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Analysis of flavors in silver carp meat by headspace solid
phase microextraction combined with GC-MS

WANG Xi-chang, CHEN Jun-qing
( College of Food Science and Technology, Shanghai Fisheries University , Shanghai 200090, China)

Abstract: Silver carp, Hypophthalmichthys moliirix meat was selected as malerial, and its odor components was
extracted and determined by headspace solid phase microextraction ( HS-SPME) and gas chromatography-mass
spectrometry ( GC-MS), meanwhile the SPME fiber was coated with polydimesiloxane-divinylbenzene (PDMS-
DVB) . The results showed that SPME could be effective in volatiles analysis of silver carp meat, and 48 volatile
components were identified from 49 compounds by comparing their mass spectra with those contained in the NIST
mass spectral database, the molecular weight of most of these compounds in 90 — 250MW, and most of them were
carbonyl and alcohols compounds. The relative amounts of these carbonyl and alcohols were 88.23% of total
volatiles, and the relative amounts of 1-Nonen-3-ol is the greatest, 1.e. 18.95%, the odors of 1-Nonen-3-ol show
earth and mushroom, next is aldehydes, for example hexanal, heptanal, octanal, nonanal, decanal etc. the odors
of these compounds show offensive smell, and the freshwater fish contain these compounds.
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IS E . SPME F4H; 2Bk : 65 pum PDMS(Spelco 23 7], USA) ; /< B K FH{Y : 6890 N/5973 GC/MS
(Agilent) ; TRZS KA : 4 mL(ZFEAFIHRAL) 5 B PHE T4 FE2% : RCT-basic JNEEE RS (B EBEAT)
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7 4 mL TR ES #E SR P A BN RE D ERET, A 2.5 mL MOZE B REdL ARG B T INBaE 13
PG b ¥ SPME 4R A TS AR, A IT B € EBCKAE TS B P ALE , BB 3R E AR
Dt R RS A B AP (360 r/min) , TEZEBUINBE B 45°C T T2 ZEBL 30 min JEBUH , Gl #E 4T B S S M 63
- BUEER R GHAT T 58 o
1.3.3 SRERMUSTERE
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S AR S A B REHE  HP-SMS #M: B 4B HE 30 mx 0.25 mm x 0.25 pm; BB FFHE A FIIE 30C,
{24 2 min, LA 5 °C/min _FFFE] 250°C, {75F 30 min; R DR 250 °C; 22 (He)0. 8 mL/min; 23
bR 50: 1; AR 4T TR (B A 3 mine FEHE SRR AFMELRIR B 280°C ; B FIRIR B 230°C ; AR TR
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2 HR
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Fig.1 Total ion count (TIC) chromatogram of volatile compounds derived from silver carp meat

X T P B SR> 22 IR R L S W FIBRE Y, RS BRI R MR B LS W E -4
JEAE B AR B AR, TP 2 T 7= A o BB N R BBk 2 3R 1 FR AT LB Y ZE TR AE 1Y 48 Fif
AT, R ER— WG HIREEIBUNME MR BESE (IR (B82S U R B2 (b & W4 A, H P 2K 10 4,
BER 16 1 HRE 8 AN BRZE 3 MM (R B RH)H 54 P HBELE AB RSN E IS B S
THEIL 88.23% . X SETABFA A A PR RS A REA B, NS TEILERE KHM 5
AbTF 90 ~ 250 MW, B D308 SR A B0 i R AR LA S 28088 B 43 AT X &, Rl 7EZ8 R e R v ]
REERE—E/ M TEREREM D H BHEE — SR T RINE 8.

3 8

3.1 EEALE Y KR FFE

IR B Cs-, Co-FIBEIAL W) : 1-F )3 B 2-F G R  1-T45-3 B2 - TG EEg0A A 5 it
Bk ERY FAEED], UHR 163 B f— R Wb R 10 St SR R e, B 2
BRI SKS, BB TRk e RiEKafBEEEERY RS, EARE T 1553 B ER
BN 18.95% o M—Lei R EEINARIE FAG B OO B | BRls e £/ HEENEZ LT e kE
PEHRRRNY L ERNELEY P, X fEREMME B I a S0 A s EA R E
&) ST AR B 2, R M BRI BB EL &, BRAE AT LS ik B, 75 U X £ PR A XUBR BTk
RN, AFE AT LB AR E S BN 6.61% , BT IR B R R LA, PR o £ ) R AE R
BRE —E M 5Tk
3.2 FESALA YR KRR

