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Fig.1 Comparisons of the electronic nose response value of grass carp meat by different slaughter measures

a. red meat of knock-killed,b. dorsal meat of knock-killed, c. beely meat of knock-killed, d. red meat of exsarguination,e. dorsal meat of

exsanguination, f. beely meat of exsanguination.
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Fig.2 The PCA result of grass carp meat by different slaughter measures
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Tab.1 The distance of the response value of grass carp meat by different slaughter measures

SiH FE AN SEN A AAEN il i 21 Py il s
items red meat of belly meat of dorsal meat of red meat of belly meat of
knock-killed knock-killed knock-killed exsanguination exsanguination
Hl11M 75 A dorsal meat of exsanguination 0.471 0.058 1 0.046 8 0.477 0.017 8
i A belly meat of exsanguination 0.455 0.065 5 0.053 1 0.461
il IfIL£T Y red meat of exsanguination 0.0458 0.497 0.488
2 27 dorsal meat of knock-killed 0.482 0.013 1
Z A ME A belly meat of knock-killed 0.491
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Fig.3 TIC of volatile compounds in the dorsal meat of exsanguination grass carp
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Fig.4 TIC of volatile compounds in the belly meat of exsanguination grass carp
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Fig.5 TIC of volatile compounds in the red meat of exsanguination grass carp
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Fig.6 TIC of volatile compounds in the dorsal meat of knock-killed grass carp
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Fig.7 TIC of volatile compounds of the belly meat in knock-killed grass carp
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Fig.8 TIC of volatile compounds in the red meat of knock-killed grass carp
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Fig.9 TIC of volatile compounds in the blood of grass carp
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Tab.2 The content of the volatile components in grass carp meat by different slaughter measures
% , mean +SD,n =3
s {%:fnﬂ :)I‘Eﬂ W %;l’:?‘l [ dorsal mf:t%S - fl?:] belly mzt%s mmﬁlﬁ red mezll;I -
kinds . compounds R e e
retention time exsanguination  knock-killed exsanguination knock-killed  exsanguination knock-killed
8.077 T N.D. 0.22 +0.03 N.D. N.D. N.D. N.D.
11.329 [ 17.81 £0.29  18.81 £0.93  10.75+0.42* 8.45+0.76  27.15+0.91™ 21.60 =0.13
13.388 2-C T N.D. N.D. N.D. N.D. 0.23 £0.02 0.19 £0.01
15.248 B 0.93 £0.00 1.02 £0.06 0.73 £0.11 0.84 £0.02 1.00 0. 34 1.17 £0.02
17.511 2- Bl N.D. N.D. 0.27 £0.01 0.25+0.07 2.29+0.21 N.D.
17.871 AHE 0.42 £0.02 0.51 £0.13 0.37£0.10 0.30 £0.06 0.28+0.03* 0.33 £0.01
18.291 1-2F475-3 T N.D. N.D. N.D. N.D. 1.43 £0.11™ 0.99 £0.05
18.521 2 ,3-3F [l 12.82 £0.33™ 16.90 £0.28  13.15+1.02 16.86 £2.15  22.17 +0.74 21.92 £0.60
18.616 3-F 1 N.D. N.D. N.D. 0.86 £0.15 N.D. 0.52 £0.12
19.184 (E,Z)2 A-B¢ I N.D. 0.20 +0.03 0.23 +0.03 N.D. 1.75+0.10 ™ 1.34 +£0.02
19.358 T 0.83+0.01* 0.99%0.03  0.77+0.14* 1.45+0.02  1.03+0.02™  1.17=0.03
19.787 (E,E)2 4-BE —HiE  0.19+0.03 0.18 £0.01 0.20 £0.00 0.22 £0.4 2.24£0.22 1.91 £0.04
20.793 3-F45-2-fili] N.D. 0.25+0.03 N.D. 0.18 0. 14 0.51 £0.01 ™ 0.32 =0. 04
21.616 2-F A TE 0.69 £0.04" 0.76 £0.01 0.74 +0.02 0.86 0. 11 4.70 £0.10* 5.25+0.19
e 22.592 2 FAFE-3- 27 0.21 £0.02™ 0.38 £0.01 0.22 +0.06 0.38 +0. 10 0.66 =0.05 0.28 +0.37
