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Fig.1 Principal component analysis of fermented dark muscle of Katsuwonus pelamis at different time
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Fig.2 Linear discriminant analysis of fermented dark muscle of Katsuwonus pelamis at different time
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. FO: ; F1 -F5: 15.25.30.35.40C B
Note: FO: unfermented; F1 —F5: fermentation temperatures 15 25 30 35 40°C.
3 PCA

Fig.3 Principal component analysis of fermented dark muscle of Katsuwonus pelamis at different temperatures

: FO: ; F1 -F5: 15.25.30.35.40°C o
Note: FO: unfermented; F1 —F5: fermentation temperatures 15 25 30 35 40°C.
4 LDA

Fig.4 Linear discriminant analysis of fermented dark muscle of Katsuwonus pelamis at different temperatures
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5 PCA

Fig.5 Principal component analysis of fermented dark muscle of Katsuwonus pelamis at different soliddiquid ratios
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Fig.6 Linear discriminant analysis of fermented dark muscle of Katsuwonus pelamis at different solidliquid ratios
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1 o
Table 1 Comparision of volatile components of unfermented (1.41%) (1.81%)
and fermented dark muscle in Katsuwonus pelamis | % 19-21
Component Relative content 2.2.3 AR %”é'f’é{‘}#h&)i&%"\ﬁf/fﬁ
Unfermented Fermented
Aldehydes 22.07 2.93 3 5= -2 _
Hydrocarbons 10. 64 0.48 2.66% 0.34% .
Ketones 10. 95 0.67
Alcohols 11. 82 4.12 A
Esters 3.72 68.43 2.2.4 ﬁ?—%‘é/ﬂﬁé\#h &})’(L‘,}}:\#g—f JE
Heterocyclic 4.10 1. 81
Others 36.70 21.56 C1- _3_ 1 - _3_
1- -3 -
° = 1 - -3
2.2 _
GC-MS 2 43.37 23
A ® ° N (2.1%)
o 1
, ° 2.2.5  B§EACE M B R AN JE
2.2.1  EEEACE M BN AN AE
2
| 2 3.72% 68. 43% .
(1.33%) . (3.32%) 2 4 - (1.47%) (20.81%)
18 '
o 2.2.6 IR EANAM B RKS AL
2.2.2 BREES DB AR IE
(0.2%) 26 10 14 - (0.28%)
2

Table 2 Analysis of volatile compounds of unfermented and fermented dark muscle of Katsuwonus pelamis

Relative content/%

Component Retention time /min Unfermented Fermented
Hexanal 8.383 4.32 0.36
Heptanal 11. 837 1.33 -
Octanal 12.579 3.32 -
-2- trans —2 — Octenal 13.513 0.56 -

-2- trans —2 — nonenal 14. 833 1.09 0.31




1436

28

2(

Relative content/%

Component Retention time /min Unfermented Fermented
-2- trans — 2 — Decenal 15. 603 0.36 -
j - E hydroxyznethyl) - cyclohexanecarboxaldehyde 15.970 N 0.71
Nonanal 16. 061 2.49 -
-2 6- trans trans —2 6 — Nonadienal 16. 635 - 0.42
-2 4- trans trans —2 4 - Heptadienal 16. 909 0. 67 -
-2 4- trans trans —2 4 - Hexadienal 17. 899 - 0.34
2 4 - 2 4 - Decadienal 19.523 1.47 0.73
D Lilac aldehyde D 22.087 6.46 -
4 4- -12- 4 4 - Dimethyl -1 2 - pentadiene 12. 403 1.09 -
4 4 - -1- 4 4 - Dimethyl — 1 - pentene 12.516 1.02 -
Limonene 13.939 0.63 0.2
- trans-limonene oxide 14. 008 0. 67 -
13- (1.1- ) - 14. 393 0. 64 -
1 3 -Bis( 1 I - dimethylethyl) - benzene
7 - -1- 7 — Methyl — 1 — nonyne 14. 854 0.55 -
4 - -1-(1- ) - 15.183 0.09 -
4 —Methyl —=1 — ( 1 — methylethenyl) - cyclohexene
15- 3.3.0.0(2 6 15.593
1 5 - Dimethyltricyclo 3.3.0.0(2 6 octane 0.9 -
45- -35- 4 5 — diethyl -3 5 - octadiene 16. 327 0.56 -
Tetradecane 16. 599 0.74 -
Pentadecane 17. 168 1.41 0.28
Hexadecane 17. 66 0.53 -
Heptadecane 18. 327 1.81 -
22- -1- 2 2 - Dihydroxy — 1 — phenyl-ethanone 10. 088 0.52 -
22- -3 - 2 2 - Dimethyl -3 — octanone 10. 939 1.72 -
35- -2 - 3 5-0Octadien -2 - one 13.901 2. 66 0.34
2 - 2 - Nonanone 14. 591 1.29 -
-35- -2 - trans trans -3 5 —octadien —2 — one 14.709 1.78 -
56- -4-(2- -1- -3- ) -2H- -2- 18.753 0.34 -
5 6 - Dihydro —4 — (2 — methyl — 1 — propen —=3 —yl) —2H-pyran —2 — one
2 - 2 - Undecanone 20.735 1.44 0.33
3 - -5- 3 —Nonen -5 —one 23.261 1.2 -
1- -3 - 1 -Penten-3 -ol 12. 462 2.02 0.33
3- -1- 3 — Methyl — 1 - butanol 13. 090 - 1. 05
Pentanol 13.970 4.09 -
23- 2 3 — Butanediol 14. 164 - 0.32
1- -3-  1-0Octen-3 -ol 15.791 5.71 0.32
Octanol 17.079 - 2.10
Propanoic acid pentyl ester 10. 552 2.94 -
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2(

