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Analysis of Volatile Compounds in Bamboo and Wood Crude
Vinegars by the Solid-Phase Microextraction(SPME) Method*!
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ABSTRACT

Volatile compounds in three different kinds of crude vinegars obtained from oak (Quercus serrata),
bamboo (Phyllostachys pubescens) and pine (Pinus densiflora) species were analyzed by the solid-
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phase microextraction (SPME) method.

A total of 264 peaks were detected on the chromatograms obtained from the polar (CBP 20) and the
nonpolar (CBP 1) columns, which were used for analyzing the volatile compounds in these vinegars. The
major volatile compounds identified by using the polar column were 2-butanone, acetic acid, guaiacol,
phenol, cresols, 4-ethyl guaiacol, 4-ethyl phenol, and syringol Using the nonpolar column, seven
compounds could be identified: 12-dimethoxybenzyl alcohol, 1-hydroxy-2-butanone, 1-(2-furanyl)-1-
propane, ethisolide, furfuryl acetate, 12-dimethoxybenzene, phenyl acetate. The volatile compounds
were classified into five groups: phenols, neutral compounds, organic acids, esters and others. The
phenols were the main component and comprised 49~65% of the volatile compounds of these
vinegars. In the case of bamboo vinegar, the proportion of the phenols in the volatile compounds was
lower than that of the two wood vinegars. However, the proportions of the neutral compounds and the
organic acids were higher than those of the wood vinegars. Therefore, it seems that these differences
of the proportions of the volatile compounds would make a certain difference of a smoke flavor
between the bamboo vinegar and the wood vinegars.
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Fig. 1. GC chromatograms of volatile com-
pounds in Phyllostachys pubescens vine-
gar analyzed by polar (CBP 20) and
non-polar (CBP 1) capillary columns.
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Fig. 2. GC chromatograms of volatile com-

pounds in three different kinds of

crude vinegars using a polar (CBP 20)

capillary column.
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Table 1. Identified compounds from the volatile compounds of three different kinds of crude
vinegars (CBP 20)

Peak No. RT (min) Compounds Phyllostachys Quercus Pinus
1 39 Acetone 065 040
2 41 Methyl acetate 287 - -
3 53 2-Butanone 499 255 308
4 55 Methyl propanoate 133 - 101
5 74 2-Pentanone 034 -
6 78 Methyl butanoate 022 -
7 141 Allyl alcohol 027 034 -
8 177 Cyclopentanone 079 041 042
9 181 Pyridine 023 - -
10 259 1-Hydroxy-2-propanone 097 099 055
u 368  Acetic acid 173 696 648
12 413 23-Dimethyl-2-cyclopenten-l-one 084 092 091
13 423 Propanoic acid 019 - -
14 441  5-Methyl-2furfural 056 144 121
15 446  Methyl furoate 021 - -
16 465  Hexahydro-3methylene-2(3H)-benzofuranone 023 034 038
17 471 Dihydro-2(3H)furanone 056 - 052
18 501 Furfuryl alcohol 057 - 036
19 59.7 3-Methyl-1,2-cyclopentanedione 053 028 -
20 616 Guaiacol 484 398 256
21 622 4-Methy! guaiacol 054 045 042
22 646  26-Dimethyl phenol 071 097 097
23 694  TIndanone 027 048 058
24 695  Trimethyl phenols 020 042 052
25 700 Phenol 1928 2171 1955
26 710 4-Ethyl guaiacol _ 252 513 443
27 711 Acetovanilline - - 041
28 735 2-Fthyl phenol 063 097 088
29 738 25-Xylenol 087 155 180
30 740  pCresol 600 948 769
3 744 m-Cresol 351 6.04 661
32 751 4-Propyl guaiacol 033 094 119
3 770  Ethyl methyl phenols 026 063 069
34 774  Dimethyl phenols 032 060 061
35 787  4-Fthyl phenol 5.77 837 637
36 791 3-Ethyl phenol 051 102 106
37 809 Dimethy! phenols 050 105 098
38 829  Syringol 163 115 122
39 81 4-Propyl phenol - 041 039

Note: The values in the Table are based on the area percentage of the peaks on the GC chromatogram, except for
unknown compounds and extremely small peaks (< 01%).
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Table 2. Composition of the volatile com-
pounds obtained from three different
kinds of crude vinegars

Component  Phyllostachys Quercus Pinus
Phenols 494 584 649
Organic acids 19 65 7.0
Esters 46 10
Neutral compounds 16 80 82
Others 225 262 200

Note: Others comprise unknown compounds and extre-
- mely small peaks (< 01%).
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