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Abstract

Toha-jeot, a traditional salt—fermented seafood in Korea, was purchased on the market in order
to analyze the flavor compounds. Volatile flavor compounds in unfermented and fermented Toha—jeot
were compared by vacuum simultaneous steam distillation—solvent extraction/gas chromatography/
mass spectrometry. A total of 104 volatile flavor compounds were detected in both samples. Of these,
66 were positively identified, composed of aldehydes(14), ketones(8), alcohols(30), terpenes(20), sulfur—
containing compounds(10), aromatic compounds(6), esters(12) and miscellaneous compounds(5). Levels
of several other compounds such as aldehydes, terpenes, sulfur—containing compounds and esters
decreased with fermentaion time, whereas alcohols, ketone and aromatic compounds increased. Par-
ticularly, levels of alcohols in fermented Toha—jeot was 21 times higher than those of unfermented one.
Major volatile flavor compounds in both samples were composed of terpenes, sulfur-containing com-

pounds, esters and ethanol.
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Fig. 1. Total ion chromatogram of volatile flavor compounds in unfermented Toha—jeot.
The peak numbers are correspond to those listed in Table 1.



Al Bake] PR 225

Aunsance 7 10 12,1 30 33 40
" I
450000 j |
“A000C00
250000 J
300000 I
2BsS0000 4
200000 3 18 20
Tooo000 \
soooo J JV \J
Time—»® &.00 1o 0o 12 00 1400 16 Je oo 20 00 22 00 24.00 2600  26.00
83
Avundance AK 3 19 51 53 69 74 80 82 )
75 ‘ | I
“4MO0000 - l
acoooo
asococoo 55
3c0000 78
z80000 72 \
zooooo 26 17
1soc000 52 \
100000 4 ‘
80000 4 AA,/\.AI‘

Tirmne—»0

32.00 ECH oo 38.00 a«D.CO

az. 00

aa. oo 46.00 4«48.00 S0.00 S52Z.00

87

]
©
-

aABundance

84
85'
450000 4
400000
asocaoo
3oovooo
280000
200000
1s0000
100000
soooo

88
3 $
| 89 m
- Dv-

104

MMUM

$8.00 S8.00 B80.00 62.00 €4.00

ELXCY

eelco 7o 00 »2.00 ra.00 F6.00 78.00

Fig. 2. Total ion chromatogram of volatile flavor compounds in fermented Toha—jeot at 5+2°C for 90 days.
The peak numbers are correspond to those listed in Table 1.
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Table 1. Volatile flavor compounds in commercial Toha-jeot

