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Fig.1 The ion-flow graph of salted-dried karafuto-shishamo
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Fig.2 The ion-flow graph of salted-dried tigertooth croaker
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Fig.3 The ion-flow graph of salted-dried little yellow croaker
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Tab.1 Volatile compounds and the opposite percentage of different salted-dried fishes

i
karafuto-shishamo  tigertooth croaker little yellow croaker hairtail
name of com- d/(ug/.kg) odor
pounds /min 1% /min 1% /min /% /min 1% gtecﬁlolg description
retention area retention area retention area retention area  thresho
time time time time
2- 1.986 0.38 1.988 0.28 1.983 0.4 — — 0.1~2.3"
3- ’ 2.791 3.19 2.792 2.37 2.788 4.56 3.001 0.57 0.02"" BI fruity
2- 2.901 1.04 2.901 0.74 2.898 1.17 — — i M fruity
141
! 5.393 1.85 5.396 8.56 5.393 10.82 5.522 28.26 4510 13
green, fatty, grease
4]
(Z2)- 4- ’ 8.369 0.91 8.377 1.42 8.366 1.00 8.451 1.41 fatty,
grease
' 8.451 0.71 8.453 2.38 8.45 3.28 8.525 8.64 30 Mfishy
[
* 10.36 0.76 10.363 497 10.362 2.1 10.415 0.90 350~
3 50012 almond, nutty
* 11.69 0.49 11.694 1.89 11.692 2.25 11.727 6.54 0.7 1
' green, fatty, grease
12.884 0.16 — — — — — — Blrose
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1
g}
karafuto-shishamo  tigertooth croaker little yellow croaker hairtail
name of com- d/(” g/}‘g) odor
pounds /min 1% /min 1% /min 1% /min % ;tecﬁmlg description
retention area etention area retention area retention area thresho
time time time time
[31
’ 14.656 1.09 14.654 0.92 14.651 1.36 14.671 437 a green, fatty,
grease
2- 15.943 0.06 — — — — —
2- 2- — — 6.161 0.26 — — — —
— — — — — 3.528 2.76 12~14"
2- — — — 5.192 0.08 — —
— — — 22.11 0.09 1.959 2.51 9.5~3701 M nutty
o o _ _ — — 2.425 0.68 9~37.31%
2- 2.497 0.10 — — — — — 7000 B3l alcohol
[1e:
1- 3- 07 3.124 424 3.123 5.11 3.123 5.46 3.318 7.34 400! ) fried
onion
- - 73997 3.90 4.002 1.53 3.997 4.59 4.180 0.18 170t M nutty
2- - 4.076 0.54 4.076 0.78 4.073 0.98 — —
T 4703 0.49 4.699 0.58 4.701 0.41 4.839 1.21
- -3- 4919 0.12 4918 0.17 — — 5.057 0.16
4.995 2.08/
2,3- /5.234 1.50 - - - - -
1- 3-07 10967 0.71 10.97 5.06 10.968 7.15 11.008 472 10t 1 mushroom,
muddy
14.831 0.76 14.836 0.46 14.836 0.92 — — 750~11002
[6]
— — 4.652 2.11 4.653 1.74 4.792 3.55 i
120 alcohol, ether
1
— — 7393 2.02 7397 155 7.476 418 2501 fatty,
grease
: 10.664 1.14 10.671 1.14 10.669 1.15 10.708 1.01 30 1 alcohol
— — 12.594 0.06 — — — —
3- -1-
— — 14.705 0.33 — — — —
2- - — — — 5.062 0.02 — —
— — — — 14314 0.58 13.707 0.60 110t
! 4.605 0.29 4.606 0.34 4.602 0.40 14.861 0.08 2001 m
plastic, chemical
2,4- 5.694 0.52 5.868 0.24 — — 5.814 0.38
(Z2,2)-3,5-
5.867 0.35 5.697 0.6 — — 5.983 0.19
5- - 6.452 1.40 — — — — — —
P- 7.358 0.24 — — — — —
(E,Z)-1,3,5-
7.69 0.31 — — — — —
(3E,5E)-1,3,5-
7.754 0.10 — — — — — —
3,5,5-
) . 10.759 5.15 10.762 2.11 10.76 2.51 10.803 1.77
2,2- 11.252 1.80 — — — — — —
11.359 0.28 — — — — —
-1,2-
( ) 12461 0.22 — — — — —

