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Abstract: To investigate the effects of different extraction processes on the physicochemical properties and volatile flavor
compounds of chicken oil. This study used three different extraction processes, namely dry, wet and microwave to extract
chicken oil. The physicochemical properties of chicken oil extracted by different processes were comprehensively

compared. At the same time, the volatile substance composition was determined by headspace gas chromatography-mass
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spectrometry, and the key volatile flavor component composition differences in chicken oil extracted by different processes
were established by combining relative odor activity values, principal component analysis, and cluster analysis. The results
showed that the chicken oil cooked by dry method had the lowest brightness, a redder and yellower color, and a lower
content of malondialdehyde. Wet cooking chicken oil had the highest brightness, a greenish or yellowish color, and a lower
acid value. The chicken oil cooked by microwave had a slightly darker brightness, lighter yellow and red, higher extraction
rate, better oxidation stability, and shorter cooking time. A total of 49 volatile flavor compounds were identified in chicken
oil samples extracted using different extraction methods. Among them, 39, 41, and 44 volatile flavor compounds were
extracted from chicken oil using dry, wet, and microwave methods, respectively, with a total of 30 volatile flavor
compounds. By combining ROAV and PCA, (E,E)-2,4-heptadienal, 1-octen-3-ol, hexanal, (E)-2-deceenal, 1-pentanol,
octanal, (E,E)-2,4-decadienal, and 3-methylbutanal were identified as the main characteristic flavor compounds of chicken
oil. The characteristic flavor substances extracted from chicken oil by microwave method had a high content and a variety
of types. This study indicated that microwave technology had the advantages of relatively short time consumption, high
yield, good oxidation stability and high content with variety of characteristic flavor substances in chicken oil, making it a
worthwhile approach for further research and exploration of chicken oil extraction.

Key words: chicken oil; microwave-assisted extraction; physical and chemical properties; volatile flavor; odor activity

value; principal component analysis
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Table 1 Physicochemical properties of chicken oil extracted by
different Processes
P 5 Ry A o e (o
REROT (mgkg) (mgg) (meqkg) Ko (%) 13E(%)

T 0.67+0.03° 1.26£0.01° 2.77+0.11° 0.17£0.01° 74.34+0.03°
ML 0.73£0.03* 0.89£0.07° 2.56+0.02° 0.24£0.01° 69.94+0.14°
TR 0.7240.02° 1.01£0.08° 2.25£0.05° 0.15£0.01° 82.05+0.53"

T RS IR A R/NG PR R BA B35 2257 (P<0.05); K20 .
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Table 2 Color of chicken oil by different extraction processes

PRy L a b

k2K 44.67+0.40° —7.43+0.06° 38.74+0.02°
Tk 2K 38.82+0.14° 3.3140.10° 36.03+0.01°
TR 40.90+0.13° 0.68+0.10° 29.29+0.05°

P 1 AT Nk 2 L ek el L Tk
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Fig.1 Chicken oil samples with different extraction Processes
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Table 3 GC-MS detection results of volatile substances in chicken oil by different extraction processes

%S HERIEAEY PR eI (min)

AR (%)

HTAZN Tk TR
JEE

1 TR 2.69 - 1.50+0.01 -

2 2-HEET 0.09 - 1.00+0.00° 0.94+0.01°
3 3T 1.46 3.68+0.01¢ 5.48+0.01° 5.01+£0.01°
4 WAL 532 18.46+0.08° 20.9140.09" 21.1840.01°
5 PR 7.84 2.01£0.01° 2.61£0.01° 1.9420.01°
6 (E)-2-Pefe 10.62 2.06£0.01° 2.17+0.02° 2.65+0.01°
7 (E,E)-2,4-T 11.92 - - 3.3840.01
8 (E,E)-2,4-B Il 12.89 1.32+0.01° 1.14£0.01° 2.02+0.01°
9 AR 14.07 3.1240.09 - 3.6+0.01°
10 e 15.12 1.77+0.01° 2.0240.01° 2.14+0.04*
11 T 163 10.49+0.06° 10.16+0.01° 11.75+0.01°
12 (E)-2-T/dms 18.48 0.59+0.01° 0.40+0.01° 0.21+0.01¢
13 (E)-2-Z8Jfilttg 2223 0.15+0.01¢ 0.27+0.01° 2.64+0.00°
14 (E,E)-2,4-%8 Rk 234 6.53+0.06° 4.41+0.01° 5.68+0.15"
15 2- T 25.83 1.92+0.01° 1.48+0.02° 1.27+0.01°

[Z8S

16 1% B 239 0.12+0.01° 0.15+0.01° 0.17+0.01°
17 - 4-3-1 2.6 0.40+0.01¢ 0.42+0.01° 0.53+0.01°
18 1B 5.65 0.39+0.01° 0.41%0.01° 0.47+0.01°




