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PEN3 11~ &L 45 [F Airsense 23 ) s 2 H 3k (65
pm PDMS), 3% [# Supelco 2 7] ;7890/M7-80EI “<
JREERAL, £ Agilent A 7],
1.3 ik
1.3.1 AR EIVE RO BE IR K - K- 28 K-
PR —F T -3 4 b ) R TR A e 4 I AR
5 R B 56 B | 4% AS [ R % 4% 1F (IS0 LG | i )
T2 R BE ) 43 Sl B EURE N7 () 8 £ 3 368 PR AL of. & T
(A 5 R, 4 B TAR R I R A
A0 BT o MES P REE (B 406
{03 PR A0 i & A RS R R Y )

TR ] H BN EE 1:2 g/mL 43 5 FR LA
T A R AR, 22 T b % 3 /R BT 30 CHRE IR 3% 77
Frh o al B 1,2,3,4,5 d, F5 K BESE B 20 5 AR
Wo2gMEMAMIMEAES th, #HET 15
mL, B2 0RO RS AR (B A R I () {5 5 A
7)o

REEIRIE . %E W 1:2 g/mL FRECH Fh Y &
R, % 5 S 4 B 7E 15,25,30,35 CH1 40 CHI %
TFR R 4d, 7 R 5E R 4 A FREL 0.2 g 1Y
EAMMA NS S 6, BT 15mL 85008 R
JE RN (RS RIBEIR FE 4 5 A FAT) .

KBEMIEL . MR L 1:1,1:2,1:3, 14 ¢f
mL F1 1:5 g/mL £ LG A5 23 550 B L5 o ) B 3 R,
THHAEB/NEICKH FHIRLEEA4d, K
% 56 BG4 B FREL 0.2 g f 345 58 N A0 I & P & 5
@, 43 BB T 15 mL SR E0EFE SR G RO (AN R
BERS A4 5 AFAT),
1.32 BTEHEN SFELPAHBTFRETR
W, B SRR )2 250 s, HUPRCIRE T 249~
250 s fi6 30 45 B8 1 9 73 B ) s A% B33 1 BRI 1]
800~1 000 s.,
1.3.3  GC-MS 7r i % & F 5E W E o R

mL 8280 CURE R b A I (R 3 ANEATRE)
(] AR B AE 2R A - R RISk AE SR £ 0 Y

Ff 11250 )C& 4k 30 min, 1546 A FE S, T 60
CAKBE W 30 min 5 # 3 5BEH OGHEFE O, 1
220 CH&AF FAEW 5 min, Ji3 85T SCR S50

il % 1 :DB-5 BN il HE (30 mx0.25
mm,2.5 pm); # < He, #ii # 1 mL/min; 4> 7 i
U RE  ERERF R 1 min, A 1 mL/min s #ERE 1R
JEE R0 A A 2 1R B2 351 D9 220 °C B2 7 i < R 1A A iR
50 °C, LA 5 C/min J+ % 200 C,f& % 5 min, fFLL 10
C/min T} & 250 °C, 1% 4F 2 min,

B kA, BTV R, R
70 eV, B F U EE 230 °C, 414 5 [H 45~400 u.,
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B o MO 5 B R TR I T AR A — AR B
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106 531 £ 2 [ — bk 2 92 £ PR 4% 1 IRUIR 490 5 1) K 38
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P 2 2 R A 3 A LDA 200 B, 18 Rk 45
(1 48 5Tk R IE B 95.04% . M FE 2 W LA H, FUH
ERRA T A AR L, KBS A K
WRAAE T KB o 5 24 K 4~5 d B, 19 25 ]
(9 LD1 A 2518 K, 150 0 6 £ 25 PR 46 9 AR K % S
R R A T B,
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Fig.3 Linear discriminant analysis of fermented dark

muscle of Katsuwonus pelamis at different temperatures
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Linear discriminant analysis of fermented dark
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Fig.7 Comparision of volatile compounds of fresh and

fermented ordinary muscle of Katsuwonus pelamis
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Table 1 Analysis of volatile compounds of fresh and fermented musele of Katsuwonus pelamis
A & /%
&l o 20 W Tl R e
il 1A il 75 1A 3l A ifiL 5 A