i P Retention Peak area
PI\??{ ]()J;rrcli);)slgnds name Rei;c;ne t;(on izlt{io?{ea PNezk Comé);’)ué;:zsname index ratio?
(RD Ur®  F ) (RI)) ur? FD
Aldehydes(14) 446 3.92 Alcohols(continued)
1 2-Methylbutanal 913 0.01 60 1-Octen—3-ol 1455 0.12 0.29
2 3-Methylbutanal 919 0.53 0.01 63 2-Ethyl-1-hexanol 1493 0.14
9 (E)-2-Butenal 1040 0.65 66 2-Nonanol 1524 0.33
15 Hexanal . 1082 148 054 | 69 Linalool 1551 077 113
17 2-Methyl-(E)-2-butenal 1094 0.18 70 Octanol 1561 0.17
32 (E)-2-Hexenal 1218 033 75 B -Terpineol(isomer)” 1604 0.39
43 Octanal 1290 0.21 83 o -Terpineol(isomer)” 1699 1.09
47 (E)-2-Heptenal 1324 0.05 84 endo-Borneol 1701 291 3.70
67 Benzaldehyde 1525 015 | 91 B -Citronellol” 1770 253 087
77 Phenylacetaldehyde 1648 0.01 95 Geraniol” 1852 2.10 0.21
82 (2)-Citral 1684 0.84 099 | 98 Benzenemethanol 1881 0.01
88 (E)-Citral 1736 160 | 99 Phenylethanol 1916 0.08
102 Pentadecanal® 2030 0.29 | 103 Farnesol” 2040 041
105 Hexadecanal® 2134 018 033
Terpenes(20) 13540 49.25
Ketones(8) 246 309 | 6 Tricyclene” 1004 0.33
5 2-Pentanone 955 001 7 a-Pinene 1018 590 087
28 2-Heptanone 1182 0.24 12 Camphene 1059 23.70 5.11
49 6-Methyl-5-hepten-2-one 1339 062 203 | 18 B -Pinene 1095 0.32 0.17
56 2-Nonanone 1390 0.26 20 Sabinene 1118 0.28 0.17
64 1-(2-Furanyl)-ethanone 1509 001 | 23 B-Myrcene(isomer) 1151 1.15
74 2-Undecanone 1603 0.75 053 | 25 «-Phellandrene 1161 0.73
96 Geranylacetone 1860 0.33 016 | 26 B -Myrcene(isomer) 1165 1.69
100 B -Ionone 1942 0.25 036 | 29 Limonene 1190 3.19
30 A -Phellandrene” 1204 2640  7.89
Alcohols(30) ' 1985 43128 | 65 Camphor 1519 0.19 0.33
3 Ethanol 929 6.87 41137 | 68 7 -Cadinene® 1539 017 007
11 (E)-2-Butanol 1051 096 | 79 A-Farnesene(isomer)” 1665 0.35
14 Propanol 1071 255 | 81 PB-Farnesene(isomer)” 1674 0.47
16 2-Methyl-1-propanol 1091 0.14 85 & —Cadinene” 1720 2.01
19 2-Propen-1-ol” 1114 208 86 @ -Zingiberene” 1728 4385  21.87
21 2-Methylpropanol 1123 0.52 87 B -Bisabolene” 1735 934 4.00
22 3-Pentanol 1135 040 | 89 Azulene® 1739 0.58
24 1-Penten-3-ol 1159 071 90 Farnesene(isomer)” 1764 3.91 2.29
33 3-Methyl-1-butanol 1225 273 92 Farnesene(isomer)? 1780 1257 4775
36 Pentanol 1250 0.18
44 2-Methyl-1-pentanol 1314 0.08 0.07 Sulfur-containing
45 4~Methyl-1-pentanol 1320 1.29 compounds(10) 14643 111.09
46 2-Heptanol 1322 0.64 058 | 13 Dimethyldisulfide 1070 041
48 (E)-2-Penten-1-ol 1329 031 | 34 Methylpropyldisulfide 1230 0.02
50 2-Methyl-4-penten-1-of’ 1344 010 023 | 37 24-Dimethylthiophene® 1252 0.09
51 Hexanol 1353 0.37 124 1 4 Methyl-2-propenyldi- 1262 0.68 3.74
55 (2)-3-Hexen-1-ol 1384 008 038 sulfide(isomer)”




AR £5459) FrgE 227

Continued

Retention  Peak area

Peak  Compounds name index ratio”

No. by class

®) U P

Sulfur-containing

compounds(continued)
42 Methyl-2-propenyldisulfide 1288 322
(isomer)”
54 Dimethyltrisulfide 1377 0.40
57 (E)-Propenylpropyldisulfide” 1430 070
62 di-2-Propenyldisulfide” 1489 13742 107.35
73 Methyl-2-propenyltrisulfide” 1592 167
93 di-2-Propenyltrisulfide” 1791 182
Aromatic compounds(5) 08 058
8 Toluene 1037 001
38 2-Ethyltoluene 1256 0.06
41 para-Cymene 1269 0.06
97 2-Methoxyphenol® 1865 052
101 Phenol 2010 0.78
Esters(12) 706 701
10 Ethyl butanoate 1047 403
31 Butyl butanoate 1212 0.11
39 Pentyl butanoate” 1259 0.11
52 Hexyl butanoate” 1362 001
58 Ethyl octanoate” 1437 0.09
61 Dithio(1-propenyl) propionate” 1469 512
71 Bornyl acetate” 1582 046 009
72 Etayl nonanoate” 1591 0.15
76 Ethyl decanoate” 1640 011
80 Ethyl-4-decenoate” 1668 117
9 Ethyl dodecanoate” 1849 0.32
104 Ethyl tetradecanoate” 2048 148 082
Miscellaneous
compounds(5) 323 153
4 2-Ethylfuran 952 1.36
27 Pyridine nu7n 062
35 2-Pentylfuran 1232 025
53 2,46-Trimethylpyridine(1S)® 1363 1.00 100
59 2-Ethyl-35-dimethylpyrazine 1446 0.05
78 2-Methylbutanoic acid 1653 048

1)Compound peak area/Internal standard peak area
Unfermented Toha-jeot

Fermented Toha-jeot at 5:2°C for 90 days
“Tentatively identified by MS data
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