aldoketones
compounds 23.3% Fiig 6.25+0.40" 5.18+0.13 4.48 £1.07"  6.69 £0.36 5.21 £0.31 6.19 +0.20
23.723 2 4-2 T IRTE N.D. N.D. N.D. N.D. 0.07 =£0.01 0.07 £0.01
25.31 2,6-TF " InE N.D. 0.12+0.01 N.D. 0.13 +0.03 0.19+0.01 0.17 £0.02
25. 500 2- I 0.2720.04* 0.16£0.01 0.17 +0.01 0.19 +0.02 0.78 £0.04 0.92 +0.09
26.814 A-ZRIRE N.D. 0.18 £0.01 N.D. 0.14 0.4 0.12+0.01" 0.16 £0.02
27.239 LR 0.31 20.04™ 0.18 +£0.03 0.19 +0.05 0.22 +0.06 0.08 £0.01 0.10 £0.01
27.69 2 4-TF I N.D. N.D. N.D. N.D. 0.62+0.03* 0.86 0. 10
29.433 2-ZRIR s N.D. 0.31 £0.01 N.D. 0.26 £0.05 0.24+£0.01 ™ 0.37 £0.05
29.892 3+l N.D. 0.45 £0.00 N.D. 0.36 £0.09 0.27 £0.01 ™ 0.48 £0.03
30.504  (E,Z)24-5$THEE 0.14£0.07" 0.360.01  0.1720.00  0.23+0.04 1.99+0.10*  2.65+0.29
31.332 (E,E)2 4-%$ &l 0.21 20.01 0.36+0.01  0.1620.01™ 0.33+0.04  1.48+0.10*  2.11 £0.21
32.784 3,5- T 4i-2- TR N.D. 0.50 £0.05 N.D. 0.25+0.12 0.34£0.03 0.44 £0.09
36.508 IEH=REE N.D. 0.14£0.02 N.D. N.D. N.D. N.D.
39. 9% TEFoNIE 0.07£0.02  0.18 +0.00 N.D. N.D. N.D. 0.05 +0.01
/N 41.15 48. 34 32.61 39.45 76.81 71.56
10.24. 1- )3 0.24 £0.02 ™ 1.24 +0.03 0.30 £0.03* 0.41 £0.05 0.40 £0.02 " 0.45 £0.02
13.904 1-CfF 26.45 £1.64™ 17.49+0.16 37.93 £3.62™ 24.06 £2.03 2.38+0.20™  4.97 +0.32
17.99 1- e 0.83 £0.00 0.83 £0.03 1.14 0. 14 1.43 +0.21 0.35£0.01 0.46 £0.01
18.391 1-3E055-3- i 16.38 £0.59™  20.82+0.83 17.14+2.50 20.08 £0.52  10.45+0.48 10.35 £0.40
19.089 3-2p N.D. 0.28 £0.05 0.26 +0.06 " 0.58 +0.18 N.D. N.D.
L 20.368 2-2.F-1-CU 0.43 £0.03 ™ 0.23 £0.02 0.24 +0.13 0.29 £0.06 N.D. N.D.
C(?rl;;:l(;:is 20.836 A- FEIR O N.D. N.D. N.D. N.D. N.D. 0.25 0.4
21.911 2-34f5-1-f% 0.77 0.4 0.76 £0.03 0.43 £0.02 0.38 £0.07 1.89+0.07 " 1.56 £0.15
22.037 1-3ff 1.88 £0.07 2.01 £0.08 1.59+0.17"  2.39+0.19 1.88 +0.16 1.62 £0.12
23.01 1- T4 1.94 +0.08 ™ 3.29+0.39 1.62 +0.22 2.12+0.51 1.77£0.26™  5.65+0.28
25.917 1-F-ff% 0.42 £0.06 0.47£0.04  0.41 £0.08™  0.78 £0.05 N.D. N.D.
/NT 49.35 47.42 61.06 52.52 19.12 25.29
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- {%lgggg‘[‘uj ot N dorsal meat J A belly meat 214 red meat
Kinds ( min ) _ compounds filoifi. PN filrafi. 20 filiifi ESEN
retention time exsanguination  knock-killed  exsanguination knock-killed — exsanguination knock-killed
18.842 2- TR HL IR N.D. 0.49 £0.06 N.D. 0.63+0.11  0.59+0.12  0.54%0.03
20.572 D-FigiHs N.D. N.D. N.D. N.D. 0.07 £0.01 N.D.
20.658 5-ZH-1-FRME-1-EE N.D. N.D. N.D. N.D. 0.59+0.03  0.62%0.03
277 1-23H2 A-THIHE N.D. N.D. N.D. N.D. 0.05 £0.02 N.D.
24.048 1,2,3 4-PY B N.D. N.D. N.D. N.D. 0.07 £0.01 N.D.
25.431 1,2,4,5-PY B N.D. N.D. N.D. 0.33£0.06  0.15+0.02  0.09 £0.01
R 26.927 ES 0.55+0.03*  0.82=0.04  0.75x0.18  1.49£0.20  1.32+0.06™ 0.93£0.03
FHE 27.044 AR N.D. N.D. N.D. N.D. 0.07 £0.01 N.D.
alka“ej 27,113 1-Z34-(1-HZ#)%  N.D. N.D. N.D. N.D. 0.05 £0.00 N.D.
ar::;;;c 30.539 E+=% N.D. N.D. N.D. 0.15 £0.03 N.D. N.D.
and 30.955 2-FR L% 0.38+0.07%  0.66+0.02  0.48+0.12* 0.950.13  0.530.02"* 0.39 £0.02
others 31.527 1-Fi Lz 0.13£0.03*  0.24%0.01  0.16+0.03* 0.29£0.04  0.16=0.01  0.13 £0.02
33.547 R L% 8.44+£1.97*  1.58+0.12 4.9 +0.51*  3.65x0.50 0.28 +0.02 N.D.
33.92 2-WEIEN N.D. 0.20 £0.01 N.D. 0.11£0.04  0.07+0.01*  0.09 +0.01
34.783 1,3- "z N.D. 0.07 £0.01 N.D. N.D. N.D. N.D.
36.222 TE b N.D. 0.07 +0.05 N.D. 0.14+0.04  0.03£0.01*  0.14%0.05
39.721 EA-ERE N.D. 0.13 £0.11 N.D. 0.27 £0.05 0.03+0.01* 0.19£0.06
/it 9.51 4.26 6.33 8.01 4.06 3.12

