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Comparison of Volatile Flavor Compounds in Commercial Crab-like Flavorants by Analyzing
Methods. Yong-Jun Cha’, Woo-Jin Cho and Eun-Jeong Jeong. Dept. of Food and Nutrition, Changwon
National University, Changwon 641-773, Korea — Volatile flavor compounds in commercial crab-like
flavorants were compared by mean of solid phase microextraction (SPME) and liquid liquid con-
tinuous extraction (LLCE)/GC/MSD methods. A total of 86 volatile flavor compounds were detected.
Of these, 71 were positively identified consisting mainly of sulfur-containing compounds (13), alde-
hydes (3), ketones (2), esters (26), alcohols (5), aromatic compounds (3), terpenes (8), acids (2) and mis-
cellaneous compounds (9). SPME method was more effective than LLCE method in detection of vola-
tile components in commercial crab-like flavorants. Eight S-, N-containing compounds such as di-
methyl sulfide, dimethyl disulfide, dipropyl disulfide, 3-(methylthio)propyl acetate, 3-(methylthio)
propanal, .3:(methylthio)propanol, 2-methyl-3-(methylthio)pyrazine and 2-methyl-5-(methylthio)pyr-
azine, 8 esters such as styrallyl acetate, ethyl acetate, isoamyl acetate, benzyl acetate, ethyl pentanoate,
butyl pentanoate, isoamyl pentanoate and furfuryl acetate were considered as major components in
crab-like flavorants.

Key words — Crab-like flavorant, flavor, solid phase microextraction, liquid liquid continuous ex-
traction
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Table 1. Volatile compounds in commercial crab-like flavorants by SPME and LLCE methods

(ng/g)"
SPME” LLCE”
Compound RI” “Product Product Product Product Product Product Product Product
A B C D A B C D

S-containing compounds (17) 61,984.1 905.6 241929 3,266 8951.1 215 21815 208.1
Dimethyl sulfide <900 30,9197 193626 25018 - - - -
Dimethyl disulfide 1074 1379 107.7 832.7 20 99.7 16.4 221 11.3
Methylethyl disulfide 1141 - 51.2 - - 34.2 11 0.1 -
Diethyl disulfide 1202 184.9 - - - 12.7 - - -
Methylpropyl disulfide 1219 - 11.3 - - - 0.8 - -
Dipropy! disulfide 1372 - 527  3,385.6 - - - 1169 -
2-Methyl-5-(methylthio)furan 1385 225 - - - 7.3 - - -
3-(Methylthio)propanal 1468 246.8 - - 34.7 - - - 72
2-Furfurylmethyl sulfide 1495 527.4 - - - 337.3 - - -
Methyl 3-(methylthio)propionate* 1534 - - - 568.1 - - - 189.6
3-(Methylthio)propyl acetate* 1660 29,063.2 - 287.0 - 7,230.0 - 46.8 -
Methyl 2-Methyl-3-furyl disulfide* 1683 - - 37.6 - - - - -
2-Methyl-3-(methylthio)pyrazine 1694 - 4242 - - - 32 - -
2-Methyl-5-(methylthio)pyrazine 1755 - 258.5 - - - - - -
3-(methylthio)propanol 1794 584.3 - - - 610.1 - 1,583.8 -
Bis(2-methyl-3-furyl)disulfide* 2171 53 - 60.9 - - - - -
4-Methyl-5-thiazoleethanol 2418 2926 - 226.6 - 619.7 - 4118 -
Aldehydes (3) 11.1 744.0 780.0 65.8 0.8 31.3 1284 46
2-Butenal 1044 - 288 - - - 248 - -
2,6-Dimethyl-5-heptenal 1351 - 655.3 - - - 54 - -
Benzaldehyde 1539 1.1 59.9 780.0 65.8 0.8 1.1 1284 46
Ketones (4) 2,566.2 622.6 12,986.0 00 4639 277 19106 91.3
6-Methyl-5-hepten-2-one 1340 2,3349 622.6 12,8455 - 463.9 277 19106 -
6-Methyl-3,5-heptadiene-2-one* 1606 194.6 - 1405 - - - - -
Acetophenone 1673 36.6 - - - - - - .
2-Hydroxy-3-methyl-2-cyclopentene-1-one* 1844 - - - - - - - 91.3
Esters (26) 68,9571 10,9047 21,6171 - 108.0 15,3321 1201 38314 46.7
Ethyl acetate <900  10,787.1 - 6,478.3 - 3,682.3 322 2785 | 461
Ethyl isopentanoate 1069 - - 314.1 - - 20 152.2 -
Isoamyl acetate 1120 7,7365 105.3 578.5 - 3,300.2 22 191.0 -
Ethyl pentanoate 1130 4,205.9 60.1 5927 - 1,219.0 2.0 112.6 -
Amyl acetate 1174 - - - - 41 - - -
Butyl 2-methylbutanoate 1224 - - 68.8 - - - 21 -
Isoamyl isopentanoate 1288 - - 224 - - - - -
Butyl pentanoate 1307 56.0 3916 12,265.6 - 6.2 4.6 495.7 -
{Z)-3-Hexenyl acetate 1312 39.1 - - 87 49 - - -
Isoamy! pentanoate 1358 1,871.9 - 18.9 - 187.9 - - -
Amyl pentanoate ’ 1412 313 - 103.9 . 39 - 15 -

