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Effect of different drying methods on volatile components of tilapia fillets
analyzed by electronic nose combined with GC-MS
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Abstract: To investigate the effect of different drying methods on the volatile flavor components of tilapia fillets, and to
provide references for the processing of tilapia fillets, four dried tilapia fillets were obtained by ultrasound-assisted polydextrose
osmotic heat pump drying (UAPOHPD), heat pump drying (HPD), ultrasound-assisted polydextrose osmotic vacuum freezing-
heat pump combined drying (UAPOVFHPCD), vacuum freeze drying (VED), respectively, and their volatile components were
analyzed by electronic nose combined with HS-SPME-GC-MS. The volatile flavor components of tilapia fillets were analyzed by
principal component analysis (PCA), and the key flavor components of different dried products were determined by the relative
odor activity value. The results show that the electronic nose could better distinguish different dried tilapia products. The fresh
tilapia fillets, UAPOHPD products, HPD products, UAPOVFHPCD products and VFD products had three, five, five, four and
five key flavor components, respectively. The comprehensive score of HPD products was the highest, followed by UAPOHPD
products, VFD products and UAPOVHFPCD products.
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Fig. 1 PCA diagram of volatile flavor compounds in different dried tilapia fillets
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Table 1 Effect of different drying methods on types and relative contents of volatile flavor compounds in tilapia fillets
EE NS R W B R A RS B P TR I
e ES UAPOHPD HPD
Category Bt HIX it Bt HIXE A it Kt A it
Amount Relative amount/% Amount Relative amount/% Amount Relative amount/%

fii] Ketone 1 0.273 5 5.801 5 10.528
12 Alcohol 5 4.862 15 6.024 20 9.556
[ Aldehydes 4 1.346 5 3.553 2 1.547
fi Esters 1 0.453 4 2.925 9 5.834
fi¥ Ethers — — 4 2.202 2 1.022
J&2% Hydrocarbon 21 64.031 44 54.568 44 43.483
HAb2 Others 7 12.722 11 24.927 8 28.093

) R TH B B R A S 1B H AR R- PR A T AR T
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Category - -
. Amount FHXHE i Relative amount/% 0 Amount FAXT 5 & Relative amount/%
fii] Ketone 2 1.354 4 2.457
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[t 25 Aldehydes 3 8.215 5 6.188
fi Esters 4 1.721 4 0.345
fit Ethers 3 2.359 1 0.185
J&2 Hydrocarbon 26 67.876 20 70.101
HAbZE Others 6 4.433 3 12.662
e — AR,

Note: —. Not detected.
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Table2 ROAYVS of volatile flavor compounds in five different tilapia fillets

AN RIS E{E Relative odor activity value

o i S o e H A I I SR A
o mmmmgﬁmw@wﬁﬁggﬁfgfﬁ R THR @ﬁ%i@{ﬁ% SRR HiOE
UAPOHPD HPD PG T4 VED FS
UAPOVFHPCD
3-FeH-2-T i C4Hs0, 55.000 2917 1.205 0.487 1.011
2-FF CoH ;50 41.000~82.000 0.268~0.535 0.160~0.319 0.024~0.047
1-3F4-3-FE CgH,, 0 1.500 32.850 100.000
+BF C,Hy0 16.000 2.789 5.443 1.462 3.038 4237
TEHIEE CyoH 00 640.000 0.002
e F-REAERUEE CisHy60 250.000 0.0181 0.003
1-%4[% C,oH, OH 775.000~2 800.000 0.001-0.005
2-4.3-1-THE CH,,0 75.200 0.028
2-Z 3B CgH 0 25482.200 0.004
1-F/% CgH,50 125.000 0.475
L CoHy30 1.000 100.000 100.000 100.000 79.689
ZEME C1oH,00 0.100~2.000 3.542~70.845 3.727~74.531  25.358
BElE C;H,,0 3.000 25.052
S CsH 00 1.1.000 1.193 100.000
IE+ PUERE C14H 50 110.000 0.254
I Ci5Hs00 1000.000 0.014
5 TR 5 EE CoH 30, 87.000~430.000 0.160~0.788
5 TR CeH 0, 25.000 2.851
I CraHso 1000.000 0.149 0.300 0.137 0.166
T+ C Hyy 2140.000 0.185 0.013 0.202 0.056
1 DURM CiyHyg 60.000 0.088
L- 1114 CisHay 64.000 0.111 0.713 0.144
2,6- BT HAS i CisHy0 1000.000 0.036 0.006 0.031
2,4-RUT KB C,H,,0 500.000 0.002
Fi L CioH 1,0 1700.000 0.008
1,2- 2 CgHyg 450.230 0.182 0.076
XF K CgHyg 1000.000 0.093 0.014
LHEHR CgH 29.000 0.107
2,6- —HIEEMLIZE CoHgN, 200.000 0.2550 3.382
2,5-“HIEEMEIE CeHgN, 1 800.000 0.001 0.008

