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BENRAEAERZRARBED T, AT E EAMBUERERBRE THAPHEL Y
MR HARAMEE—FERA UK A EE RN EEA R FAHATT RS K
SRFMAW TN B8 AARAFRNNABILIB ML EHATRENE, £REN, & GC-
MS T ERRET 2O HBERUEARA M, TER - LEELTEEMEY, 5T ERERY
MW 88% . BRBMAELMELELH 12 HUGHATARRE, ZRANEE 2B F
TR RM EREERE, HAH 4Rk R T 850 R, B 011 F 1R A &

T8 WK A %o
REEW 8 EAMEIGARBA; RENE
PE %S S 986. 1
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SoME a3 — WRAEI B ¥k (gas chromatography-
olfactometry, GC-O) R 5L R SR Y R H) —
MEHTER, BRSHEAEN BRI SARE
FRURE R RT7E—&, X T X5 KREHE &
B YA E € [SRAL A PSR SR BE IR K/
#HREFEERN, GC-O %I EMNATELERR
RUREIBEFE R, 0 P LR ok Rl
o R LR ™ m RURBTST .

AR TR —E MR RS AR
Tk R E B P I R LA, IR GC-
O B /& M $f 2] 4 #F & ( detection frequency
analysis, DFA) SEBF HSRFHE VI, LUHIR P
So i AR KRR BE LB
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1 ME5k

1.1 Iewr#

EHEEE, T LERHXERET . ARG
B YR Gy , JPKe B I BERE 5 0 T/ MR fRr
FE —20 CTF %Mo
1.2 FENFERE

B ASEEBCRE TR ST EBEL (R
RS " LM% (PDMS/DVB) IR R
B 65 um] , 3% Supelco 24 H],

M 8 3% 1 Bk AT X Trace MS, £ H
Finnigan ¥ %] ,

MR8 M & (X Olfactry Port, OP 275, fif 2%
ATAS & GL 7],

1.3 ZEH

GC ## ik DB-WAX B4 EH

(30 m x0.25 mm x0.25 pm,J & W Scientific) ,

BT AR 40 T, 4#%% 3 min, L 5 C/min
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FHEZE 230 T, 2% 5 min, FEEE O3E K 250
T #fE R 10 min; HKHAS, WE 1.0 mL/
min, AAFFERIEH

MS £#  HEFEER70 eV, BTREE
200 T, fE£RF 250 T, RigH#HEE . m/z
35 ~350,

SEERHERAL By Xcalibur ARG M. &
RS> NIST #1 Wiley 35 PERRIAE#:, BAX
X E S UG BE BRI KT 800 (FAAE H 1 000) fy %
ELERA FLME, HEid Excel B AHE RS,
HERA— s RSB TEA SRR
FHMMNE SR,

GC-O ##  GC&H-5nimEtN. GC %
MEREL T B BRI, — S AR,
FA—BWA RS RE TN (HBIL R 1:1),
SRR TESMAAR, HE 5 mL/min,
FERRR O Z R SR RS 7 120 T, ZERE

MEAERSAR (=R, WE 1 mL/min) , F TR

T8 K% B 1 Bk BE R B K
1.4 LBRAE
HS-SPME  HUBERERIMAE N 2.5 g, fiN 6.5

mL NaCl A7 , 5135 A & A BB P T
i 15 mL TRZESHF . RIEB TS L FK
SPME 84\ A TR M, P OF B € KUK TR
TR AR B 2 B, 8 P 09 900 1/min,
7£ 45 CEWKEAMF T IZE R 50 min, Tk
ABISAREE SR D, ##% 10 min JFHUY
GC-O  FE#AT GC-MS K, [ i I J5
GC-O #ATIRME . KB FIFH/NEH 8 2k
HRAM(6 225,21 ~24 5, HpH 2 A&
k) o BAM 3 W7, EL—FHRE R
7 [F]— WR [T e () A5 AR (R B B B R A D 5 2R
LR TR, FRHCRIREERE, R 1 RIEASL
BArZ/MAWHE T E R E R