— B RAART 3 T B R R AL S N 78 8 UG A E B R A Tuik) B — R K
BERAL W AR IR PG Y 2,4- — BRIGTE 2-F B8 2- TR 2,4 — HGEERE UG AR N
TR ST T, X FARLL /ANy B R RS AN OV 8 BRI SR TR BMEEE S E— 84 ARk,
SERMRIBEAE SR, B D, R E MR TR K R K a S BE S G-, G-I
RS DR G —RILFE XA R F R Tk,



28

EHEE: Tz BEARMERSG SRR ITEER XS

179

x1 BHERNELENRS
Tab.1 Volatile compounds identified in silver carp meat

Fe RERTE () b Eamr HXT (%)
1 2.627 Ry hexane 0.50
2 2.856 2P ethyl acetate 0.10
3 3.688 2,2 _HEOk hexane, 2,2-dimethyl 2.07
4 6.345 (Y3 hexanal 3.52
5 8.088 1,2-—H%K benzene, 1,2-dimethyl- 0.15
6 8.336 X —HH p-xylene 0.19
7 8.569 [y 1-hexanol 1.47
8 9.029 BN styrene 0.13
9 9.217 2- B 2-hexanne 0.44
10 9.450 BRRE heptanal 4.80
1 11.464 HREE benzaldehyde 1.95
12 11.863 BREE 1-heptanol 0.01
13 12.107 125453 B8 1-octen-3-ol 18.95
14 12.356 5-FIE-3 R 3-heptanone, 5-methyl- 0.23
15 12.412 6-F k-5 BEAF-2 fE 5-hepten-2-one, 6-methyl- 0.36
16 12.845 g octanal 5.04
17 13.236 2,4-Z BRIGEE 2,4-heptadienal, (E,E) 0.15
18 13.782 2-ZHEOEE 1-hexanol , 2-ethyl- 4.48
19 14.757 2 2-octenal, (E)- 0.87

20 15.103 2-EIREE 2-octen-1-ol 0.38
21 15.190 FE 1-octenol 2.95
22 15.442 1-T45-3 B 1-nonen-3-ol 0.11
23 15.874 2-T-FH 2-nonanone 0.42
24 16.202 T nonanal 11.23
25 18.039 2T IR 2-nonanal, (E)- 0.78
26 18.185 Mo H benzaldehyde, 4-ethyl- 7.98
27 18.404 T nonanol 2.18
28 18.803 E=3 naphthalene 2.30
29 19.070 5-ZE[ 5-decanone 0.35
30 19.175 1,4-3F3 _#s 1,4-dicyclooctene 1.32
31 19.416 g decanal 6.59
32 21.366 Pz cyclooctene 0.70
33 22.099 2-+— 45T 11-dodecen-2-one 1.73
34 22.190 1-FREZE T naphthalene, 1-methyl- 0.39
35 22.453 +—E undecanal 0.41
36 22.822 2,4- T BRI 2,4-decadienal 0.05
37 24.516 TERTHR butanoic acid, butyl ester 0.29
38 24.625 EF:3 bipheny! 0.67
39 24.749 REBI> unknown compound 2.61
40 25.321 + B dodecanal 0.58
41 26.574 5,9-(Z)F—H-2 T, 6,10 —F & 5,9-undecadien-2-one, 6-10-dimethyl-, (E)- 4.09
42 26.845 EOHLE benzaldehyde, 4-penthyl- 1.64
43 30.590 + Es Letyadecanal 0.90
44 32.566 + bt tetyadecane 0.74
45 32.668 2-1 2-dodecanone 0.04
46 35.321 RWAY. pentadecanal- 2.54
47 35.901 3,7, 11-ZH%,2,6,10-=8-+ 8 2,6, 10-dodecatrien-1-0l, 3,7, 11-trimthyl 0.44
48 36.702 14-+ /\ Ho i 14-octadecenal 0.17
49 39.645 2-HH-2- AR 2-octadecester, 2-methyl- 0.01
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