L 3.21 4.32 - 0.36
P 4.2 1.33 - -
g 5.94 3.32 - i
(E)-2-F 15 g - 0.56 - -
(E)-2— T % & - 1.09 - 0.31
(E)-2-5¢ 4 it - 0.36 - -
(Z)-4-PEi it 1.4 - - -
4— (2 IR )3 Ak T % = - - 0.77
F g 2.98 2.49 - i
(E,E)-2,6-T —F - - - 0.42
(E,E)-2,4-Ji — - 0.67 - i
(E.E)-2 4-0 = = = 034
2,4-%5 IR - 1.47 25 0.73
R 1.12 - - -
3-Z e HIEE 1.49 - - i
D-T &’ 0.64 6.46 - -
4,4-" I H-1,2- R T - 1.09 - -
44— W EE- - T A - 1.02 - -
Fr b i 2,94 0.63 - 0.2
- AT R A - 0.67 - -
1,300 (10— 3k 2 0 3k ) ¢ = 0.64 - =
T3k —1- T - 0.55 - -
22—k 1.67 - - i
(E)-10-H He—4—+— i 1.44 B - -
4 B = (1-F 5E 205 58 ) -3 O 4 = 0.09 - i
1,5- = H 4 = #[3.3.0.0(2,6) 3 ki - 0.9 - -
3 1.11 - - =
2-H k-2 fi B - it 4.72 - - i
4,5- "7 -3 5% - 0.56 - =
2,6,10-=H - % 1.92 - - i
P g 0.61 0.74 - i
|l 51 36.41 1.41 6.07 0.28
75 - 0.53 - i
ke 2.33 1.81 5.13 i
2, 2- 1A K - 0.52 - i
2,2- k-3 oE - 1.72 - -
3,5-% " Hi-2-F = 2.66 - 0.34
2-F K - 1.29 — -

(F,E)-3,5-F _Ifi-2-F 3.12 1.78 - i
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(8% 1)
HIA B 1%
{5y 4 R R
T3 P 1L & 3 Y I £ P

3,47,5,7-J0 U AR . - 0.35 -
3,6-5¢ - fil 1.01 e = =
2H-4,4- 5 2H-HL -2, 6(3H )~ i 211 , . .
5,6~ S 4 (2~ 3=~ P 45 —3— 5 ) —2H—HE W2~ . 0.34 = <
4,6~ 3-2,7-F = 1-5- % s 0.41 z
2—+—M . 1.44 = 0.33
§-Fa -2 %M 1.28 = % =
3-T- 45— " 1.2 - -
- R -3-H = 2.02 0.38 033
3-H-1-TH = = 3.84 1.05
21T B " - 3.7 -
TR 2 4.09 = =
33T =M - - 0.38 032
|- 3R 123 571 - 0.32
2- 3 b 1R 3.28 - . .
iE ¥ i - . - 2.1
7 0.51 2.94 - -
T " 0.78 o N
ST YA * . 1.02 1.29
LR-2-H 0 LT - - 1.05 0.6
T 2 e P - - 221 -
95 2. M . . , 1.93
+ M2 - - 24.54 5.29
+ =Mz - - - 4.06
O |- U 3% 4 2 2. B = . . 0.39
+ DU % 2. - - 11.38 22.94

b8 2 - 2 1.8 0.52
9+ AN BRI AL 2. B - - 474 6.99

FAx B 2. B - 2 21.11 2081
O—f--L A 82 2 I 2 = o 0.4
I A | - - - 0.41
(E)-9—+ )\ Ji ¥t 2. s “ = 2.96 1.73
9+ A BB 2.6 - - - 0.35
T 3 2 2. . « 0.43 -
+ )\ W 2. B - - - 0.72
17— 3 6 2 Y A . « 0.62 <
2 1R ALK . 0.7 0.67 <
=2 (2~ 5 3 ) % - - - 1.48
2 LK 1.27 2.13 - .
2,5- = U - - 1.22 -
JR=2- (2~ 5 3 ) K - 1.27 . 0.33
VU A 2 (3 3 7 0 ) W - - 0.43 -