http: //www.scxuebao.cn



6 R 983
1
iz}
karafuto-shishamo  tigertooth croaker little yellow croaker hairtail
name of com- ) ) ) ) de/t(e”cl:%i/:)(f) odor
pounds /min 0 /min o /min o /min o description
retention 1% retention 1% retention /% retention 1% threshold
. . area . area . area
time time time time
7)-5-
@ 13.635 1.86 — — — — — —
2- 14.300 2.27 — — — — — —
334-
14.509 0.28 — — 12.614 0.11 — —
27918 9.58 — — — — — —
2- — — 5.534 0.35 — — — —
2,3,4- o o 5.916/ 0.35/ o o o o
7.173 0.41
2,55 - _ 11.808/11  0.08/ - - - -
933 0.13
3,3- — — 14.514 0.25 — — — —
— — 24326 3.48 — — — —
2,.2-
— — — — 10.864 0.56 — —
3,7- 17.193 0.12 — — 11.256 4.10 — —
2234
— — — — — — 11.302 0.98
6- 2-
— — — — — — 11.637 0.24
D- — — — — 13.371 0.20 12.496 2.95 B3I fruity
2- 2.215 0.80 — — — — — — 50 000" ) ether
- 2 3.499 4.15 3.505 2.7 3.558 0.46 — — 51
sour
2- 2-
| 8.192 0.07 — — — — — —
o - 1.715/ 0.46/ 10141 5.252/ 0.15/
10.14 0.04 : 0.03 10.189 0.07 500 000!
2- — — 8.039 0.46 8.038 0.24 8.12 0.96 140 M fruity
3- — — 11.135 0.64 — — — — 281 0 ether
(E,E)-3,5-
7y — — 13.638 0.45 13.635 1.29 — —
2- — — 14.251 0.38 14.249 0.47 14.27 0.32 5~200""
3,5
. — — 27.86 0.09 — — 23.496  0.11
3,4- -4-
— — — — 17.194 0.22 — —
12.173 0.03 — — — — 11.402  0.09 65
6,7- — — — — — — 13373 0.68
13.661/14. 1.12/0.5
3,5- _ — — — 13.371 0.2 133 4
2- 4 — — — — — — 22.121 0.1
2.357 0.2 — — — — — — 5~5 000
1,4- -4-
3.347 1.27 — — — — — —
2- - 171 frui
6.735 0.6 — — — — — — fruity
3= -l- 7.638 0.56 — — — — — —
— — 8.204 0.03 — — — —
’ — — — — — — 3.106 0.31
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1
i}
karafuto-shishamo tigertooth croaker little yellow croaker hairtail
name of com- (;E:théi(ug)zl odor
pounds /min 1% /min 1% /min 1% /min 1% thresholq  description
retention Area retention Area retention Area retention Area
time time time time
— — — — — — 25.968 0.04
2.142 1.2 2.126 0.77 2.203 6.74 — — 22 000 sour
[31
2- - 4.294 0.33 — — 4352 0.14 — — i
fishy
[3]
3- 6.639 421 6.391 0.78 — — — — 1301
cheesy
2- - 6.882 1.97 6.65 0.4 6.724 1.39 — —
2- -5-
7.974 0.39 — — 7.168 0.03 — —
2-(2-
) 11.533 0.23 11.541 0.86 — — — —
2- 11.922 0.17 — — — — — —
[3]
2- - — — 11.273 1.54 — — — — 6! )
fruity
2,6
8.803 1.63 8.827 0.74 8.876 0.16 — — 200~9 000%! Mempyreum
atic
2,3
9.025 0.94 9.037 0.13 — — —
[4]
11590  5.81 11.600 3.49 — — — — 400" empyreu-
matic
[7]
14.027 6.99 14.031 9.8 — — — — empyreu-
matic
2.3,5- -
— — 16.006 0.96 — — — —
6-
(S)-1-
1.508 0.15 1.508 0.21 1.397 0.68 — —
. 14
1.603 11.69 1.591 22.06 1.588 20.58 1.91 1.18 i
fishy
4.534 0.03 — — — _ _ _
5.582 0.11 — — — — — —
. 5.777 0.20 5.78 0.24 5.778 0.3 5.886 0.55
8.295 0.20 — — — — — —
9.738 0.10 — — 9.744 0.12 — —
11.801 0.03 — — — — — —
3,3,7,7-
13- 12384  0.52
[3.3.0] ' i o o o o o o
1- 13.385 0.09 — — 13.224 0.07 — —
6-
“+ 13.508  0.05
124- 35 ' ‘ o o o o o o
(2H,4H)-
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1
fi
karafuto-shishamo  tigertooth croaker little yellow croaker hairtail
name of com- /(pg/kg) odor
. . . . detection .
pounds /min 1% /min 1% /min 1% /min 1% threshold description
retention  Area  retention  Area  retention Area retention Area
time time time time
N-[( )
]-.beta.,
4 15.471 0.3 15.477 0.26 — — 15.489 0.31
)
2-
22.109 0.45 — — — — 24.335 0.62
> L2, 16591 0.06
4- -3- o o ' ’ o o o o
4- — — 16.815 0.02 23.75 0.1 16.831 0.05
23.487 0.02 22.113 0.03 — — — —
N
— — 29.209 0.06 — — — —
— — — — 3.334 1.51 — —
— — — — 4.13 0.18 — —
2-
— — — — 6.857 0.13 — —
— — — — 9.976 0.06 — —
5- -1H
12.314 0.02 — — — — 7.995 0.04
— — — — — — 10.483 0.02
1- -1,3,3-
— — — — 30.182 0.05 28.078 2.84
Lk p—
Notes: *the same volatiles flavor compounds in different salted-dried fishes; — not found.
1 , Excel s
b ( 5)’
i 4
49.99% 53.09% 60.54% 86.18% 3- )
(2)-4-
- 3 3- 1- ;
3- 3,5,5- - (
5) )

