Q&tal 1] A] 20(1) : 28-34. 2001
J. Kor, For. En. 20(1) : 28-34. 2001

= - 1
G4 Zxd0] AR BA
s’ Z248 7 AL’ . HEE

Component Analysis of Softwood Vinegar '
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#3 Fa 3480 A A Aol HTH7= s, EREHE doA LdEHNE Foh
F8 34 RdA Fo|d4E20A7] 180T HAFoM H2x2 JEME AAsin 2 oS UEZ2
7h 20T oA, #jade 280T A &3 H7) A28 S 23 HEM 471§ gd&e
o e]ZE F7] W7ol dte HFAA FE2dE AL 5 UG o] FEALS BT HAEA
FEo8 YA Hed 4Ee #8448 F29, 559 viFe] 52 F4Ee] EBEoth

714124 @32 ANE Ady FE2Ae HAHE L 24T B, Fxdge ¢xgH e
WS 012%, AL 08%2 EMENOH, 4EE 085 oYt 229 S8 WANEOE
ohF FA3he #§E -2 furfural, 5-methyl-2-furancarboxyaldehyde, 2,3-pentanedione, 2-butanol,
2,3-dihydrofuran, 1-(2-furanyl)-ethanone, benzaldehyde, 2-furancarboxyaldehyde, 2-methoxy-
phenol, acetic acid o] 4=

ABSTRACT

To analyze chemical compositions of softwood vinegar prepared with continuous carbonized
kiln, the chemical compositions were analyzed by GC-MS spectrometry. The results were
summarized as follow :

1. The amounts of methylalcohol and acetic acid of vinegar were 0.12% and 0.8% respectively,
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and acidity was 0.85.
2. Perfume components of
2-butanol,

2-furan carboxyaldehyde and acetic acid.

vinegar

2,3-pentanedione,

were
2,3-dihydrofuran,

frufual, 5-methyl-2-furancarboxyaldehyde,

1-(2-furanyl)-ethanone, benzaldehyde,

3. Vinegar prepared from softwood, so that much amount of guaiacyl compound and

phenol derivetives are produced from lignin and extractives was analyzed.

4. The yield of 4-methyl-di-tert-butylphenol was the highest in the nutural and carbonyl
and acetic acid in the acid fractions, 3-ethylpentane in the basic fraction, and guaiacol in

the phenolic fraction.
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Figure 1. Fractionation scheme of softwood vinegars.
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B2 Z& furfural, S5-methyl- 2-furancarboxy-

aldehyde, 2,3-pentanedione, 2-butanol,
2,3-dihydrofuran, 1-(2-furanyl)- ethanone,
benzaldehyde,  2-furan-carboxy-  aldehyde,

2-methoxyphencl F°]™, furane A%, phenol

Table 1. The acid, alcohol and heavy metal of softwood vinegars.

Result
item Yield Ut Method
Moisture .~~~ 93.9 _g/100g _Oven drv
Ash 01 £/100g __Muffle Furnaces
Acid Formic acid 0.24 2/100g AQAC(GC)
Acetic acid 080 g/100g AQAC(GG
As acetic acid 08 /100 Titration
Heavy metal Pb ND mg/100g ICP
As ND mg/100g ICP
_____________ Gd ___ND mg/100g ICP
Aleohols Methanol 02 /100g AQAC(GO)
Ethanol 0.02 #/100g AQAC(GO)
Propanol ND /100 ACAC(GC)
Butanol ND #/100g ACAC(GQO)
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Table 2. Perfume components of softwood vinegar.

R.T. Components Qual{%o) RI M.W. Yield
1.58 acetaldehyde 72 1497 44 769
1.99 propanal 59 58 749
270 furan, 2,3-dihydro 90 70 1724
334 2-butanone, -3-methyl- 58 86 144
346 2.propenoic acid, methyl ester 72 86 262
5.70 2-butenal 94 1035 70 1867
6.31 2 3-pentanedione 72 100 2309
722 2-butenal, 2-methyl- 94 84 175
9.50 methane, nifro- 72 1141 61 695
10.87 2-hexane 64 84 186
11.66 isoxazole, 5-methyl 58 83 87
11.79 furan, 2,3-dihvdro4-methyl 86 84 334
12.48 furan, 2-methyl 94 82 738
15.81 2,3-pentanedione 47 100 55
16.03 1,3-dioxol-2-one 53 86 76
16.36 2-cyclopenten-1-one, 2-methyl- 70 96 95
16.50 beta-fenchone 50 136 237
17.00 2-heptenal, (E)- 97 112 59
19.49 2-cyclopenten-1-one 86 82 155
19.89 2-methyl-2-cyclopenten-1-one % 9% 450
22,80 2-furancarboxaldehyde 95 96 1446
2412 acetic acid 91 1435 60 559
2515 frufural 97 1446 96 36188
25.72 5-methyl furfural 91 110 944
26.58 ethanene, 1-{2-furanyl)- 91 110 1564
27.03 benzaldehyde 97 1496 106 1520
28.30 2(1H)-pyridinone a0 95 116
2843 propionic acid 53 1523 74 76
30.00 2-furancarboxaldehyde, 5-methyl 91 110 3444
30.10 methyl-2-furocate 94 126 367
30.24 D-fenchyl alcohol 95 154 611
30.38 2-acetyl-5-methylfuran 91 124 228
30.89 2-acetyl-3,5-heptadien-2-one 90 124 127
31.86 benzaldehyde, 2-methyl 93 1639 120 M8
33.21 ethanone, 1-phenyl- 97 120 202
33,98 benzoic acid, ethyl ester 92 1638 150 352
3437 salicylic aldehyde 98 1642 122 618
35.70 borneol L 95 154 461
38.93 ethanone, 1-(4-methylphenyl)- 97 134 56
39.31 3-hydroxy-4-methylbenzaldehyde 90 136 204
42.87 phenol, 2-methoxy 95 1833 124 1154
46.94 2-methoxy-4-methylphenol 97 138 527
49.02 carbamic acid, phenvl ester 53 2074 137 90
49.96 phenol, 4-ethyl-2-methoxy- 9N 152 202
55.77 eugenol 9 2137 164 188
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Table 3. The compounds of five fractions in wood vinegars.

Fraction Compounds Yield
p-Cresol(4-Methylphenol) 2233
2,3-Dimethyl4-hydroxy-2-butenoic lacton 2267
4-Ethylguaiacol 12.85
1-Indanone 2368
3-Methyl-1-indanone 14.35

Neutral 14-Berizodioxan 16.82
Piperonal 1507
Isoeugenol 74.35
Coumarin 10.73
4-Methyl-2,6-di-tert-butylphenol 100.00
3-Ethylpentane 100.00
4-Methylene cyclohexanone 37.66

Base 5-Methyl-2-acetylfuran 14.09
2,6-Di-tert-butylquinone 5.89
Butylated hydroxytoluene 17.07
Phenol 38.07
4-Methylphenol 6.31

Phenol Guaiacol 100.00
2,5-Dimethy] p-benzoquinone 8.01
2,3-Dimethylhydroquinone 12.47
3-Methyl-2(5H)-furanone 16.78

Carbonvl Maltol ) 61,96
b 4-Methyl-2,6-di-tert-butylphenol 100.00
Di-n-butylphthalate 2325

acetic acid 100.00
3-Methyl-1,2-cyclopentanedione 18.25

Acid Maltol 22,69
Acetophenone 36.03
4-Methyl-2,6-di-tert-butylphenol 7213
(0)-Dehydroparadol 8.58
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