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Abstract

Volatile components of domestic Meju and Doenjang were extracted by simultaneous steam distillation ex-
traction, and analyzed by GC-MS. Sixty-four kinds of compounds were identified from neutral fraction. The
contents of pentanal, hexanal and 1-octen-3-ol were high in cooked soybean while those of 3-methylbutanal
and 1-butanol were high in Meju. In the case of Doenjang, so many compounds including acetic acid,
ethylester were identified which was not appeared in Meju. The main compounds in Meju were 3-methyl-1-
butanol, 2-furancarboxyaldehyde, 1-octen-3-ol, benzeneacetaldehyde, methyloctadecadienoate and methy-
loctadecenocate. Of the eleven compounds identified from basic fraction, the contents of 2,6-dime-
thylpyrazine, trimethylpyrazine and tetramethylpyrazine were high in Meju and Doenjang. Nine kinds of
compounds were identified from phenolic fraction and appeared that 4-vinylphenol and p-ethyiguaiacol
were major compounds in Meju and Doenjang. Fifteen kinds of volatile compounds were contained in acidic
fraction. Only four acidic compounds were identified in cooked soybean and Meju, but in Doenjang ten
compounds were identified which did not appeared in other samples. Among them pentadecanoic acid was
major compound.
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Fig. 1. Fractionation of whole steam volatile concentrate of
cooked soybean, Meju and Doenjang.
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Table 1. Yield and odor of each fraction obtained from the
whole steam volatile concentrate of cooked soy-
bean, Meju and Doenjang

Fraction Yield(g)* Odor**
Cooked  NF(N-1) 05873  Oily, Pungent odor
soybean BF(B-1) 0.0435 Roasted soybean
PF(P-1) 0.0108 Medicinal, Cresol-like
AF(A-1)  0.0973 Rancid
UR 0.0750
Meju NF(N-2)  0.5325  Savory odor
after BF(B-2) 0.2586 Roasted soybean, Pungent odor
80days PF(P-2) 0.0455 Medicinal, Cresol-like
fermen  AF(A-2) 0.0976 Rancid
-tation  UR 0.1263
Doenjang NF(N-3) 0.5410  Savory odor
before  GF(B-3) 0.1876 Roasted soybean, Pungent odor
aging PF(P-3) 0.0691 Medicinal, Cresol-like
AF(A-3) 01793 Rancid
UR 0.1024
Doenjang NF(N-4)  0.5279  Savory odor
after BF(B-4) 0.0416  Roasted soybean
60days PE(P-4) 0.0438 Medicinal, Cresol-like
aging AF(A-4) 0.0890 Rancid
UR 0.0827

NF, neutral fraction ; BF, basic fraction ; PF, phenolic frac-
tion ; AF, acidic fraction ; UR, unrecovery

*Yield from 9.5kg of cooked soybean, from 4.8kg of Meju
and from 7.0kg, 5.2kg of Doenjang

**The ether solution of each fraction was absorved on a filter
paper and the filter paper was air-dried to remove the sol-
vent and then subjected to the sensory test by 30 members
of our department
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Fig. 2. GC-MS total ion chromatogram of the neutral frac-
tion obtained from the whole steam volatile concen-
trate of cooked soybean, Meju and Doenjang.
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Table 2. Volatile compounds identified from the neutral fraction of cooked soybean, Meju and Doenjang