- 96 - Al Tl B 2024 4E 6 F
g3
AEXT (%)
Hs ERMALE D) PR EA BT ] (min) - -
HTAZS Tk [5¢;3
19 2-JE- 1 10.9 0.02+0.01° 0.06+0.06° 0.15+0.01*
20 1- T 11.49 0.86+0.01° 1.010.00* 1.02+0.01*
21 T mE 13.27 0.34+0.01° 0.3140.01¢ 0.37+0.01*
22 Jy R 13.89 - - 0.01+0.00
23 P = 15.78 4.12+0.05¢ 4.78+0.01° 4.47+0.01°
[iES
24 LR 4.62 0.02+0.01° 0.02+0.01° 0.02+0.01*
25 T2 g 11.89 0.030.01° 0.02+0.01° 0.03+0.01°
26 SRR TR 27.14 0.02+0.01° 0.02+0.01° 0.02+0.00"
27 CLR 7.9 0.02+0.01° 0.0240.01° 0.02+0.00"
28 ¥z 16.69 0.02+0.00° 0.0240.01° 0.04+0.01°
29 3-SR 20.11 0.02:£0.00° 0.010.00° -
FiZ
30 1-2F45-3-Ti 2.98 0.71£0.01° 0.71£0.01° 0.65+0.01*
31 PR 8.46 - 0.02+0.03" 0.08+0.01*
32 PR L s 11.21 0.28+0.00° - 0.26+0.01°
33 2,3-3F T 18.96 1.10£0.01° 1.1440.03° 1.06+0.01°
34 3-2¢fi-2- 24.61 0.16+0.01° 0.11£0.01¢ 0.14+0.00°
35 2(5H) -HE IR 27.92 0.110.00° 0.08+0.01° 0.14+0.01*
36 3-Z IR 30.03 - - 0.08+0.01
37 3-TJfi-2-f 12.24 - 0.07+0.00° -
38 i3 19.87 0.34+0.00° 0.34+0.00° 0.33+0.00°
39 2T HE R 23.84 - - 0.32+0.01°
40 2,6-— F Skt 24.44 0.33+0.00° 0.30:£0.00 0.21+0.01°
41 2-Z.Fk-6- L 24.76 0.32+0.01° 0.25+0.01° 0.26+0.01°
42 3-2,3-2,5- T NG 24.9 0.42+0.00 - -
e
43 Frig i 9.13 0.02+0.01° 0.02+0.01° 0.04+0.00°
44 1- A0 9.42 - - 0.01+0.01°
45 E2E 9.55 0.02:£0.00° 0.01::0.00° 0.02+0.00°
46 ke 10.21 0.87+0.01° 0.86+0.01° 0.85+0.00°
HE%k
47 AU N R Tk 18.32 0.03+0.01% 0.02+0.01° 0.05+0.01°
48 Fr it 3k 2 A Sk 26.57 0.05+0.01° 0.03+0.00¢ 0.07+0.01*
49 WE I 9.79 0.02+0.00 - -

T AT RN PR R R BAT k22 55 (P<0.05) o

IS 8 . 3 FITRIS . 3 FhARIS. 4 FiEZE. 3 Fh
HAAL A . Horh PRk 2] i 3 v I A5 442 22 ) o
41 P, JR R ARG A IAS 39 FhI%E A PEd B,
ZEl RGN A R PE BT 44 Bl ITa AR SR 1k
G 30 Fl. XGTHAR S RS S R, BES) T
o, A S = R L (18.46%~21.18% ), K
A TP (10.49%~11.75%) 1 (E,E) -2,4-3% & I
(4.41%~6.53%) . FEIYIRFZR A THRETTF 1
A 32 . BB I H sh & 2B sl i S b A
L 150 °C B Sy 43, A mike s 3k A R SRR 3 3,
o SRk ] P ke — 25 SRR R 2 PR A T | M R
SRV EY . Hi (E,E)-2,4-28 IR R BRIEER
I%, HA ARG TR, 7T LA B i R RbY

2.3 ANEHEMIZGHAIXBEESHS T

XEG I B S A XU JE: 1 5 2 P S B AR ) 55 B AT
TR BB R P E YU A B4 SR XU ) JBT
PO LR HNSE 2NN SISy N SR ETENR aE  B O
AORE S EL S LR R = B AR R TR BT, RS
BEAEZa %) 5 i A ey B HLZEH, PRIR ] ROAV i
AT AT ARSI BN RS XUAR Y TTRRFR AL

RRYESCHR [36—37] £ e i B (R T4 B XG Ih 11Y
KIRY) BT ROAV (B, W15R 4 FioR, ikl ROAV
KT 0.1 B RMALED), Horb (E,E)-2,4-%% M
FE= X R XUBR TR B R i BT o 1R AR B XS il
M 3-FRTRE . OO R, TRE. (BE)-2-T4
M. (E,E)-2,4-28 MM | 108, 1-000-3- 1-7



545 % 5 124 £ W, AT XS MM BT SR XU BT s 97 -

Y -3 - R SR SOy . TR A XS v e, 3-FF
FTEE. O TR, (B)-2-EE. (E,E)-2,4-285
IETEE L 1 | 1S5 -3l | -2 075 - 3T 2 S Al
KBS o TR ER A3 TR, (BE)-2,4-2% JTE |
3-FHBELT I AR | 197 085-3-1 . T 1-2FM-3-
i, 13, . (B)-2-2 M. (BE)-2-EHE .
2,6- FF LNk s 2 SC AR SRSy, Ho b &% 38
Y R A E T o b A 1 SCA A P XUBR
Pl 3-F T IEOKRER) . CEFEFHESE). T
EEGHARUR) . (B)-2- &GS« (E.E)-2,4-
2% I GRS . X9 UB)  1-BECGEBRR) | 127
J5-3-BE (BE 4 UE) L 1M -3-T0 (B 25 <R - AR
B AU R FH T s [ A ARAE - (35 - 0T 5 H06 FH
ARG Il K R A A T o Y 8
SR R R, 43BN (E,E)-2,4-28 I (E.E)-
2,4- Tl . (B)-2-38 s . (B)-2-TkafE . (BE)-2-
BEAAEE . OOl 128 -3-T A 1-20085-3-B5 5 AR 5%
ZHEIRILAHAML

R4 AFEERICT 23S & Y BT ROAV B
Table 4 ROAYV values of flavor substances in chicken oil by
different extraction processes
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Fig.2 PCA loading diagram of volatile flavor substances in
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