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Characterization of Volatile Components in Eoyuk-jang
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Abstract The volatile components in Eoyuk-jang, a traditional Korean fermented food, were isolated using solvent
extraction, and analyzed by gas chromatography-mass spectrometry (GC-MS). A total of 36 components, including 11
aliphatic hydrocarbons, 4 acids, 2 ketones, 5 phenols, 7 alcohols, 1 pyrazines, 4 pyrones and furanones, and 2 miscellaneous
components, were found in Eoyuk-jang; among them, butanoic acid was quantitatively dominant. In addition, the aroma-
active compounds were determined by gas chromatography-olfactometry (GC-O) using aroma extract dilution analysis
(AEDA). A total of 20 aroma-active compounds were detected by GC-O. Butanoic acid (rancid) and methional (cooked
potato-like) were the most potent aroma-active compounds with the highest FD factors (Log, FD), followed by 2-methyl-
2-butanol (soysauce-like), 3-hydroxy-2-butanone (buttery), and 2-furanmethanol (bumnt sugar-like).
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Table 1. Ingredients used for preparation of Eoyuk-jang

Ingredients Contents
Fermented soybeans 7,700 g
Beef 2,700 g
Chicken 3,000g
Pheasant meat 1,400 g
Gray mullet 1,700 g
Red sea bream 2,700 g
Mussel 800¢g
Lobster 1,000 g
Abalone 110 g
Garlic 450 g
Spring onion 400 g
Ginger 425¢g
Salt water (salt) 60L (21,850 g)
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Table 2. GC-MS conditions for the analysis of volatile components in Eoyuk-jang

Column DB-wax (Length 30 m x L.D. 0.25 mm x Film thickness 0.25 pm) -
Carrier gas He (flow rate 0.8 mL/min)

Injector temp. 200°C

Detector temp. 250°C

Oven temp. 40°C (5 min) to 200°C (15 min), 4°C/min

Injection volume 1pL

Split ratio Spiltless

Mass spectra ionization energy 70eV

Mass scan range 40-550 am.u.

Scanning rate 2.86 scan/sec
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Table 3. Volatile components identified in Eoyuk-jang by GC-MS

No. RIV Possible components Relative peak area® ID*
Aliphatic hydrocarbons
1 <1000 3,3,5-trimethylheptane 0.055+0.011 MS
2 <1000 2,6-dimethylnonane 0.058 +0.001 MS
3 1044 1,2-dimethyleneheptane 0.017 £0.000 MS
4 1088 7-methyl-1-undecene 0.058 £ 0.007 MS
5 1091 2-methyl-2-heptene 0.060 +0.006 MS
6 1172 4,6-dimethylundecane 0.005 £ 0.000 MS
7 1184 dodecane 0.008 + 0.001 MS
8 1187 4,8-dimethylundecane 0.011 £0.001 MS
9 1196 6-ethylundecane 0.025 £ 0.001 MS
10 1205 4,6-dimethyldodecane 0.095+0.016 MS
11 1439 2-methyldecane 0.034£0.012 MS
12 1423 acetic acid 1.316 +£0.050 MS/RI
13 1551 2-methylpropanoic acid 0.136 £ 0.009 MS
14 1602 butanoic acid 4.053 +0.269 MS/RI
15 1654 3-methylbutanoic acid 1.276 + 0.062 MS/RI
Ketones
16 1271 3-hydroxy-2-butanone 0.069£0.013 MS/RI
17 1947 1-(1H-pyrrol-2-yl)-ethanone 0.046 + 0.000 MS
Phenols
18 1840 2-methoxyphenol 0.034 £ 0.003 MS/RI
19 1980 phenol 0.021 +0.001 MS/RI
20 2166 4-vinyl-2-methoxypheno| 0.031+0.003 MS
21 >2200 2,6-dimethoxyphenol 0.143+0.016 MS
22 >2200 2,4-bis(1,1-dimethylethyl)phenol 0.138 +£0.011 MS
Alcohols
23 1013 2-methyl-2-butanol 0.009 +0.000 - MS
24 1100 2-methyl-1-propanol 0.006 +0.001 MS/RI
25 1116 2-propen-1-ol 0.102 +0.007 MS
26 1535 2,3-butanediol 0.957 +£0.035 MS/RI
27 1647 2-furanmethanol 1.043 £0.016 MS/RI
28 1703 3-methyl(thio)propanol 0.058 £ 0.000 MS/RI
29 1999 3-methyl-1-penten-3-ol 0.019 +0.001 MS/RI
Pyrazines
30 1478 tetramethylpyrazine 0.058 +0.005 MS
Pyrones & Furanones
31 1942 3-hydroxy-2-methyl-4H-pyran-4-one 0.268 +0.007 MS
32 1990 5,6-dihydro-4-methy!l-2H-pyran-2-one 0.017 +£0.002 MS
33 2024 hydroxyl dimethylfuranone 0.028 +£0.002 MS
34 >2200 2,3-dihydro-3,5-dihydroxy-6-methyl-4H-pyran-4-one 0.269 +0.017 MS
Miscellaneous compounds
35 1327 1,1-dimethyl-2-propylcyclohexane 0.134 £0.006 MS
36 1417 1,3-di-tert-butylbenzene 0.232 £0.025 MS