(A2 3 )l = - - a5




s E HTH

) P A 50 1 TR R T2 5 R i JRR 209

(8: % 1)
FA R F /%
& 20 R il KRB
W3 Py i % A e 3 P I 4 A
N, N-—" Hl J § fig 0.99 - -
3,7-"HEE-] T TR -3l = - - 0.34
N—H B2 Hle—1-Ji% - 0.39 - -
1=+ 6 - - - 0.69
1=l =% - 6.34 - -
| e - 27.98 2.02 5.59
1=l -\ &t - 1.96 1.04 2.6
P PN S 1

2.3 R EERTHE fa P 1 KR

i# it GC-MS 7 H7 m] J1 , B8 2K IR MR 2K
BT 6 0 P Y A R A, R R AR
oA . B (5.94% ) BEEE (4.2% ) K HT B (1.
12%) .+ Tkt (36.41% ) .+ L ke (2.33% ) 1 1-3¢
WH-3-R7(12.3%) R BRI &, B T A 5@\
A, MO 0T A7 76 1R BT fE 2 0 £ By Rk 7™
KR, R R R RS AN A AR
TR TR PEN KRN A K LCEFER, BEY
JoR E T L A S5 R, A A R RO £ BT
Bk EE 1R, 2 B A R R B R A R R
T R R K AR A B SRR SR R B S
i, BRSBTS, i —
i E A1 25 RS R X PR JRUR BT R A, 1 -
3-BE A F R AR AT AR,
O 4 A 9 %o 5 U A (1 02 i e o 24 O DA
BERT € A PR 0 B R MR N R
FMEHA, Kb Mx S RESOMRE . O (4.
32%) ., ¥ 85 (3.32%) .+ Ti bt (1.41%) .+ L& (1.
81%) .3,5-% —4&-2—Hi (2.66% ) F1 1-HL+ — ki
(27.98%) . ¥ BEAE N —Fh AL 1 38 W 2 R IR
588 FH) 7K SR A A0S 7 i I o P I A PR b A
HTZkEY., HhEM+LRfENRRaE R
PR SRR, 709 B 1f & A R A 1 i
REBWBEDRMAA SEH L REE, BRHEIK,
PR 1k AT il 2 %oF £ PR RURR 72 A K B L3, 53
W—2-F B B A 55 R K R A | 1T fig £ 0 i
£ P R A R — s sg e, b kel AR R
e SR 490 J5 ) K L A P (S 5 7 R T R £ ) (1) XL
F B LK R | ALk AR IR

2.4 R JG R0 P KBk

28 GC-MS f& 3w 1, 8% 16 P4 (1) 35 & 1 R 4
JRAE AR AT G R A T RORI AR, B2 B W
KRR EV D BER LAY KRB M, K
PR RS 3-H HE-1-T §E(3.84%) . T
R (24.54%) T VUER 2.1 (11.38%) .+ /5.
LG (21.11%) 1 2,5- I SEE R (1.22%),
3-H B —1- T BEHAT Y5 22 A AU 3 Bk +
CTRIBEE WAL ERS; TR ZET 26
F RO BRI s /S ER 2 B ) S 0 5 0 A A
AL IR A 2,5- Akt B FH B
fEAEFSMIGEE S, 535 58 A 2L 2 K B2
JERME NS EEERED RGO UIERE G N
T E R EIA T RO (5.29%) .+ Y
R B (22.94% ) Fl -+ /N BE 2B (20.81% ) , iX 64
Jof 1) %9 A L R R R 2 34 kI S 1 L A 1A ) A
o HRFEERNZ, KRG LA R 274 A i
FSW I, X W] BE 22 oA PR AR U, FR e aT g0 R
HIR KRG EAEN, KRG 6 RN AA
A A 158 1) Ak R RO