Peak Peak area (%)
Compounds
No. N-1 N-2 N-3 N-4
1 Aceticacid + ethylester - - 3.73 1.83
2 2-Methyl-1-propanol - - 0.51 0.83
3 3-Methylbutanal - 8.03 0.52 0.50
4 1-Butanol 211 4.27 0.38 2.19
5 2-Buten-1-ol 2.26 1.19 0.20 -
6 Pentanal 7.30 0.08 0.31 0.51
7 Benzene 1.19 - - -
8 3-Methyl-1-butanol - - 1.20 3.31
9 Toluene - 0.80 0.10 0.73
10 1-Pentene 1.74 0.09 0.33 -
1 Hexanal 12.50 0.77 1.26 1.00
12 2-Furancarboxyaldehyde 0.48 0.05 0.91 3.18
13 (E)-2-Hexanal 1.83 0.04 0.05 -
14 2-Furfurylalcohol - 0.05 0.31 1.22
15 1-Hexanol 0.53 0.59 0.58 -
16 2-Heptanone 0.46 0.34 0.49 0.77
17 Heptanal 0.71 1.31 1.29 1.39
18 (Z)-2-Heptenal 0.36 0.11 0.82 0.95
19 Benzaldehyde 0.95 0.43 0.71 1.85
20 1, 2, 4-Trimethylbenzene - 0.11 0.14 -
21 (E)-4-Octene 0.71 0.36 0.54 0.56
22 1-Octene-3-ol 26.89 2.72 2.09 3.94
23 5-Methyl-3-heptanone - 0.70 0.59 1.49
24 2-Pentylfuran 2.31 2.14 1.87 2.09
25 5-Methyl-3-heptanol 0.27 0.14 0.10 0.57
26 Octanal 0.66 0.81 0.49 -
27 2-Octanal - - 0.28 0.71
28 3-Ethyl-1, 4-hexadiene 0.48 0.22 0.29 0.33
29 1, 2, 3-Trimethylbenzene - 0.17 0.22 0.32
30 3-Ethyl-2-methyl-1, 3-hexadiene - 0.34 0.29 -
31 (E)-3-Octen-2-one 0.29 0.21 0.1 -
32 Phenylacetaldehyde 0.93 0.15 0.98 2.59
33 1-Methyl-2-propylbenzene - 0.13 0.12 -
34 2-Ethyl-1, 4-dimethylbenzene - 0.33 0.30 -
35 2-Nonanone 0.32 0.43 0.36 0.33
36 Undecane - 0.23 0.11 -
37 Nonanal - 1.34 1.1 1.04
38 Phenylethylalcohol 0.34 0.03 0.48 1.42
39 1, 2, 4, 5-Tetramethylbenzene - 0.19 0.15 0.27
40 1-Phenyl-2-propane - 0.21 0.13 -
41 3-Nonen-2-one - 0.56 0.16 -
42 1,2-Dimethoxybenzene - 0.15 0.1 -
43 1-Ethenyl-4-methoxybenzene - 0.30 0.58 1.33
44 (E)-2-Nonenal - 0.18 0.50 0.72
45 3-Ethylphenol - 0.10 0.30 -
46 1-Decanol - 0.08 0.25 -
47 Naphthalene - 0.57 0.68 . -
48 1-Buthyl-4-methoxybenzene - - 0.59 0.87
49 Dodecane - 0.21 0.16 -
50 2, 3-Dihydrobenzofuran - - 2.39 0.39
51 2-Methylnaphthalene - 0.72 0.46 0.63
52 (E,E)-2-, 4-Decadienal - 0.68 0.92 -
53 4-Ethyl-1, 2-dimethoxybenzene - 0.05 0.19 071
54 2-Ethyinaphthalene - 0.09 0.14 -
55 2, 6-Dimethylnaphthalene - 0.13 0.23 -
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Peak Comoounds Peak area (%)
No. N-1 N-2 N-3 N-4
56 1, 8-Dimethoxynaphthalene - 0.14 0.18 -
57 1, 7-Dimethylnaphthalene - 0.09 0.17 -
58 2-Methoxydibenzofuran - - 0.16 -
59 2-Tridecanone - 0.22 0.18 -
60 Methyl pentadecanoate - 0.46 0.61 -
61 Methyl hexadecanoate - 1.53 0.21 -
62 Ethyl hexadecanoate - 0.79 0.52 -
63 Methy! octadecadienoate - 0.37 2.32 6.55
64 Methyl octadecenoate - 1.99 2.39 4.05
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Table 3. Volatile compounds identified from the basic fraction of cooked soybean, Meju and Doenjang

Peak

Peak area(%)

Compounds
No B-1 B-2 B-3 B-4
1 Pyridine 3.06 1.23 1.88 1.15
2 Pyrazine 1.01 0.69 0.70 0.62
3 2-Methylpyrazine 0.79 0.48 0.26 -
4 3-Methylpyridine 0.45 3.66 1.21 -
5 N-Methylpyrrolidone 1.73 - - -
6 2, 6-Dimethylpyrazine 2.01 6.49 1.16 1.02
7 2, 3-Dimethylpyrazine - 0.59 0.46 -
8 2-Ethyi-4-methylthiazole 1.53 1.10 1.38 -
9 Trimethylpyrazine 0.62 1.07 3.62 0.52
10 Tetramethylpyrazine - 3.59 12.89 -
1 3, 5-Diethyl-2-methylpyrazine - - 0.56 0.42
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Fig. 3. GC-MS total ion chromatogram of the basic fraction
obtained from the whole steam volatile concentrate
of cooked soybean, Meju and Doenjang.
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Table 4. Volatile compounds identified from the phenolic fraction of cooked soybean, Meju and Doenjang

Peak Peak area (%)
Compounds

No B-1 B-2 B-3 B-4
1 Phenol 5.04 0.15 1.07 0.80
2 4-Methylphenol 0.28 0.22 0.71 0.30
3 2-Methoxyphenol 0.17 0.09 0.99 0.29
4 4-Vinylphenol 0.41 3.56 1.52 6.96
5 4-Vinylguiacol - - 1.40 0.15
6 o-Hydroxyacetophenone - - - 0.16
7 p-Ethylguiacol 4.69 2.98 1.62 8.82
8 2-Methoxy-4-{2-propenyl) phenol - - - 0.12
9 2-Methoxy-4-prophenylphenol - - - 1.16
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Fig. 4. GC-MS total ion chromatogram of the phenolic frac-
tion obtained from the whole steam volatile concen-
trate of cooked soybean, Meju and Doenjang.
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Table 5. Volatile compounds identified from the acidic fraction of cooked soybean, Meju and Doenjang

Peak Peak area(%)
Compounds

No B-1 B-2 B-3 B-4

1 Ethanoic acid 0.86 0.88 2.82 0.13

2 Propanoic acid 0.15 0.81 - -

3 Pentanoic acid 1.56 0.30 - -

4 Hexanoic acid 0.78 0.67 6.19 1.07

5 Benzoic acid - - - 1.1

6 Heptanoic acid - - 1.48 1.36

7 Octanoic acid - - - 1.33

8 Nonanoic acid - - - 1.25

9 Decanoic acid - - - 1.13
10 Tetradecanoic acid - - - 1.56
11 Pentadecanoic acid - - 16.57
12 Hexadecanoic acid - - - 0.8
13 9, 12-Octadecadienoic acid - - 1.08
14 10-Octadecenoic acid - - - 0.68
15 Octadecanoic acid - - - 0.54
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Fig. 5. GC-MS total ion chromatogram of the acidic fraction
obtained from the whole steam volatile concentrate
of cooked soybean, Meju and Doenjang.
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