URetention indices were determined using n-paraffins Cy-C,, as external references.

DRelative peak area (peak area of component/peak area of internal standard).

Ientative identification was performed as follows: MS, mass spectrum was consistent with that Wiley mass spectrum database (1995, Hewlett
Packard Co., Palo Alto, CA, USA); R, retention index was consistent with that of the literatures (35).
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acetyl CoA7} TEA|H, o]A-& acetylphosphate® HFH T
ADPE Qislele] HF:H oz ATPY 7 acetic acid’t HAH
th(14-15). B9, F LA FNAN pyrazineFE F2 LS
2 yehhedl, Choidt Ji(16)2 U nato®] 7] A€ & st



ol87ge) Ay W) % 369
Table 4. Aroma-active compounds in Eoyuk-jang
No. RIY Possible compounds Aroma descriptions? I}ngol;l)) DY
1 1013 2-methyl-2-butanol soysauce-like 7 MS/SN
2 1100 2-methyl-1-propanol urine 6 MS/RI/SN
3 1116 2-propen-1-ol fermented soybean-paste-like 4 MS/SN
4 1244 unknown sweaty 7 SN
5 1271 3-hydroxy-2-butanone buttery 7 MS/RI/SN
6 1327 1,1-dimethyl-2-propylcyclohexane alkane/chemical 4 MS/SN
7 1334 unknown seasoning-like 7 SN
8 1423 acetic acid strong pungent/ sour 5 MS/RI/SN
9 1478 tetramethylpyrazine nutty 6 MS/SN
10 1483 methijonal cooked potato-like 8 RI/SN
11 1510 propanoic aicd sour 6 RI/SN
12 1602 butanoic acid rancid 8 MS/RI/SN
13 1647 2-furanmethanol burnt sugar-like 7 MS/RI/SN
14 1654 3-methylbutanoic acid sweaty 5 MS/RI/SN
15 1840 2-methoxyphenol burnt/woody/medicinal 5 MS/RI/SN
16 1892 unknown sweaty/rancid 6 SN
17 1942 3-hydroxy-2-methyl-4H-pyran-4-one caramel-like/sweet 4 MS/SN
18 1990 5,6-dihydro~4-methyl-2H-pyran-2-one caramel-like/sweet 4 MS/SN
19 >2200 unknown roasted 4 SN
20 >2200 2,3-dihydro-3,5-dihydroxy-6-methyl-4H-pyran-4-one caramel-like/sweet 4 MS/SN

DRetention indices were determined using »-paraffins C,-C,, as external references.

DAroma description assigned during AEDA.

IFD factors determined by two panelists. An FD factor <1 means that the respective compound was not detected during sniffing of the undiluted

extract.

“Tentative identification was performed as follows: MS, mass spectrum was consistent with that Wiley mass spectrum database (1995, Hewlett
Packard Co., Palo Alto, CA, USA); RI, retention index was consistent with that of the literatures (35); SN, by sniffing test.
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Fig. 1. GC-MS total ion chromatogram (upper) and FD chromatogram (lower) of Eoyuk-jang.
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