®1 GC-O 47 iE AKX P48 & M R B SIRRHR IR 71 E K
Tab.1 Odor descriptors and their definitions used in GC-O analysis
of volatile compounds of silver carp meat

SBRHE R odor descriptors SE X definitions
£ fEBE fishy smell RS BR
FHEBR grassy smell PR F RN, EARSR
B 1Bf muddy smell +3E, B, BT EHAK

THAB & fLBE oil oxidation smell
EE7EBE mushroom smell
4Bk metallic smell

THAEE/ FR T/ AR AL SR
BrEfEELs/ PR T RAO SR
ERE B LE R TF

2 HR5SE

it GC-MS T e , 18 2 29 MR
YiR(F&2), R B 8 Fi Bk 10 . BHK 5
FER 4 HURRENEY 2 . EIRMEE
KUY T BIEL BRI 8%, NE2F
HLUEN, CE.OE.1 - 3% -3 -BRULKKE
HOMXT & BB, BN RS A W EZER N
HEW.

B, & B i W) X PR RUBR Y TR
A—xE B KH, B oYX & 5% R B EA
%", TXRE" INERRELEENRS T
HIEX R E A TR AR 5% , & f K

BRI R IR EBNIER B R EE SR
B, EMNHN S BIHFA—E R, BRBERME, W&
M BT EXERNERAANRM,

N T BT A b 4% R SR
ER YR, AR HE i 2E17 GC-O 7, 8 K&k
B PR 53 X MRAR 1R B B A o UBR W) SR AT
THER(R2), KA 12 HYRER RKFE
B, X UL BE P XUBR IR R i R — T 2 F YR
FRAE TR B AP A YR B R SRR R
AR, K OEE.F8 EE.6 - A -2 - B,
6 — HIE -5 - BJf -2 - .2 - +—4efE Y|
ORISR AR B I, B8 B LT, e X B Pk XUk A
HERTEN LS.
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Tab.2 Volatile compounds of silver carp meat determined by GC-O analysis,
and their odor descriptors, detection frequency and intensity
{REGEE (min) WETEIR(% ) SERR eyl ik
A
Wil retention peak area odor detection . EE
name of compounds . . intensity
time descriptors frequency
i aldehydes
[=Y::3 hexanal 10.88 18. 69 HIE grassy 8 S
BB heptanal 13.37 8.71 JhjE, £ oilo xidation fishy 5 L
FEE octanal 16.2 1.91 JhJE, FBR oil oxidation, grassy 7 S
T nonanal 18.93 2.52 £ B fishy 6 S
(E) -2 - 3448 2 - octenal, (E) - 19.93 0.34
(E,E) -2.4— 2,4 —heptadienal ,
2 20.8 1.80
RGE (E,E) -
B benzaldehyde 22.25 0.56
(E) -2 - £4E 2 - nonenal, (E) - 22.48 0.22
# alcohols
1- R 1 — pentanol 15.65 3.03 HEk grassy 5 L
(Z) -2 -/ 2 — penten S
- “1-0l(Z) - 17.36 0.47 HER, B+ grassy, earth 6 M
1-2F 1 — hexanol 18.14 16.05
1-3FJF-3-F 1-octen-3-ol 20.42 12.43 BE%%, U8+ mushroom, earth 4 L
1 - FEEE 1 — heptanol 20.6 3.98
(Z)-1,5-3¢ (5Z) —octa—-1, .
—_3_p 5 _dien —3 — ol 21.28 4.21 i, 48 fishy, metallic 4 M
E3¥E 1 — octanol 22.99 1.50
(E) -2 -3¢ 2 —octen
1o —1-ol,(E) - 24.31 1.38
1-FH 1 — nonanol 25.29 0.46
3-FEB 3 — cyclohexene
1-7ZE ~1 — ethanol 25.82 1.68
fiF] ketones
6-HE -2 2 —heptanone,,
— 6 — methyl — 14.92 1.72 £ B fishy 7 M
56— -5—  —hepten -2 — one,
O 6 — methyl - 17.6 0.38 Bk grassy 8 S
(E ’ E) -3 ’
(E ;]1% _Z ’—sﬁlﬁ 5 — octadien 23.34 2.92 HEk grassy 6 M
— -2 —one
2 -+ —5F 2 —undecanone 23.89 0.36 IR grassy 7 S
4 - FKHHBE —2H 4 — (benzoyloxy) —
MW -3 2H pyran 3 - one 24.94 2.49
4& 2 hydrocarbons
+HEE pentadecane 21.39 1.63
FNkE hexadecane 23.81 0.49
+tkE heptadecane 26.09 5.62
8 -+t 8 — heptadecene 26.53 0.56
H T others
A FE methylnaphthalene 29.47 2.98
1-HERE 1 -methoxymethyl - 31.65 0.89

