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Table 1  Volatile compounds content in fish flesh after refrigeration and heating 107" (mAu * s)/g
ey RI R & AT ] /d Storage time C ¥ i) /d Storage time

Compounds 0 1 3 5 7 0 1 3 5 7
EEZ L &4 Alcohol compounds
1-JX B 1-Pentanol 766 / / / / / 2.9 3.2 2.4 1.4 /
CL i 1-Hexanol 868 1.0 0.8 0.7 0.6 0.3 31.6 32.9 20.8 11.6 4.1
BifE Heptanol 960 0.6 0.2 0.5 0.4 0.2 2.7 1.7 0.6 / /
(E,Z)-1,5 Z3¥Mi-3-F (E,2)-1,5-Octadien-3-ol 974 / / / / 7.5 3.3 1.9 0.5 /
1-475-3-B¢ 1-Octen-3-0 1981 1.3 0.8 0.8 0.6 0.5 47.3 51.3 38.9 27.2 8.8
2-Z. 3 O B 2-Ethyl-1-hexanol 1028 0.8 0.6 0.4 0.7 0.7 2.2 2.0 1.4 0.3 /
(E)-2-3Fff-1-FF (E)-2-Octen-1-ol 1067 / / / / / 6.0 5.6 3.9 2.1 0.9
1-¥ B 1-Octanol 1070 / / / / / 25.3 25,2 17.7 11.3 3.9
2, 7-%H5-1-B 2,7-Octadien-1-ol 1071 / / / / / 2.1 10.0 6.5 4.0 0.7
1-T-f% 1-Nonanol 1173 / / / / / 11.8 10.3 7.6 3.2 0.2
(E.2)-2,4-% —Jfi-1-B& (E.Z)-2,4-Decadien-1-ol 1374 / / / / / 19.4 20.3 12.9 9.4 4.8
+ — % 1-Dodecanol 1478 / / / / / 5.9 6.3 45.3 34.7 10.2
+ =% 1-Tridecanol 1588 / / / / / 9.0 6.4 3.8 1.5 0.7
9-+ PUf-1-BE 9-Tetradecen-1-ol 1874 / / / / / 52.1 52.3 38.8 26.5 3.4
+-E B 1-Heptadecanol 1986 0.9 0.7 0.5 0.2 0.1 11.5 12.2 10.0 5.6 2.0
41 Subtotal 4.6 3.1 2.8 2.5 1.7 247.3 243.0 212.4 139.3 39.5
BE 2K &4 Aldehyde compounds
J% B Pentanal 698 / / / / / 3.4 3.5 2.8 1.9 /
C. % Hexanal 801 1.1 0.8 0.4 0.3 0.2 79.6 76.6 62.3 44.6 14.5
BilE Heptanal 903 / / / / / 4.9 4.3 3.7 2.3 0.8
W Octanal 1005 0.6 0.4 0.09 / / 8.3 6.0 4.7 3.2 1.1
(E.E)-2,4-F¢ —Ji5l (E.E)-2,4-Heptadienal 1011 / / / / 4.4 4.2 3.2 2.1 0.9
2-: 5B 2-Octenal 1062 0.5 0.4 0.4 0.3 0.1 5.9 5.4 4.4 2.7 1.4
T-# Nonanal 1107 0.5 0.4 0.2 0.1 / 25.6 27.0 20.5 15.3 6.6
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%% 1 Continued from Table 1
=L RI R ¥ J It E] /d Storage time C ¥} E /d Storage time
Compounds 0 1 3 5 7 0 1 3 5 7

