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Volatile Flavor Compounds in Omandungi (Styela plicata)-Doenjang (Soybean paste) Soups and stew
by Cooking. Eun-Jeong Jeong, Woo-Jin Cho' and Yong -Jun Cha*. Department of Food and Nutrition,
Changwon National University, Changwon 641-773, Korea, 'Center for Food & Drug Analysis, Busan Regional
Korea Food and Drug Administration, Busan 608-829, Korea - For useful basic data in developing of
Omandungi (Styela plicata) processed products, volatile flavor compounds were analyzed to identify the
key reaction flavor compounds induced through heat treatment (100°C, 10 min) in Omandungi -Doenjang
(soybean paste) soups and stew. A total of 128 flavor compounds were identified and composed mainly
of esters (16), aromatic compounds (14), N-containing compounds (11), alcohols (34), terpenes (5), car-
bonyl compounds (23), furans (4), hydrocarbons (13), acids (5) and miscellaneous compounds (3). Three
groups including aromatic compounds, alcohols and acids were detected in high amounts in Doenjang.
However, the levels of C4-C6 series acids (i.e., pentanoic acid having off-flavor) decreased by cooking
(100°C, 10 min), whereas that of furans (i.e., furfural) as heat induced compounds increased 2 times.
Alcohols were detected the major group in Omandungi and followed by hydrocarbons and aromatic
compounds in that order. In particular, 3 compounds including decenol, 2,6-dimethylheptanol and octa-
nol were the major alcohols of Omandungi. By cooking, the compounds known heat-induced compound,
2-acetyl-2-thiazoline and benzothiazole, were newly formed in Omandungi-Doenjang stew. The alcohols
(i.e., decenol, 2,6-dimethylheptanol), hydrocarbons and aromatic compounds derived from Omandungi
were supposed to enhance a seafood-like flavor in Omandungi-Doenjang stew.
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Table 1. Changes of volatile flavor compounds in Omandungi (Styela plicata)-Doenjang (soybean paste) soups and stew by cooking

Concentration (ng/g)"

Soybean paste

Compounds R ) SP soup Omandungi Omandungi  Omandungi-SP

soup stew

Mean (5.D))  Mean (S.D) Mean (5.D) Mean (S.D) Mean (5.D)

Esters (16)