-4-FHEE

4 — methylnaphthalene

H:S-3; M-; L-5
Notes ; S-strong ; M-moderate ; L-low
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BASCERE, Frétfa SR 2B IER
FIBR AL A A BE S 35 R, BN R S R E M g
EAE(IN 1,2 - B EAEE.1,5 - BITEA
B ) /8 F T 08 5 P 19 22 K 1 A i 1 BR A Ak
S, —Rm I BEARAR, BA WA E AR,
mE e EBRMERE, MOBAATEREEN
SR, HKH o -6 NMAMIEHRY , TRAAA
R X SRR BN gk R—3, BE—BE
A SRR R SR, A B A KR F
BRo 401 — 3246 -3 — BE, B8 T S8 i B 75 X
BRI 5(Z) -2 - R -1 -BEEE R
S, MEFRKENER, LHEFRTELEY
me-HH-5- 5 -2 -8.(E,E) -3,5-F
—HE -2 - B A EBREE T,

AREWHRA 4 FpRMEEYBERRE T
HLBSR I RUERAFAE , (B 7ER I 45 R R AR b
AYMEZHMILE, B0 32 R & % 6 7E
11.785.18.600.28. 401 F129. 568 min BJ4L-541,
Ho e R B A E] % 28. 401 min ML B YR AR
BREE RS, A 3 NI R AR
HENE YR EERE, EEERRPHE
BRAR, R EARR NG EE B EMRe R
BT R ER, BT P B AR UK ST R R
EHBEH,

3 45k

it GC-O i fa it , 85 P o B9 SR IE )
By CEE BB .6 — HI B -2 — Belie \JRER . (Z) -
2-J% -1 -8R FEEL - -3 -8 (Z) -
1,5-F "M -3 -B.6-HHE-5-FM-2-
A2 - +—%eli . EB . (E,E) -3,5 -3 —Jf -2
- B LA K 4 FRAMEE Y, ENRAHFTER,
8 REWR IR AL )R I T URAAE , 3 BERY
B PR RBRAE T R B/E R o

GC-O & RERSH B HL I 1k th BE Y P i) R HF
L, FEXTENR TR H PP . Hk, ER—
FANERBE S Y EFE IR ROERT
B,
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Preliminary study on volatile flavor compounds of silver carp meat by
HS-SPME coupled with GC-MS and GC-O

ZHANG Qing, WANG Xi-chang, LIU Yuan
( College of Food Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract;: To survey silver carp ( Hypophthalmichthys molitrix) meat flavor, the volatile compounds were
extracted and concentrated by headspace solid phase micro-extraction ( HS-SPME ), and evaluated by gas
chromatography-olfactometry ( GC-O), and were identified by gas chromatography-mass spectrometry
(GC-MS) in this study. GC-O was performed by a group of eight assessors using the detection frequency
methods, and the odors of detected compounds were described as well. Twenty-nine volatile compounds
were identified by GC-MS, among those most of them were carbonyls and alcohols, the percentage of
which is up to 88% . According to detection frequency analysis, twelve volatile compounds and four
unknown compounds possessed odor activity in silver carp meat. They are characterized by fishy, grassy,
metallic, oil oxidation and mushroom odors, respectively. Their synergistic action formed the characterized
odor of silver carp meat.

Key words: silver carp ( Hypophthalmichthys molitrix ) ; solid phase micro-extraction ( SPME ); gas
chromatography-mass spectrometry( GC-MS) ; gas chromatography-olfactometry ( GC-O)



