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Abstract: The volatile components of salmon fillets were determined using headspace solid-phase microextraction gas chromatography-
mass spectrometry (HS-SPME/GC-MS) combined with the electronic nose technique, and the changes of volatile components during storage at
4 °C were also explored. The results showed that the 288 types of volatile components determined by HS-SPME/GC-MS mainly consisted of
aldehydes, alcohols, and hydrocarbons (alkanes, alkenes, and aromatics). Additionally, during cold storage, the volatile aldehyde content of
salmon fillets decreased continuously, acids showed an increasing trend, and alcohols and aromatics showed a decreasing trend after initial
increase. The maximum peak area value of the hydrocarbons appeared on day 12; esters appeared after day 6 with an increasing trend; the
contents of amines and other components fluctuated greatly during cold storage. The volatile components of cold-stored salmon fillets, detected
by electronic nose, were analyzed by principal component analysis (PCA), loading analysis (LA), and linear discriminant analysis (LDA). The
obtained results were consistent with the results of the HS-SPME-GC-MS method, indicating that significant changes in volatile components
took place on days 6, 12, and 15, which were the inflection points of the freshness of salmon fillets during refrigerated storage.
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Fig.1 Gas chromatograms of the volatile substances of salmon

fillets during refrigerated storage

MR WK, RV R 64, 43 Fi1 148
Mo BEEYRES 0. 3ds 6d. 9d. 12d. 15d.
18 d 4351 (5 B ) 56.76%, 44.34%. 33.99%. 33.72%.
19.06%. 28.85%A/1 21.89%. EEEM)F T & b B ik
K, f£50d. 3d. 6d. 9d. 12d. 15d A118d 435
HER MY RSB 15.91%. 23.85%. 40.16%-
47.35%-. 30.40%- 30.10%7/ 36.67%. £ 0 d &I
H R 14.04%, TR 12 d BERSEY0R G S E R
22.78%, WK1 1.62 fif. MM BEAN RS, XF
A UK TTIREOR o R B I SO, Cg LA
A RAKEE, 1M Cig LA MK EERE IS5
(e, R SR IR R TR, FEmE R,
O, DIl M. (B E)-2, 4-JalE. SKLEE, 3-
A TRAERER R G L EEOR. UHE CE P
HHEROK, E5E0d. 5 3d i HEEIE S 72%

251



MK EmBHL

Modern Food Science and Technology

2015, Vol.31, No.2

A 84%. HCOEEBMERAC, 9450 pgkg, CEhiA
Rt R LB RE. Bhsh, PEEE. RS,
(E, E)-2, 4-Bi W5l (E, E)-2, 4-F —J@MEAN 2, 2-—H
S-S AE A A B, FLUL B R sl aair e
BA®MER. MEEARENAKRES, FEA
A IR RIRLAR A 0 AR, 2 A I Ry A A X

®1ORB= &R ERTIETEL RS

Table 1 Volatile components of salmon fillets during refrigerated storage
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Fig.2 Changes in the aldehydes, alcohols, alkenes, alkanes,
aromatic species, ester material, amine, acids and, other
substances of salmon fillets during refrigerated storage
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Fig.3 Changes in volatile components of salmon fillets during
refrigerated storage
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Fig.4 Principal component analysis of the volatile components
of salmon fillets during refrigerated storage
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Table 2 Total variance explained in principal component

analysis

AR IEAE PRI 7 AN

BA

S FEIY% BR% A FEMN RR%

1 5.610 80.150 80.150 5.610 80.150 80.150
2 0.959 13.705 93.855
3 0.349 4989 98.843
4 0.071 1.018 99.861
5 0.009 0.129  99.990
6
7

0.001 0.010 99.999
4.769E-005 0.001 100.004

&3 T DRI FERE

Table 3 Component matrix of principal component analysis

Bt /d ﬁijﬂ\
0 0.871
3 0.875
6 0.987
9 0.984
12 -0.453
15 0.988
18 0.981
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Y,=0.368x0d+0.369%x3d+0.417x6d+0.415x9d-
0.191x12d+0.417x15d+0.414x18d
Horbr 1.d-18 d bR S EUA .
FERHIE) = BT 11370 X5.610 HIEAR
IR
BElit, R1-R10 A£/EARHI E M F 70 U014 4 P
F4 RE=XaHRERINNER
Table 4 Results of the principal component analysis of salmon
fillets during refrigerated storage

HRELER BT IR 2
R1 -0.41448 -0.982 6
R2 1.38242 3.274 1
R3 -0.60172 -1.425 7
R4 -0.68967 -1.634 9
R5 -0.67866 -1.607 8
R6 0.94738 2.244 3
R7 -1.59799 -3.785 10
R8 1.1413 2.703 2
R9 0.86168 2.041 4

R10 -0.35026 -0.830 5
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40

2OO 3 6 9 12 15 18

fif 7S (] / d
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Fig.5 Peak area variation of aromatic hydrocarbons
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Fig.6 Loading analysis of the volatile components of salmon
fillets during refrigerated storage
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Table 5 The sensors of the electronic nose and the substances

that they respond
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Fig.7 Plot of the changes in the response values of the electronic
nose
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Fig.8 Radar plots of the electronic nose
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Fig.9 LDA analysis of the volatile components of salmon fillets
during cold storage
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