Propyl acetate <1,000 2 69.2(7.0) -
Ethyl butanoate 1043 175.4(19.9) 283 (2 3) - - 13.6(0.8)
Ethyl 2-methyl butanoate 1059 58.2(3.7) 4.9(0.6) - - 5.1(0.6)
Ethyl isovalerate 1074 71.5(6.4) 6.8(1.3) - - 7.6(0.6)
Butyl acetate 1081 120.8(5.2) 59.3(5.2) 511.1(16.9) 93.2(3.3) 44.3(1.9)
Isoamyl acetate 1129 19.3(1.4) - - -
Ethyl hexanoate 1241 192.3(17.4) 4.3(0.7) - - 5.8(1.2)
Ethyl heptanoate 1340 22.2(2.3) - - - -
Ethyl lactate 1350  521.9(13.3) 63.5(12.7) - - 42.8(5.3)
Ethyl octanoate 1444 33.3(6.7) 13.5(3.8) - - 5.0(0.5)
Ethyl benzoate 1683  238.0(19.7) 55.9(8.4) - - 44.1(7.1)
Ethyl phenylacetate 1800 66.0(5.6) 17.2(4.6) - - 18.1(1.2)
Ethyl dodecanoate 1849 13.1(2.1) 9.8(1.7) - 49(1.1)
Ethyl myristate 2054 45.2(8.9) 27.8(3.7) - - 17.1(3.6)
Ethyl palmitate 2261 760.1(95.1) 711.1(84.7) 317.0(41.7) 412.5(87.6) 314.2(56.6)
Ethyl oleate 2487  245.0(26.7) 268.1(16.2) - - 106.4(17.8)
Aromatic compounds (14)
Toluene 1049  4,396.4(296.9) 3,847.9(283.4) 5,695.6(531.1) 2,582.7(188.5)  3,049.1(342.1)
Ethylbenzene 1137 115.8(8.7) 84.4(2.6) 472.3(15.4) 121.9(10.8) 59.5(3.5)
p-Xylene 1144 187.8(7.2) 153.3(10.7) 268.1(30.4) 253.0(11.9) 103.3(3.0)
m-Xylene 1151 84.0(1.2) 58.1(1.8) 113.8(8.6) 96.6(5.9) 39.9(3.7)
o-Xylene 1196 206.3(9.1) 211 7(31.7) 234.9(37.4) 292 0(20.8) 114.7 (1.9)
3-Ethyltoluene 1237 11.1(2.1) 7.3(0.8) 29.4(2.9) 6.7(0.9) 9.6(1.8)
Styrene 1269 58.6(5.6) 37 8(54) 34.4(3.6) 415(8.2) 17.8(1.1)
1,2,4-Trimethylbenzene 1295 36.8(1.9) 22.0(2.8) 46.5(4.9) 41.8 (9 5) 13.5(2.2)
Naphthalene 1764 27.8(3.3) 17.5(1.7) 8.1(0.4)
2-Methoxyphenol 1875  130.1(15.0) 23.8(1.4) -5) - 19.3(0.9)
Phenol 2025 279.2(53.4) 46.7 (5.0) 59.8(10.3) 65.4(20.1) 86.3(4.2)
4-Ethyl-2-methoxyphenol 2045 245.4(44.0) 68.8(13.9) - - 40.9(4.3)
4-Ethylphenol 2189 357.4(58.8) 51.5(7.6) - - 36.8(4.9)
4-Vinyl-2-methoxyphenol 2213 1,942.3(188.6) 551.5(45.0) - - 264.5(67.0)
Nitrogen-containing compounds (11)
Allynitrile 1103 349.1(15.3) - - - - -
Allynitrile (isomer) 1164 161.3(10.6) - - - - -
Allynitrile (isomer) 1188  321.5(55.5) - - - - -
2,5-Dimethylpyrazine 1328  296.3(31.8) 25.7(5.0) - - 23.9(1.5)
2-Methoxy-3-methylpyrazine 1381 37.8(8.8) 259(2.3) - - 19.2(5.0)
Trimethylpyrazine 1413 435.9(36.4) 6.4(0.2) - - 5.5(0.5)
Tetramethylpyrazine 1483 717.7(88.8) 17.5(2.9) - - 43.1(4.0)
3,5-Diethyl-2-methylpyrazine 1519 75.4(4.0) - - -
Methyl-2-pyrrolidinone 1686 242.0(31.2) 70.3(6.6) - - 49.9(7.4)
2-Acetylpyrrole 1983 52. 7( 0) 96.9(18.6) - - 268.5(41.3)
4-Hydroxybenzeneacetonitrile 2341 264.2(30.2) - - 99.1(18.8)
Terpenes (5)
Pinene 1007 9.1(1.8) 12.0(24) 12.9(1.7) 11.0(2.1) 4.7(1.0)
Limonene 1207 316.2(71.5) 226.5(40.0) 319.7 (11.9) 182.5(18.5) 94.6(11.8)
a-Copaene 1504  120.5(14.5) 44.6(6.7) - - 40.3(10.6)
Linalool 1550 60.8(8.7) - - - -
p-Caryophyllene 1614  203.6(12.2) 123.8(12.6) - - 83.6(11.6)




Table 1. continued

Journal of Life Science 2008, Vol. 18. No. 11 1573

Concentration (ng/g)"

Compounds R Soybean paste SP soup Omandungi Omandungi  Omandungi-SP
(SP) soup stew
Mean (5.D))  Mean (S.D) Mean (5.D) Mean (S5.D) Mean (S.D)

