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Component Analysis of major Softwood
and Hardwood Vinegars'
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ABSTRACT

To collect the basic data for the use of major softwood and hardwood vinegar, the
chemical compositions were analized.

In softwood vinegar the phenolic compounds derieved from lignin and extractives are
vanillin, guaiacol, 3-methylphenol, acetoguaiacone, 1,2-benzenediol, ethylguaiacol, pyrocatechol.
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The compound derived from carbohydrates is 2-hydroxy-3-methyl-2-cyclopenten-1-one. The
isolated compounds are the most in the phenolic fraction, and in the vinegar of Pinus
koraiensis.

In hardwood vingar 2-methoxyphenol, 2,6-dimethoxyphenol, 1-(4-hydroxy-
3-methoxyphenyl)-ethanone, 3-methoxy-4-hydroxybenzylalcohol, 1-(4-hydroxy-3,5-dimethoxy-
phenyl)-ethanone are the compounds derived from lignin and extractives.
2-hydroxy-3-methyl-2,4-cyclopen-1-one, methyl-4-t-butyl-2-furoate are the major compounds
derived from the decomposition of carbohydrates. Many different kinds of compounds are
analized in the neutral, phenolic and acidic fraction of hardwood vinegar. The amount and
kinds of compounds in hardwood vinegar are more higher than those of softwood than in
softwood.

Keywords : vinegar, phenolic compounds, neutral, base, phenol, acid fraction
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Figure 1. Fractionation scheme of softwood vinegars.
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Table 2. The compounds of five fractions in wood vinegar of Pinus densiflora.

Fraction Compounds Yield
Neutral 3-methylphenoi 50.4
3,4-dimethyl-3-hexen-2-one 86.8
Base quinoline 465
3-methylphenol(m-cresol) 258
aiacol 713
,2,4-benzenetriol 14.0
vanillin 100.0
Phenol 2-methoxyl-4-methylphenol 18.5
3-methoxy-4-hydroxybenzylalcohol 332
2-(3-methoxy-4-hydroxyphenyl)-ethanol 117
acetoguaiacone 11.7
vanillylmethylketone 14.0
homovanillic_acid 45.8

Carbonyl N.D.
2-hydroxy-3-methyl-2-cyclopenten-1-one 100.0
maltol 27.8
diethyl methylsuccinate 53.5
Acid 1,6-diethyl hexanedioate 21.8
ethylguaiacol 56.8
acetoguaiacone 50.9
ethyl homovanillin 20.6
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Table 3. The compounds of five fractions in wood vinegar of Pinus koraiensis.

Fraction Compounds Yield
2-methylphenol 79.6
guaiacol 43.9
ethylguaiacol 60.8
Neutral 4-methyl catechol 65.4
2-methoxy-4-methylphenol 42.9
vanillin 185
guaiacylacetone 303
4-hydroxy-3-methoxy-benzeneacetic acid 19.3
2-methylcyclopentene-1-carboxaldehyde 36.3
1-butyl-1H-pyrrole 451
2,3-dimethyl-4-hydroxy-2-butenoic lactone 38.3
Base 3,4-dimethyl-3-hexan-2-one 46.6
quinoline 49.0
6-methyl-3-(1-methyethyl)-2-cyclohexen-1-one 56.5
1,2-benzenedicarboxylic acid 413
2-hydroxy-3-methyl-2-cyclopenten-1-one 209
2-methoxy-4-methylphenol 829
1,2-benzenediol 100.0
3-methylpyrocatechol 39.7
Phenol 4-methyl-1,2-benzenediol 23.3
vanillin 185
acetoguaiacone 18.8
guaiacylacetone 222
4-hydroxy-3-methoxy-benzeneacetic acid 18.8

Carbonyl N.D.
2-furancarboxylic acid 52.6
maltol 32.7
Acid benzoic acid 45.7
pyrocatechol 99.5
ethylguaiacol 100.0
acetoguaiacone 54.3
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Table 4. The compounds of five fractions in wood vinegar of Quercus mongolica.

Fraction Compounds Yield
2-methylphenol 313
3-methylphenol 68.8
2-methoxyphenol 429
2,4-dimethylphenol 329
m-ethylphenol 233
2-methoxy-p-cresol 100.0

Neutral p-ethylguaiacol 813
2,6-dimethoxyphenol 45.0
2-methoxy-4-nitrobenzenamine 78.8
3,4,5-trimethoxytoluene 63.8
dihydroconiferylalcohol 30.7
cadalin 19.6

Base cadalin 100.0
4-methylphenol 155
2-methoxyphenol 46.6
2-ethoxyphenol 524
3-methyl-1,2-benzemlediol 231
2,6-dimethoxypheno 100.0

Phenol Lethylcatechol 239
2-methoxy-4-nitrobenzenamine 63.5
2,4,5-trimethoxytoluene 26.3
homovanillic acid 14.7
cadalin 16.1
2-hydroxy-3-methyl-2,4-cyclopen-1-one 59.7

Carbonyl 3-methoxy-4-hydroxybenzylalcohol 80.1
cadalin 63.0
3-methylphenol 9.5
guaiacol 33.7
3-methoxy-4-methylphenol 27.7
3-methoxy-4-hydroxybenzylalcohol 31.6

Acid 2-guaiacyethanol 19.2
1-(4-hydroxy-3-methoxyphenyl)-ethanone 100.0
7-hydroxycoumarin ‘ 28.0
cadalin 330
1-(4-hydroxy-3,5-dimethoxyphenyl)-ethanone 35.5
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2-methoxyphenol, 2,6-dimethoxyphenol,
1-(4-hydroxy-3-methoxyphenyl)-ethanone,

Table 5. The compounds of five fractions in wood vinegar of Betula platyphylla.

Fraction Compounds Yield
4-methylphenol 53.7
2-methoxyphenol 40.8
2-ethoxyphenol 65.5
1,2-benzenediol 39.1

Neutral 3-methoxy-1,2-benzenediol 51.4
4-methyl catechol 32.6
2,6-dimethoxyphenol 100.0
5-acetyl-2-methylthiopyrimidine 726
methyl 4-t-butyl-2-furoate 47.5
cadalin 58.4

Base N.D
1,2-benzenediol 50.5
2,6-dimethoxyphenol 100.0
Phenol 1,2,3-trimethoxybenzene 58.3
1,6-dimethyl-4-(1-methylethyl)-naphthalene 34.4
1-(2,4,6-trihydroxy-3-methylphenyl)-1-butanone 13.2

Carbonyl N.D

Acid N.D
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