36.81% 62.29% 68.92%
68.73%, ,
13 , 4

(9]
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Analysis of the volatile flavor compounds in salted-dried fish

LI Lai-hao'", DING Li-li '*, WU Yan-yan', YANG Xian-qing', DENG Jian-chao', LIU Fa-jia'*

(1. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, National Research and Development Center for
Aquatic Product Processing, Key Laboratory of Aquatic Products Processing of Ministry of Agriculture, Guangzhou 510300, China,
2. College of Food Science, Shanghai Ocean University, Shanghai  201306;

3. College of Food Technology, Guangdong Ocean University, Zhanjiang 524088, China)

Abstract: To survey salted-dried fishes characteristic flavor substances, the volatile compounds in four
traditional salted-dried fishes, namely, karafuto-shishamo(Spirinchus lanceolatus), tigertooth croa-
ker(Otolithes rube), little yellow croaker (Pseudosciaena polyactis)and hairtail(Trichiurus haumela)were
extracted by solid phase microextraction(SPME) and further analyzed and identified by method of gas
chromatography-mass spectroscopy(GC-MS). The results showed that the compositions and kinds of vola-
tile compounds were different in the four salted-dried fishes. There were 105, 89, 88 and 72 different kinds
of volatile compounds with more than 80% matching degree isolated and identified. The contents of major
volatile compounds were aldehydes, alcohols, hydrocarbons, which accounted for 49.99%, 53.09%,
60.54%, and 86.18% of the total volatile compounds of the four salted-dried fishes respectively. The major
odors of salted-dried fishes were confirmed as fishy, grassy-fatty which were in good agreement with pre-
vious investigations. 3-methyl butanal, hexanal, (z)-4-heptenal, heptanal, benzaldehyde, octanal, nonanal,
1-penten-3-ol, 3-methyl butanol, 1-octen-3-ol, heptanol and trimethylamine, were found to be involved in
the formation of characteristic flavour.

Key words: salted-dried fish; volatile compounds; solid phase microextraction(SPME); gas chromatogra-

phy-mass spectrometry(GC-MS)
Corresponding author: LI Lai-hao. E-mail: laihaoli@163.com
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