3 4k

AR 7E A IR AE 30 C, MW EE 1:2 g/mL B,
Ll th P — R BE 4 d Jo i 0 RO Rl LR
PR A i el A R I 0 8 £ P o 1) L | RS
SEWE - IH-3-BE b Tk A A R R A T
SRAFER BT+ RO YRR 2B+
AN OBREAEY, (ERFEG ) 6 A 5000 )
T TR XA, AT 2 280 R ) 28R
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Studies on the Flavor Improvement of Katsuwonus pelamis
by Using Traditional Fermented Glutinous Rice Fermentation

Wang Qiujuan'?  Zheng Zhenzhen' Lin Jialiang' Chen Yifang' Su Xiurong"
('School of Marine Scienece, Ningbo University, Ningbo 315211, Zhejiang
3!\"irlg'fif) Jinri Food Co., Ltd, Ningho 315502, Zhejiang)

Abstract Objective: To remove the fishy flavor of the musele of Katsuwonus pelamis by the fermentation of sweet
ferment rice. Method: An electronic nose was used to detect the change of volatile components in the muscle of Katsu-
wonus pelamis dealt with the fermentation of sweet ferment rice in different time, temperature and solid-liquid ratio and
the fresh raw samples. The data obtained were dealt with linear discriminant analysis (LDA). The optimum fermentation
conditions were determined by sensory evaluation. The change of volatile components were detected and analyzed by

headspace solid—phase microextraction  (HS-SPME) and gas chromatography—-mass spectrometry (GC-MS). Result; The
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electronic nose could discriminate the muscle of Katsuwonus pelamis in different fermentation conditions well. It could be
known from GC-MS analysis that skipjack ordinary muscle after fermentation of aldehydes in relative content was reduced
to 2.5% from 20.98%, hydrocarbons was reduced to 11.2% from 53.15% , esters was increased from 0.51% to 71.86%.
The dark muscle of skipjack after fermentation of aldehydes in relativecontent was reduced to 2.93% from 22.07%, hy-
drocarbons was reduced to 10.64% from 0.48%, ketones was reduced to 10.95% from 0.67%, esters was increased from
3.72% to 68.43%. the major volatile components of unfermented skipjack ordinary muscle were octanal (5.94%), heptanal
(4.2% ), benzaldehyde (1.12% ), pentadecane (36.41% ), hepladecane (2.33% ) and l-octen-3-ol (12.3% ), the major
volatile components of unfermented skipjack dark muscle were hexanal  (4.32%), octanal (3.32% ), pentadecane
(1.41%), heptadecane (1.81%), 3,5-octadien-2-one (2.66%) and l-iodo—undecane (27.98%). the major volatile com-
ponents of fermented skipjack ordinary muscle were 3—methyl-1-butanol (3.84%), ethyl laurate (24.54% ), ethyl myris-
tate (11.38% ), ethyl cetylate (21.11% )and 2,5-dimethyl pyrazine (1.22%). the major volatile components of fermented
skipjack dark muscle were ethyl laurate (5.29%), ethyl myristate (22.94%) and ethyl cetylate (20.81% ), the interaction
between these substances will increase the aroma of fermented skipjack dark muscle. Conclusion: by the result of sensory
evaluation, it showed that when the fermentation time was 4 days, the temperature was 30°C and the solid-liquid ratio
was 1:2, the effect of removing the smell was the best. So sweet ferment rice could remove the smell of the muscle of

Katsuwonus pelamis and improve the flavor.

Keywords ordinary muscle of Katswwonus pelamis; dark muscle of Katswwonus pelamis; volatile components;
headspace solid-phase microextraction (HS-SPME-GC-MS)
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