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Identification of volatile compounds in Carassius auratus

ZHANG Chao—hual, Toshiyuki Hiranoz, Takeshi Suzukiz, Takaaki Shirai’
( 1. Degariment ¢ Food Science and Technology, Zharjiang Ocean Univ, Zharjiang, 524025, China;
2. Dep antment of Food Science and Technology, Tokyo University of Fisheries, Tokyo, 108— 8477, Japan)

Abstract: Volatile compounds collected nto Tenax TA from fresh uncooked crucian carp ( Carassins auratus)
were analyzed by GG-sniffing and identified by GG-MS. The experimental result showed that the specific grassy
and earthy odor of fish was correlated with the following Cs— Cs carbonyls and alcohols: F penten-3-one, 2,3
petanedione, Fpenter3-ol, hexanal, (E, Z)}2, 4 heptadienal, Focter3ol, 1, 5octadien-3-ol et al. Among
these compounds, hexanal was found to make the most important contribution to the odor of crucian carp. On the

other hand, the activity of a lipoxygenase-like enzyme was found in the skin and gill of crucian carp. The crude
skin enzyme exhibited adivity on arachidonic acid, resulting in three Cg compounds.
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Fg. 1 Separation of headspace volatiles from
muscle, skin and vicera of Carassius auratus by fused silica capillary column( PEG-20M)
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1
Tab.1  Volatile compounds identified in the muscle (M), skin(S), and vicera (V) of C. auratus
GGMS GG siffing (%)
(Ix)
913 8 89 1~ 4, 3.9 1.4 1.1
2 3 A3 86 87 2" (4 (5) - 1.5 8.7
3 1000 86 87 2.6 4.3 3.8
4 1034 118 - - 1.9 -
5 b -3 145 R 85 5~ 17, s 1.6 1.2 2.3
6 -2 1060 70 71 (3) (4 (4)
2] 93 2.0 0.9 0.8
7 2,3 1074 100 101 5.9 5.9 3.4
8 1107 100 101 @ (5 (5) 9.5 2.8  14.0
9 -2 1154 R 85 - 1.6 3.6
10 -3 1177 86 69 (3) (9 (4) 8.7 7.6 8.2
11 3 1229 8 71 - 1.0 2.5
12 -2 1243 R 99 12~ 13, - - 1.0
13 1271 83 71 (3) (4 (4) 1.1 2.2 2.9
14 1313 89 3.4 0.9 -
15 1321 126 127 - - 1.5
16 2,3 1342 142 143
17 ( ) 1351 158 159
18 1377 102 85 18~ 19, 4.3 3.0 1.2
19 -2 1456 126 127 (4) (49 (5) - - 1.0
20 b -3 1471 128 111 206-21, 13.3 4.5 13.0
21 -2, -4 1490 110 111 (3) (49 (5) .5 1.2 0.8
2 L5 -3 1507 126 109 3 (4 (4) 6.2 9.1  13.2
23 -2, -4 1525 100 111 2.4 2.2 2.5
24 1555 106 107 - - 2.4
25 1600 124 125 - 1.4 -
26 2 1642 128 111 26~ 29, s 1.6 1.6 2.1
27 2,5 -t 1710 126 109 (2) (49 (5) 3.0 2.6 3.
28 1861 150 151 1.3 1.2 0.7
29 ( ) 2078
30 - 9.4 1.2 0.3
¥ : Quasi molecular ion on CEMS analysis; * *
2.3
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Tab. 2 Volatile compounds generated from freshwater fish skin homogenate
incubated with polyunsaturated fatty acids

-2 [ ] [ ] [ ] [ ]
-3 [ ] ® [ ] [ ]
-2 [ ] [ ] [ ] [ ]
-2 X X [ J [ ]
-3 x X [ J X
L5 -3 x x [ ] [
25 -+ x x [ ] [
-2, -6 x x [ ] [ ]
36 -+ x x [ x
: @ ;X
3
P P P
; Cs~ Cg , F -3 2,3 +
-3 -2, 4 ; B -3 I,§ -3
, 3 Cg s
s
5
[ 1] R . [J]. , 1992, 19:32- 34.
[ 2] s s .. [JI. ,1991, 27(1):45- 48.
[ 3] R , , [JI. ,9(1):45- 50.
[ 4] . , . [A].
[C]. : , 1999, 84— %.
[ 5] Hirano T, Zhang C H, Morishita A, et al. Identification of Volatile Compounds in Ayu fish and its Feeds[J]. Jap Fish Sci Sco, 1992, 5§ 3) :
547- 557.
[ 6] R R H. X2 7 A0 B L z0 & owe T[], , 1992, 58(4):773- 7.
[ 7] DiEHLE T35 [D]. . . 1992,
[ 8] Van den Dool H, Kraiz P D. A generation of the retention index system including linear temperatwre programmed gas lipuid partition
chromatography[ J]. J Chromatogr, 1963,11: 463— 471.
[ 91 Zhang CH, Hirano T, Suzuk T, et al. Engymatically Generated Specific Volatile Compounds in Ayu Tissues[ J]. Jap Fish Sci Soc, 1992, 58
(3) : 559- 565.
[ 10] Josephson D B, Lindsay R C, Stuiber D A. Identification of compounds characterizing the aroma of fresh whitefish[ J]. J Agric Food Chem,
1983, 31: 326- 330.
[11]  Josephson D B, Lindsay R C, Swiber D A. Varations in the occurrences of enzymically derived volatite aroma compounds in salt and
freshwater fish[ J]. J Agric Food Chem, 1984, 32: 1344— 1347.
[12] Geman J B, Kinselh J E. Lipid oxidation i fish tissues. Enzymatic initiation via lipoxygenase[ J]. J A gric Food Chem, 1985, 33: 680- 683.
[ 13] Hsieh R J, Kinsella J E. Lipoxygenase generation of specific flivor catbonyl compounds in fish tissues[ J] . J Agric Food Chem, 1989, 37: 279-
286.
[ 14] s (). [M]. : ,19%. 137- 138.



