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Abstract

In order to investigate some chemical components, higher alcohols, ethyl acetate and volatile compounds of
Vitis vinifera red wines were analyzed by HPLC, GC and GC-MS. During the process of ripening for the
content of wine and acids were much changed, particurally the content of tartaric acid was decreased largely.
Content of total phenolics and phenol flavonoid in wines which manufactured with Malbec varieties as
470mg/L and 245mg/L respectively, was higher than those in Cabernet sauvignon (310mg/L, 135mg/L) and
Cabernet franc (425mg /L, 125mg/L) wines, and nonflavonoid was higher in Cabernet franc wine(300mg/L)
than in others. Content of acetaldehiyde was higher in Malbec wine (33mg/L) than in Cabernet sauvignon
(26mg /L) and Cabernet franc (28mg /L) wines. Amount of methyl alcohol, propanol and isoamylf alcohol were
higher in Cabernet sauvignon wine than in others, and isobutanol was more in Malbec wine(64mg/L), ethyl
acetate was more in Cabernet franc wine as 35mg/L than in Malbec (28mg/L) and in Cabernet sauvignon
(23mg/L) wines. Volatile compounds were isolated about 87~91 varieties from concentrates of three red
wines by GC, and thirty-five compounds including terpine-4-ol were identified by GC-MS.
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Table 1. Contents of some chemical components in wines of three varieties of harvested in 1989

W Cabernet sauvignon Cabernet franc Malbec

Components After fer. Wine After fer. Wine After fer. Wine
Alcohol (v/v%) 10.8 10.8 10.8 11.0 11.0 11.0
Total acidity (g/100ml) 0.76 0.69 0.68 0.62 0.71 0.66
pH 3.35 3.36 3.43 3.48 3.40 34
Total ester (mg/L) ND* 86 ND 65 ND 62
Total SO2(mg/L) ND 64 ND 68 ND 63
Total nitrogen (mg/L) ND 160 ND 150 ND 128
Malic acid (g/ 100ml) 0.30 0.28 0.28 0.27 0.32 0.30
Tataric acid (g/100ml) 0.25 0.13 0.22 0.15 0.23 0.15
Citric acid (g/ 100ml) 0.02 ND 0.02 ND 0.03 ND
Lactic acid (g/100ml) . 0.03 ND 0.05 ND 0.04 ND
Succinic acid (g/ 100ml) 0.06 ND 0.06 ND 0.05 ND
Total phenolics (mg/L) 310 425 470
Nonflavonoid (mg/L) 175 300 225
Phenol flavonoid (mg/L} 135 125 245

* Not detected

Table 2. Contents of higher alcohols and ethyl acetate in wines from three varieties of harvested in 1989

Components (mg/L)
Varieties . :
Acet MeOH PrOH iBUOH iAmOH aAmOH EtAC

Cabernet sauvignon 26 87 40 273 24 23
Cabernet franc 28 83 33 237 28 35
Malbec 33 72 64 224 22 28

Acet : acetaldehyde, MeOH : methanol, PrOH : propanol, iBuOH :

lalcohol and EtAC : ethyl acetate
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Fig. 1. Gas chromatogram of volatile concentrates from Cabernet sauvignon wine.
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Fig. 2. Gas chromatogram of volatile concentrates from Cabernet franc wine.
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Fig. 3. Gas chromatogram of volatile concentrates from Malbec wine.
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Table 3. Volatile compounds identified in wines with three varieties of harvested in 1989

ol g - HAA - AV1R

Peak no. Volatile compounds Cabernet sauvignon Cabernet franc Malbec Evidences
1* Acetaldehyde +** + + MS tR
2 Ethyl formate + + + MS tR
3 Unknown + + +
4 Ethyl acetate + + + MS tR
5 Methyl alcohol + + + MS tR
6 Unknown + + +
7 Ethanol + + + MS tR
8 Dichloromethane*** + + + MS tR
9 2-Methyl propyl acetate + + + MS tR
10 1-Propanol + + + MS R
1 Ethyl butylate + + + MS R
12 Isopropy! acetate + + + MS tR
13 Unknown + + +
14 Unknown + + +
15 Isobutyl alcohol + + + MS tR
16 3-Methyl butyl acetate + + + MS R
17 Isoamyl alcohol + + + MS tR
18 1-Butanol + + + MS tR
19 Ethyl hexanoate + + + MS tR
20 Unknown + + +
21 Ethy! lactate + + + MS tR
22 1-Hexanol + + + MS tR
23 trans-3-Hexanol + + + MS tR
24 3 — Ethoxy-1-propanol + + + MS tR
25 cis-3-Hexanol + + + MS tR
26 Acetic acid + + + MS tR
27 2-Fufural + + + MS tR
28 2,3-Butanediol (levo) + + + MS tR
29 Unknown + + +
30 2,3-Butanediol (meso) + + + MS tR
31 Terpine—-4-ol + + + MS tR
32 Butylic acid + + + MS tR
33 Ethyl dicanoate + + + MS tR
34 3-Methyl butyric acid + + + MS tR
35 Diethyl succinate + + + MS tR
36 Unknown + + +
37 Unknown + + +
38 Unknown + + +
39 Unknown + + +
40 Unknown + + +
41 2-Hexanoic acid + + + MS tR
42 2-Phenyl ethanol + + + MS tR
43 Diethyl malate + + + MS tR
44 Octanoic acid + + + MS tR
45 Unknown — Ak - +
46 Unknown - - +
47 Unknown - - +
48 Unknown + + -
49 Decanoic acid + + + MS R
50 Mono ethyl succinate + + + MS tR

* Number of peaks are equal to the labeled number in Figs. 1, 2 and 3

** Detected

*** Solvent for extraction of volatile compounds

***+ Not detected
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22 Cabernet sauvignon (26mg/L)3} Cabernet franc
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