(E)-2-T:/® (E)-2-Nonenal 1165 / / / / / 4.7 4.7 3.6 3.0 1.3
4-L KW EE 4-Ethyl-benzaldehyde 1181 1.1 0.8 0.7 0.3 0.2 3.6 3.1 2.4 1.3 /
28 Decanal 1208 / / / / / 6.6 6.7 5.1 3.2 1.6
(E.2)-2,6-T- )il (E.Z)-2,6-Nonadienal 1218 / / / / / 4.1 4.0 3.1 2.0 1.0
(E)-2-28J# (E)-2-Decenal 1254 / / / / / 1.9 1.1 / / /
+—@ Undecanal 1306 / / / / / 10.9 .8 8.1 5.0 1.8
2-+ & ®E 2-Tridecenal 1311 / / / / / 2.5 2.0 0.7 0.3 /
2.,4-%¢ " IHEE 2,4-Decadienal 1330 / / / / / 2.2 1.3 1.0 0.6 /
+ — ¥ Dodecanal 1415 / / / / / 3.4 3.3 2.3 1.4 0.5
+ =@ Tridecanal 1518 / / / / / 2.4 2.3 1.8 1.3 0.6
+ PUEE Tetradecanal 1612 1.0 0.8 0.5 0.4 0.2 27.2 26.3 20.0 17.4 5.6
+ J\B Octadecanal 2 037 0.9 1.1 0.4 0.6 0.4 34.1 350 29.6 26.4 10.0
411 Subtotal 5.5 4.6 2.6 2.0 1.1 236.0 226.7 179.2 134.1 47.5
B &4 Ketone compounds
2-B¢f 2-Heptanone 890 / / / / / 1.5 0.8 0.7 0.5 /
2,3-3¢ il 2,3-Octanedione 980 0.6 0.3 0.2 0.1 / 4.5 5.0 4.0 3.9 1.2
3-% 3-Octanone 989 0.6 0.4 0.2 0.1 / 3.0 3.2 2.6 1.7 0.5
3-T-fi 3-Nonanone 1087 / / / / / 1.2 11.2 8.6 4.6 1.5
3,5-% —Jf-1-Bl 3,5-Octadien-2-one 1099 / / / / / 24,3 24,7 20.2 10.0 2.7
2-24Mif] 2-Decanone 1194 / / / / / 16.3 16.0 12.2 9.5 3.0
2-+—f 2-Undecanone 1297 0.4 0.3 0.2 0.2 0.1 3.4 3.4 2.6 1.2 /
3-+ —H#k —H&-2-f 3-Undecen-2-one 1 341 1.3 1.0 0.6 0.3 0.1 7.3 7.7 6.4 4.5 1.5
3.5-F —Jfi-2-fl 3.5-Nonadien-2-one 1409 / / / / / 6.9 7.4 6.1 4.8 0.3
411 Subtotal 2.5 2.0 1.1 0.6 0.2 784 79.4 63.3 40.5 10.6
& % Hydracardon compounds
2 Methyl-benzene 775 1.3 1.1 0. 0.8 0.3 1.1 1.1 1.0 0.8 0.5
1471 /% Limonene 1041 2.3 1.1 1.1 0.7 0.3 50.6 50.7 39.9 28.7 3.1
+ — 4% Dodecane 1200 0.8 0.6 0.3 0.3 0.1 8.8 8.5 8.3 5.0 0.3
#% Naphthalene 1233 0.6 0.4 0.3 0. 0.3 8.7 8.1 6.6 4.5 2.1
+ =% Tridecane 1300 0.5 0.4 0.2 0.2 0.1 5.1 4.1 3.2 1.1 0.7
PO %E Tetradecane 1 400 0.6 0.4 0.8 1.0 0.4 9.1 8.7 3.4 2.2 1.1
+ T %% Pentadecane 1500 10.2 8.6 5.8 3.3 0.6 8.6 84.5 65.8 40.2 3.7
+ /5%t Hexadecane 1 600 4.5 3.0 1.6 0.9 0.5 41.3 39.2 30.9 16.8 2.0
8-+ L # 8-Heptadecene 1693 10.0 8.8 7.8 6.8 0.3 116.3 116.1 96.4 54.3 25.6
(E)-3-+/\#fi (E)-3-Octadecene 1792 3.5 2.9 2.4 1.4 / 11.3 9.2 7.8 3.8 0.7
+Juls Nonadecene 1895 / / / / / 136.7 137.5 122.1 116.0 45.0
.+ #%¢ Eicosane 2 000 / / / / / 8.6 8.8 7.4 5.7 0.3
-+ —%% Heneicosane 2 100 2.98 2.1 1.0 0.5 0.8 8.8 8.7 7.4 3.8 0.3
4t Subtotal 37.2 29.5 22.2 16.1 3.6 491.9 485.1 400.1 282.9 85.4
H ittt &% Other compounds
2-JR KWL 2-Pentyl-furan 984 / / / / / 4.1 2.7 2.3 17.8 1.3
| — 2 Dodecanoic acid 1549 / / / / / 2.6 2.2 1.8 1.5 1.2
41t Subtotal 0.0 0.0 0.0 0.0 0.0 6.7 4.9 4.1 3.3 2.5

D15 Dry matter; RI: £ ¥ #5841 Retention index; /" /R %A BAL I F] “/”indicates no detected; R ¥ ki [ A4 B WL Fish flesh with
different cold storage time; C: ¥4 # A~ [] i 8] 5 FEANHA A 2 E LA Fish flesh with different cold storage time followed by heating.
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Effects of cold storage and heating on volatile compounds
in silver carp (Hypohthalmichthyx titrix) flesh

YIN Tao LIU Jing-ke ZHAO Si-ming XIONG Shan-bai

College of Food Science and Technology » Huazhong Agricultural University/
Key Laboratory of Environment Correlative Dietology ,Ministry of Education/
National R & D Branch Center for Conventional Freshwater Fish Processing (Wuhan) ,
Wuhan 430070,China

Abstract Effects of cold storage and heating on the volatile compounds in the flesh of silver carp
were investigated by headspace-solid phase micro extraction (HS-SPME) and gas chromatography-mass
spectrometry (GC-MS). 26 volatile compounds were determined in the fresh flesh,including 5 alcohols,7
aldehydes,3 ketons and 11 hydracardons. 1-Octen-3-o0l and hexane were the main aroma-active alcohol
and aldehyde compounds. During cold storage at 5 C ,volatile compounds amount and content decreased
gradually. Volatile compounds amount and content in the flesh increased significantly after heating at
100 °C for 30 min. 58 volatile compounds were determined in the cooked flesh,including 15 alcohols, 19
aldehydes,9 ketons,13 hydracardons,1 fatty acid and 1 heterocycle. Fresh flesh was stored for different
time followed by cooking at 100 °C for 30 min,volatile compounds decreased slowly within 3 days’ stor-
age,while it decreased rapidly on the 5th day.

Key words silver carp; HS-SPME; GC-MS; volatile compounds; refrigeration; heating
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