Alcohols (34)
2-Methylpropanol 1092 196.0(26.2) - - - -
3-Pentanol 1112 - - 774(1.2) - -
Butanol 1145 49.5(5.0) 9.3(1.2) - 7.5(0.7)
2-Methyl-3-pentanol 1161 - - 460.7 (5.7) - -
1-Penten-3-ol 1165 - - 419.1(11.9) 132.6(22.7) 52.4(10.5)
3-Methylbutanol 1209  1,698.3(125.8) 69.0(14.6) - - 63.2(6.7)
Pentanol 1254 - - 32.2(6.8) 208.6(42.7) 67.0(6.9)
(Z)-2-Pentenol 1327 - - 447.5(4.7) 45.2(5.5) 48.7(7.1)
Hexanol 1358 81.1(24) - 474 (5‘9) 29.9 (3.7) 13.4(14)
3-Octanol 1396 37.3(6.6) - -
Cyclohexanol 1411  451.2(71.2) 351.8(49.3) 274.5 (2 5) 310.7 (42.4) 361.8(38.2)
1-Octen-3-ol 1455  174.5(18.4) 53.7(8.5) 771(15.2) 44.68 (3.54) 40.1(4.2)
(2)-1,5-Octadien-3-ol 1492 - - 129.1(21.5) 102.3(34.2) 24.8(4.3)
2-Ethylhexanol 1495 103.3(14.1) 62.2(9.6) 66.9(6.4) 57.8(10.0) 38.0(4.3)
2,6-Dimethylheptanol* 1554 - - 8,447.7(906.7)  6,082.8(426.5)  3,248.3(751.3)
Octanol 1563 - - 4,196.7 (82.9) 790.8(55.4) 397.9(49.7)
(E)-3-Octenol* 1566 - - 542.4(13.8) 469.2 (61.8) 146.9 (21.6)
(Z)-3-Octenol* 1592 - - 514.8(29.8) 581.0(49.8) 173.9(11.0)
C8-Alkenealcohol 1623 - - 1,162.9(59.7) 685.11 (41.35) 261.8(45.3)
6-Nonenol* 1643 - - 109.6(5.1) 93.7(25.8) 33.5(6.4)
Nonanol 1665 - - 513.0 (24 9) 149.8 (30.3) 36.9(1.7)
2-Furanmethanol 1668  710.7(118.9) 711.4(78.8) 522.3(16.2)
2-Nonen-1-ol 1692 - 637.1 (15.6) 136.8 (17.8) 89.2(5.3)
3-(Methylthio)propanol 1726 123.8(14.5) 68.1(14.9) 31.8(7.3)
(E,E)-3,6-Nonadien-1-ol 1759 - - 434.6 (11.5) 170.0 (13 1) 59.3(10.4)
Decanol 1767 - - 1,150.9(12.9) 998.2(87.6) 515.7 (41.2)
9-Decenol* 1793 - - 10,699.3(163.6)  5,553.4(228.0) 1,120.3(95.7)
6-Decenol* 1815 - - 2,707.7(59.8)  1,103.8(142.9) 189.3(33.1)
3-Dodecenol* 1824 - - 338.7(50.8) 151.9(22.3) 70.0(3.7)
Benzenemethanol 1894  151.4(19.7) 42.2(42) 71. 3(11.1) 13.6(2.0) 39.909.9)
Benzenethanol 1924 422.5(47.8) 257.1(17.5) - 119.9(5.1)
Dodecanol 1968 40.8(3.8) 11.6(1.8) - - 11.6(1.5)
Methylmaltol 1974  122.2(19.9) 81.9(10.7) - - 56.5(7.8)
Maltol 1981 3,631.6(260.9)  2,856.0(153.4) - - 1,945.4(115.9)

Carbonyl compounds (23)
Pentanal <1,000  815(5.7) 107.2(1.6) 63.1(12.5) 188.4(20.1) 112.3(8.8)
2-Hexanone 1005 - - 150.1(11.2) - -
1-Penten-3-one 1031 - - 397.2(64.3) - -
Hexanal 1092 102.5(7.3) 50.4(0.6) 306.1(9.4) 84.3(1.7) 33.0(22)
(E)-4-Pentenal 1117 - - 62.0(7.4) - -
3-Penten-2-one 1132 - 16.9(0.8) 9.1(0.3)
(E)-2-Pentenal 1140 - - 55.7(6.7) - -
3-Octanone 1262 32.0(1.6) - - -
3-Hydroxy-2-butanone 1296 402.8(13.5) 252.6(18.8) - - 149.7 (8 4)
1-Hydroxy-2-propanone 1320 102.7(11.5) 128.1(19.9) - - 102.4(5.2)
(E)-2-Heptenal 1334 57.8(9.9) 29.0(3.3) - - 29.5(3.6)
Nonanal 1405 77.8(10.7) 59.9(6.5) 234.3(27.2) 59.3(5.4) 31.1(4.4)
3-(methylthio)propanal 1472 131.1(19.0) 317.5(35.6) 204 2(11.5)
(E,E)-2,4-Heptadienal 1480 - 066.4(8.1) 9.6(1.3) 7.1(0.3)
Decanal 1510 30.5(1.0) 253(4.1) 142.3(13.7) 72.3(4.3) 15. 18 (1.67)
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Table 1. continued

Concentration (ng/g)"

