation of three varieties of harvested in 1989
- Organic acids Picked time (month /day)
Varieties
(g/100m)) 8/2 8/7 8/11 8/13 8/18 8/23 8/28 9/2 9/7
Malic acid 1.70 1.74 1.68 1.43 0.88 0.67 0.50 0.42 0.35
Tartaric acid 1.44 1.46 1.32 0.94 0.65 0.42 0.38 0.38 0.35
Cabernet  Citric acid - - - - 0.03 0.05 0.04 0.03 0.04
sauvignon Oxalic acid? - - - - 0.06 0.05 0.08 0.04 0.05
Succinic acid - - - - - - - 0.03 0.03
T/M? 0.82 0.83 0.79 0.66 0.74 0.63 0.76 0.90 0.90
Malic acid 1.70 1.69 1.65 1.34 0.90 0.62 0.47 0.37 0.35
Tartaric acid 1.54 1.47 1.35 0.83 0.55 0.40 0.37 0.35 0.35
Cabernet  Citric acid - - - - 0.05 0.04 0.03 0.05 0.03
franc Oxalic acid - - - - 0.05 0.04 0.04 0.06 0.05
Succinic acid - - - - - - - 0.04 0.03
T/M 0.90 0.87 0.82 0.62 0.61 0.65 0.79 0.95 1.00
Malic acid 1.62 1.69 1.67 1.47 0.94 0.70 0.59 0.50 0.47
Tartaric acid 1.51 1.49 1.47 0.93 0.57 0.45 0.43 0.39 0.40
Malbec Citric acid - - - - 0.05 0.05 0.04 0.03 0.04
Oxalic acid - - - - 0.05 0.05 0.04 0.05 0.05
Succinic acid - - - - - - - 0.02 0.02
/M 0.94 0.88 0.88 0.63 0.61 0.64 0.73 0.78 0.83

'Not detected *Unit of oxalic acid was g/L

23 A}o] ol malic acid®] 7§ Cabernet sauvignon 1.
68~0.67g/100ml, Cabernet franc 1.35~0.40g/100mi
2 Malbec 1.47~0.45g/100mlZ 7}4 3519 131, tartaric
acid?] 73-$ Cabenet sauvignon 1.32~0.42g/100ml,
Cabenet franc 1.35~0.40g/100ml & Malbec 1.47~0.
45g/100mI2 F43] 7FA43stg cHTable 3). A %5%F ma
lic acid ®.t} tartaric acid®] 7ZFA7} HA] dojuiA A
A FasgEr deby A5y 7o Wyt gl
Wt malic acide 3z Asr| o FA2Zo] mgr) &
3 Gobd B2 Fad4e noled, oleia A4
& 3747 E3olA wzabA vehie. ¢E 4%

*Tartaric acid/Malic acid

E X9 tartaric acid/malic acid (T/M)2] 8] §-& Cabe-
net sauvignon 0.9, Cabernet franc 1.0 2 Malbec 0.83
2.2 Kliewer 0] B 73 Cabernet sauvignon 1.25
2 Malbec 1.052] A 3o} v] 3] o} 32 k& viehy
o] &3 T oA tartaric acid7} malic acid Bt} ¥
TEE Ralde Y& wHg o w5 e
AAS B4, o] A 71FFES] 43 o fol
53] A57|2kF dx2% 250 3 Y]
o2 A" a8y A5 224 349 #7)
AL citric acid 0.025~0.035g/100ml, oxalic acid O.
005g/100ml & succinic acid 0.05g/100mi A =4 =4},

PO Dy



194

o] &4 - A} - AZI% - =87 - A7

Table 4. Changes in total amino acids during maturation of three varieties of harvested in 1989

Picked time (month/day)