TN D ARERMG I 5 « FORZEF R (P <0.05) , #x FIRZEFRPAE (P <0.01),

Notes:N. D. means not detected; * means significant difference,P <0.05, ** means highly significant difference,P <0.01.

R3 BNHERMEMNSHENESE

Tab.3 The relative content of the volatile components in the blood of grass carp

% ,mean +SD,n =3

wEY) AHXS 5 &Y AHX % wEY AHX &
compounds relative content compounds relative content compounds relative content

7 0.63 £0.44 T 1.50 £0.27 || 2,3-24%(-5,6- I -1H-2i  0.49 £0.04
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Effects of different slaughter measures on
the volatile compounds of grass carp meat

SHI Wen-zheng, WANG Xi-chang” , TAO Ning-ping, LIU Yuan, XU Qian
(College of Food Science and Technology ,Shanghai Ocean University ,Shanghai 201306 , China)

Abstract; The yield of freshwater fish has reached more than 20 million tons in China,accounting for about
50% total output of the world fisheries production. The proportion of aquatic product processing is about
80% in developed countries, while the proportion of deep processing of aquatic products in China is only
30% out of total production. Low percentage of freshwater fish deep processing, which has only about 10% ,
is mainly because of its unpleasant earthy flavor and lack of attraction to many consumers. Thus, the study of
earthy taste and odor of freshwater fish not only enriches the theoretical knowledge of flavor chemistry, but
also provide an effective solution to the current situation of low proportion of fish processing. Grass carp is
one of the most major freshwater fish species in China. In this paper, the different parts of cultured grass carp
were used as research object which were killed by exsanguinations or knock-head. The volatile compounds in
different parts of grass carp meat were compared by electronic nose. The volatile compounds of grass carp
meat were extracted and concentrated by solid phase micro-extraction ( SPME ). Then the volatiles were
identified by gas chromatography-mass spectrometry ( GC-MS ). The results of electronic nose showed that
exsanguination had effect on the volatile compounds of dorsal meat and belly meat, and little effect on red
meat of grass carp. There are 27,29 and 47 kinds of volatile compounds identified in dorsal meat,belly meat
and red meat of grass carp killed by exsanguination , respectively. Meanwhile , there are 42,41 and 43 kinds of
volatile compounds identified in dorsal meat, belly meat and red meat of grass carp killed by knock-head,
respectively. Among these components, most of them were volatile carbonyl components and alcohols and
their content is above 90% . The results also show slaughter measure had effect on the volatile compounds of
dorsal meat and belly meat, and little effect on red meat of grass carp. There are 46 kinds of volatile
compounds identified in blood of grass carp,among them 34 kinds are aromatic hydrocarbon and the relative
content could reach 75. 59% . Therefore ,the exsanguination was suggested to apply ahead of processing and
consumption of grass carp which will improve food safety and product flavor.

Key words: grass carp; slaughter measures; electronic nose; SPME; GC-MS; volatile compounds
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