Compounds R Soybean paste SP soup Omandungi Omandungi  Omandungi-SP
(SP) soup stew
Mean” (D)’  Mean (S.D) Mean (S.D) Mean (S.D) Mean (S.D)
Benzaldehyde 1540  157.3(20.3) 151.3(17.5) 106.8(12.4) 87.4(13.5) 122.3(5.6)
(E,Z)-2,6-Nonadienal 1603 - 33.0(6.6) - -
Dihydro-5-methyl-2(3H)-furanone 1630 61.8(10.0) 42, 7(9 7) - - 44.3(1.8)
Dihydro-2(3H)-furanone 1650  297.2(23.0) 249.5(35.9) - - 165.8(6.2)
Benzeneacetaldehyde 1666  327.3(38.0) 773.1(122.1) - - 472.0(11.2)
2-Hydroxy-3-methyl-2-cyclopenten-1-one 1841 38.7(6.5) 253 (l 6) - - 25.4(1.9)
2-Phenyl-2-butenal 1950 79.7 (9.6) - - -
2-Cyclohexylidenecyclohexanone* 2086 - - 188.9(18.8) 78.4(7.4) 23.3(1.4)
Furans (4)
2-Pentylfuran 1239 93.2(13.4) 37.3(4.4) - - 23.7(0.7)
Furfural 1479 1264(36.6)  1,019.1(38.1) - - 676.1(6.7)
5-Methylfurfural 1587 - 100.8(12.3) - - 55.1(6.3)
2,3-dihydrobenzofuran 2409  549.1(99.2) 317.3(34.0) - - 151.3(5.1)
Hydrocarbones (13)
1,1-Dimethoxybutane <1,000 138.0(4.6) - - -
Propylcyclohexane <1,000 38.3(3.0) - - 32. 9( 6)
Decane 1006 62. 4( 7) 43.8(4.6) 68.3(5.2) 46.1(7.2) 46.9(15.7)
Dodecane 1201 137.7(36.8) 116.0(29.5) 51.29(7.89) 53.68(9.21) 68.2(3.5)
Tetradecane 1400  255.4(13.8) 281.8(28.0) 214.9(26.0) 228.3(29.0) 114.7(17.7)
1,2,3-Trichloropropane 1,469  111.8(16.5) 74.8(9.0) - - 48.6(5.0)
1,2-Dichlorocyclohexane 1476  238.1(7.0) 260.8(38.9) - 182.6(10.3)
Pentadecane 1500 97.2(18.1) 61.5(9.6) 236. 4( 0) 206.5(15.2) 34.3(9.5)
Hexadecane 1601 73.8(11.3) 72.5(7.0) 77.1(5.9) 99.4(14.3) 39.7(7.8)
2-Ethyl-1,1-dimethylcyclopentane* 1620 - - 3,621.2(62.8)  1,499.0(266.2) 629.9(53.5)
1,1-Dimethyl-cyclohexane* 1634 - - 2483.7(50.7)  1,065.3(192.6) 334.6 (64.3)
Spiro[2,9]dodeca-5,9-diene* 1915 - - 1,826.4(16.7) 640.3 (67.6) 130.7 (30.4)
1(E)-8(Z)-10-Tridecatriene* 2081 - - 186.0(19.9) 83.5(7.9) 25.9(1.5)
Acids (5)
Isobutyric acid 1606 596.7(80.5) 78.8(13.8) - - 53.6(5.2)
Butyric acid 1676 555.7(67.9) 101.7(8.6) - - 76.7(5.1)
2-Methylbutyric acid 1695  891.3(71.9) 188.7(11.4) - - 132.2(34.9)
Pentanoic acid 1698  4,252.8(609.9) 587.3(21.4) - - 377.8(28.3)
Hexanoic acid 1892 182.9(26.0) 75.7(12.4) - - 51.9(2.9)
Miscellaneous compounds (3)
2-Acetyl-2-thiazoline 1777 - - - 20.1(2.8) 8.2(1.1)
Isomer 1868 - - 951.5(35.7) 456.6(82.5) 123.4(24.1)
Benzothiazole 1955 - - 12.2(2.4) 4.0(0.9)

YConcentration of each compound was calculated with relative content to cyclohexanone concentration put in sample (141.09 ug)

(factor=1).
?Retention Index on Supelcowax 10™

capillary column (60 m lengthx0.25 mm i.d.x0.25 pm film thickness).

IMean (S.D)=Mean concentration of 2 SAFE extraction and 2 injection of each extract, and standard deviation of mean concentration.

Not detected.

‘These compounds were tentatively identified by MS library data (Wiley 275K, Hewlett-Packard Co., USA) only.
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