Varieties

(mg/100ml) 8/2 8/7 8/1 8/13 8/18 8/23 8/28 9/2 9/7

Cabernet 85.0 91.8 108.7 119.7 160.7 189.9 212.6 252.6 272.2
sauvignon

Cabernet 66.2 85.5 93.7 1201 179.2 230.1 2573 272.0 290.9
franc

Malbec 74.7 90.3 113.9 118.3 158.3 198.7 221.3 243.1 256.8

o] 92 Henning”| e} ul 54 £ L8 vAvh

Felotalieatef wist

A&z Z G aloln] AL Table 40| A] R nje} 7
ol Aol WPl et WY 27hske WAke Bl
9, 449 P ZEF2Z] FHE FHolol
Akl §eF2 Cabernet sauvignon 272.2mg/100ml, Ca-
bernet franc 290.9mg/100ml 2 Malbec 256.8mg
/100mle]gic(Table 5). A%¥ 2x5 74 go] &+
g felolul x4t prolinee 2 Ffelobr| xAtE 3}
A 8}4= 8] &) Cabernet franc®] 7% 55.2%, Cabernet
sauvignon 47.8% % Malbec 31.3%%c}. 1 t}&-2
o] 8 obm| At Cabernet sauvignone] 7%
arginine, alanine & glutamineo] ¢l 3z, Cabernet franc-2-
alanine, arginine % threonineo] ¢l 2.9, Malbec2] 7-¢
arginine, alanine @ glutamine?] <= 2.2 prolines} &7
o] Eo] FfelotvlAtF A5t Wl &o] Cabernet
franc 77.2%, Cabernet sauvignon 75.0% % Malbec 73.
2%4 k. frejoprleAte] Aol Wl Tercel*E F%
ol w¥ebA] proline Rt} arginined o] §f3tcly 3}
oo, Kliewer?*= 337}%] E& 4] prolineo] %-&
FeFolsl L, 4714 FF A& alanineo] 7} F-4-3)
o}z ¥ 33k ol Ough 522 Cabernet ¥-%2] o}v]
xAF BA4o] prolined o3 -f3te, 429 70
~80%9] Welelxm B3 gt Kliewer= Cabernet
sauvignon3} Malbec®] A% brix7} 24z} 26.8, 26.1 A
= A&HAdE o FFeelrixite] Cabernet
sauvignon 291.7mg/100ml & Maibec 259.7mg/100mli
o) Fapolaln, SHelobrlmAle FASHE o
f8]o}vl = 4to) proline, arginine, alanine & glutamic
acid24, A AT F8 feloprlxate] F40] £
Ay el A frabet e

w3k fejobvlAtel A o)A 371R] FF3bel Al
2 wg}l. & Malbec?] 7§ Cabernet sauvignon}
Cabernet franc Bt} alanine®} arginine2] 3tefo] W
i Al A 2 2 proline] 3tefe] A gl e} Richard 52

Table 5. Contents of free amino acids of maturated three
varieties of harvested in 1989

Amino acids Cabernet Cabernet
(mg/100ml) sauvignon franc Malbec
Asparagine 13.2 12.3 11.5
Glutamine 18.1 10.2 20.1
Serine 7.3 11.2 12.3
Glycine 1.5 0.9 1.2
Histidine 13.2 9.8 15.3
Arginine 29.0 221 52.3
Threonine 13.4 12,5 109
Alanine 271 29.3 35.2
Proline 130.0 160.6 80.3
Tyrosine 2.2 2.9 1.9
Valine 2.5 3.8 29
Methionine 29 29 -
Cysteine 0.7 0.6 0.5
Isoleucine 1.2 1.2 1.7
Leucine 9.1 9.2 9.3
Phenylalanine 0.5 0.6 0.8
Lysine 0.3 0.8 0.6
Total 272.2 2909 256.8

3} Kaster®} Archer®2 o] E ojwu|-4Alo] E WE S
Axe ALY o e g3 vFdFT} 22 flavor
A ATARZN £ I L 3= ALE Rys)
Ak

2 o

Vitis vinifera A £ 5.2} A&F brix, 2%, f714 &
A, pH L felobeledl So| FFURE HPLC 52
71718 olgstel 2Rt A5F FFE Fol A4
= 7] Alzpst & 21 Agt dzkx) FEslged, o
% ZolE s 3R, AHFE o9 widg) FAHS
Boch A3 x| AEFFE FZol g} elrt
algd. o1}, brix 16.5~17.9, 2% 14.76~16.40g/100ml,
pH 3.24~3.25 % &4} 0.88~0.92g/100mlo|gc}. A%
% brix/acide] Bl& FH F51ste] s ExlA
Cabernet sauvignon 18.7, Cabernet franc 20.4
Malbec 18.1¢ R gtk 449 £ F/G vl &S 1.
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