Continued on next page
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Table 1. Volatile compounds in commercial crab-like flavorants by SPME and LLCE methods (continued)

(ng/g)"
SPME” LLCE”
Compound RI” “product Product Product Product Proguct Product Product Product
A B C D A B C D
Ethyl octanoate 1436 - 2937 - 473 - 21 - -
Propyl octanoate 1519 - 376 - - - - - -
Furfuryl acetate 1548 3,235.3 - 217.6 - 1,250.8 - 64.2 -
Ethyl decanoate 1645 - 21591 - 454 - 17 - -
Styrallyl acetate 1727 33,7558 53339 127 - 4,897.1 700 - -
Benzyl acetate 1750 6,485.3 137.0 663.3 6.7 730.7 1.0 287 0.6
Propyl benzoate 1772 - - 689 - - - - -
Furfuryl pentanoate 1780 7012 - - - 4.0 - - -
Ethyl dodecanoate 1851 - 2,010.9 344 - - 24 - -
Benzyl butanoate 1883 - - 144 - - - - -
Benzyl isopentanoate 1904 - - 844 - - - - -
Benzyl pentanoate 1983 517 - 745 - - - - -
Isopropyl tetradecanoate 2043 - 1305 - - - - - -
Ethyl tetradecanoate 2055 - 2038 - - - - - -
Ethyl hexadecanoate 2262 - 41.2 36 - - - - -
Alcohols (5) 73647 158644 14,5598 88525 53463 2,351.8 18,0984 15,0824
Ethanol 967 54693 15319.1 11,7294 49077 50441 23422 16,0329 12,6215
Isoamyl alcohol 1246 1311 - 165.0 - 174.3 - 140.2 -
Furfury! alcohol 1706 1505 - - - 680 - 49%6 -
Styrallyl alcohol 1854 1,402.8 - 41.3 - - - - -
Benzyl alcohol 1906 2111 5453 26240 39448 59.9 96 14297 2,460.9
Aromatic compounds (7) 319.4 395.0 46.3 6.2 0.0 0.0 3.0 0.0
Toluene 1038 - - - - - - 3.0 -
Styrene 1253 3194 206 - - - - - -
C4-Alkylbenzene (isomer)* 1254 - 560 - - - - - -
(C3-Alkylbenzene (isomer)* 1478 - 15.6 - - - - - -
Phenylbenzene* 2009 - 165.6 83 - - - - -
Phenol 2022 - 137.2 83 - - - - -
Benzylbenzene* 2034 - - 29.6 6.2 - - - -
Terpenes (8) 509 1,406.2 237 6.3 10.2 74 0.0 0.0
Limonene 1177 50.9 1046 - - 102 47 - -
y-Terpinene 1223 - 31 - - - - - -
Fenchone 1403 - - - 63 - - - -
a-Copaene 1486 - 199 - - - - - -
y-Caryophyllene 1576 - 71 - - - 28 - -
a-Humulene 1676 - 4751 - - - - - -
B-Bisabolene 1731 - 217.7 237 - - - - -
8-Cadinene 1764 - 1846 - - - - - -

Continued on next page
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compounds in commercial crab-like flavorants by SPME and LLCE methods (continued)

(ng/g)"
SPME” LLCE"

Compound R “product Proguct Product Product Proguct Product Product Product
A B C D A B C D

Acids (2) 0.0 0.0 0.0 00 6,888.0 0.0 31352 0.0
Acetic acid 1472 - - - - 6,7421 - 31352 -
Butanoic acid 1780 - - - - 1459 - - -

Miscellaneous compounds (14) 108.1 54515 818.5 426 1331 0.0 213.6 33.0
Dodecene 1213 - 23 - - - - - -
Hexadecane 1599 - 61.8 - - - - - -
2-Acetylpyridine 1617 - - 426 - - - -
2-Furfurylfuran® 1619 584 - 644 - 145 - - -
Propylene glycol 1632 - 24509 - - - - - -

2-Acetylpyrazine 1646 - - - - - - - 131
5-Methyl-2-furfurylfuran 1690 - - 563 - - - - -
4-Methyl-2-phenyl-1,3,2-dioxaborolane* 1821 - 28665 - - - - - -
Anethole 1843 - - 149 - - - - -

Benzaldehyde propylene glycol acetal* 1860 - - 6048 - - - 732 199
Maitol 1987 - - - - 1186 - 1230 -
Difurfuryl ether* 1997 497 - 301 - - - - -
4-Hydroxy-2,5-dimethyl-3(2H)-furanone 2058 - - - - - - 175 -
1,2-Diphenylethane* 2124 - 480 - - - - -

YConcentration (ug/g) of each compound was calculated as a relative content to cyclohexanone put in sample by extraction meth-

od (SPME: 47.03 ug and LLCE: 141 08 ng) (factor=1).
Retention index on Supelcowax 10™
Solid phase microextraction.

2
3
'Liquid liquid continuous extraction.

"

5)

traction, and 2 injections of each extract.
INot detected.

(60 m length x 025 mm id x 0.25 pm film thickness, Supelco Co., USA) column.

Mean concentration (ng/g) of 3 SPME extractions, and 1 injection of each extract, Mean concentration (ng/g) of 2 LLCE ex-

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

Product A~D: Imported flavorants (France and Japan products).
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