Relative content/%

Component Retention time /min Unfermented Fermented
Ditert-butyl dicarbonate 12.430 0.78 -
Octanoic acid  ethyl ester 17.922 - 1.29
-2 - Acetic acid 2 - phenylethyl ester 19. 659 - 0. 60
Decanoic acid ethyl ester 23.493 - 1.93
Dodecanoic acid ethyl ester 28. 585 - 5.29
Ethyl tridecanoate 32.088 - 4.06
9- Ethyl 9 — tetradecenoate 34. 683 - 0.39
Tetradecanoic acid ethyl ester 35.035 - 22.94
Pentadecanoic acid ethyl ester 36. 231 - 0.52
9 - Ethyl 9 — hexadecenoate 38.039 - 6.99
Hexadecanoic acid ethyl ester 38.356 - 20. 81
9- Ethyl 9 — heptadecenoate 38.982 - 0. 40
Heptadecanoic acid ethyl ester 39.559 - 0.41
-9 - trans —9 — octadecenoic acid ethyl ester 40. 360 - 1.73
9- 9 - octadecenoic acid ethyl ester 40. 424 - 0.35
Octadecanoic acid ethyl ester 40. 642 - 0.72
2- 2 — pentyl-Hfuran 11. 045 0.70 -
-2-(2- ) cis =2 — (2 - pentenyl) furan 11.367 - 1.48
2 - 2 — Propyl-furan 11. 903 2.13 -
-2-(2- ) trans —2 — ( 2 — pentenyl) furan 20. 505 1.27 0.33
( ) —  ( Phenylmethyl) — hydrazine 15. 446 - 12.34
37- -17- -3- 16. 614 - 0.34
3 7 - Dimethyl =1 7 - octadien —3 — amine
N - -2 - -1 - N-Methyl -2 - propyn — 1 — amine 16. 650 0.39 -
1- 1 - Todo-undecane 25.132 27.98 5.59
1- 1 - Iodo-dodecane 26.173 - 0. 69
1- 1 — Todo-tridecane 32. 446 6.34 -
1- 1 - Iodo-octadecanelO 32.456 1.99 2.6
Noté “— "means not detected.
2 -
24 -25

2.2.7 HAbEAA ) BRI AE

36. 7% 21.56% 2

HS-SPME-GC-MS
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Flavor Improvement of the Dark Muscle of
Katsuwonus pelamis

XU Mao—qin' PAN Jun=xian® LIN Jiadiang® WANG Qiuduan’ CHEN Yi4ang’
XIA Jing-bo’ ZHOU Jun® ZHANG Chun-dan® LI Ye* SU Xiu-rong’
(' Ningbo City College of Vocational Technology Ningbo Zhejiang 315100; School of Marine Science
Ningbo University Ningbo Zhejiang 315211; *Ningbo Jinri Food Co. ILtd Ningbo Zhejiang 315502)

Abstract: The goal of this study was to examine the volatile substances in the dark muscle of Katsuwonus pelamis and
how they change by fermentation in order to removing the fishy flavor in the dark muscle. Electronic nose was used to
detect the change of volatile components in the dark muscle of Katsuwonus pelamis dealt with the fermentation at different
time temperature and soliddiquid ratio. The data obtained were dealt with principal component analysis ( PCA) and
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 microexiraction ( HS-SPME) and
gas chromatography-mass spectrometry ( GC-MS) . The results showed that the electronic nose could detect change trend
of volatile components. It could be known from GC-MS analysis that the fishy components had decreased obviously after
the fermentation of sweet ferment rice. By the result of sensory evaluation it showed that when the fermentation time was
4 days the temperature was 30°C and the soliddiquid ratio was 1:2 the effect of removing the smell was the best.
Therefore sweet ferment rice could remove the fishy smell of the dark muscle of Katsuwonus pelamis and improve its
flavor.

Key words: Dark muscle of Katsuwonus pelamis, Volatile components; Flavor improvement