AR F . By MF; Fikals BUAh, M4 BRI PRAMIROR, SEad A RaA A BIR 3R AR LR
TR B; (i=1, 2, 3) VEN IR BOF R LR G KB B85 (8 5).
F=Y"7 x B, x FHEN7 AN a4 it B 45 5 1 SR ) o
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F, = 0.485X; — 0.291X, — 0.501X; + 0.421X,— 3) R3 ERSHFHEERREKE
0.093X; + 0.494X, Table 3 Eigenvalues and contribution rate of
principal components
F, = 0.151X, + 0.554X, + 0.014X; + 0.439X,+ b
0.688X; — 0.053X, (4) FEHS o il & Rtk
o LESORIE o Cumulative
Principal Eigenvalue Contribution contribution
F; = 0.212X, 4+ 0.608X, — 0.004X; + 0.236X,— ) component 8 rate/% rate/%
0.703X; — 0.187X;
PC1 3.989 66.484 66.484
F = 0.664 84F, + 0.219 35F, + 0.115 81F; (6)
PC1 1853 i i /& HPD, PC2 158453 i & PC2 1316 21.935 88.419
APOVFHPCD, PC3 343 # = B /& VED o
U oV c ’ C3 ’fﬂ‘]}ﬂil_l E]/JZE v (%% 5) PC3 0.695 11.581 100.000
RAELEAS5r, PHEf 4 HPD J5 HAE Z Mk
WIRIL B 5
R4 ERSRFERESBEER
Table 4 Eigenvectors and loading matrix of principal components
A FSr1 PCl FHSr2 PC2 FWisr3 PC3
e
Category 4#?[‘1:[’"—]% ﬁﬁ% 4#?[‘1:[’”—]% ﬁﬁ% 4#?[‘1:[’”—]% ﬁﬁ%

Feature vectors Amount of load

Feature vectors

Amount of load Feature vectors Amount of load

fill2% Ketone 0.485 0.969 0.151 0.173 0.212 0.177
fi52% Alcohol -0.291 -0.581 0.554 0.636 0.608 0.507
2% Aldehydes -0.501 ~1.000 0.014 0.016 —0.004 —0.003
E2K Esters 0.421 0.841 0.439 0.504 0.236 0.197
fi#2% Ethers -0.093 -0.185 0.688 0.789 -0.703 —0.586
HAhZ Others 0.494 0.986 -0.053 —0.061 -0.187 —0.156
®S WENLERSEEEH
Table 5 Comprehensive scores of standardized principal components
jﬁi’féﬁﬁ F, F, Fy F ﬁ“?
Drying method Sorting

R I B R AR RN 1B A T UAPOHPD 1.267 0.350 -0.991 0.804 2
PE T HPD 2.280 0.466 0.737 1.703 1
RS B B R AN 1B KA R R- VRS T% UAPOVEFPCD —2.248 1.124 0.127 -1.233 4
HAERHTE: VED -1.175 -1.128 0.810 -0.935 3

3 45 5% 30

AWK L F 545G HS-SPME-GC-MS
VN NEIEZE 5 W T OE R e AN R 7/ )i
R 2O 8 Ak b 1 M R0 I ) s Tl A
RS, Bt P A R SRR b FE S
PR R REIE = A R R s TR A0 7 2
W Bh IR A A PHE B AL B, H% &M XUk )
B T —A8 Ak AN B AR T A R
PESBRY) T PCA FVBRIEN AT, 2 I fef
PR i 2 HPD J W XBR BefE. BF9e 25 ST o [W)
K I T 7 AR BRI N T AR HE S KA
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