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Abstract: To investigate the changes of flavor compounds of chicken liver by different deodorization methods, the volatile
flavor compounds of raw and cooked chicken liver samples were analyzed by sensory evaluation, electronic nose and
headspace-solid phase microextraction-gas chromatography-mass spectrometry (HS-SPME-GC-MS). The results showed
that deodorization methods of ginger juice/alcohol immersion, f-cyclodextrin embedding and yeast fermentation could
significantly reduce the odor value (P<0.05). The radar chart of electronic nose response value showed that the overall odor
of chicken liver was mainly sulfide, aromatic components, alcohols, aldehydes and ketones. Deodorization by immersing
liver into ginger juice/alcohol could change the original flavor contour of chicken liver, and principal component analysis
(PCA) could better distinguish each sample. A total of 124 volatile flavor compounds were detected by HS-SPME-GC-MS.
After deodorization process of ginger juice/alcohol immersion and yeast fermentation, the contents of aldehydes and many
odorous compounds in chicken liver decreased significantly. After the chicken liver was cooked, benzaldehyde was the
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main flavor of chicken liver. The ethanol content in ginger juice/alcohol immersion group was obviously higher than that of

control group and yeast fermentation group, which was the factor to maintain good flavor after cooking. The paper

suggested that ginger juice/alcohol immersion and yeast fermentation could better improve the flavor of chicken liver.

Key words: chicken liver; deodorization; electronic nose; headspace-solid phase microextraction-gas chromatography-mass

spectrometry (HS-SPME-GC-MS); analysis of flavor compound
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(30+1) °C #2330 min, JHZ AT pe o me A= 35, &t
BEE, 4 °C ARAFE

FERHIES: 7£ 50.0 g FRXGAFH LA 150 mL 22
TG LRI, I, (30£1) °C 7244 30 min, FEEPPEHE,
JH 7 487 2 18 7K 43, 2000 r/min £) 3% 30 s, 7] B
10 s J&, FRLARIRERL S A) 3K 30 s, B, T 4 C VK5
PEAFFFIN, 188 GA-r.
1.2.1.3 B-MRMIE AL (B-CD)  7E 50.0 g AE MG HT
PN 1.0 g(2%) 14 B-FRRMIRS, IFTIR S, B,
(30+1) °C AHE 20 min, T 4 °C vKFALRAFFI, iC >k
L-CD-r,
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FSEME, R 2 A/ N RS BB PR br
WE S 25 kg R AU R gk #R AP IR EME e, Nk 1.
2,

Tl AT I PRSI A A 5 SRR AE DTS pr

Table 1 Evaluation standard of odor value of raw chicken liver
samples by different deodorization methods
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2 AR (X S AVRE BB PE AR
Table 2 Sensory evaluation standard of cooked chicken liver
samples by different deodorization methods
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JRUBE X PR WURGE Hh, I Sk 21~30

(4093) X6 A% XU Sk v sl ek W, AR RN 2 SR LR IR 1120
YRR MR e sliad %, A 2 SRR EESIREHIR  0~10

1.2.3 HTFE5HT 435H 10.0 g #£5F 30 mL i
2, FHEZEE (2542) °C K. LT 8 25k 3R
R Es R, ER IR B 400 mL/min, 3 AR R
400 mL/min, FE i 4ATHTE] 100 s, 14 8%A8 15 PR TE]
60 s, IFZE/IE] 10 s BMEEREPATIE 3 K. PEN3
HL, T BB RGBS 03 9 WICOF 8 sy, 4525) . W5S
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HHUERAEY)) . W3S (KRR o

1.2.4 Tizs [5AH i A< B8 B (HS-SPME-GC-
MS) HS-SPME 414 43 5|HL 10.0 g #£/5:T 30 mL

Tz, (45+2) °C T 15 min, FFahidbREas 2
T0Z3 M B A5 R PEL 4 HH 224k iy 50/30 pm DVB/CAR/
PDMS #H3k, (45+2) °C TS W FfF 30 min, Y 0] ££
Bk /aHU, MuddE A GC #HET, 250 °C fi# 3 min.

GC 4% 1} : DB-5MS & 41l & 4 % 4 ( 30 mx
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FE AL 80 pA; £ IR EE 250 °C; 85T FIEEE 230 °C;
FIHHB I VEE 35~450 m/z,
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Fig.1 Effects of different deodorization methods on odor and
sensory of raw and cooked chicken liver samples
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&R H B A= B AR TR L A6 SR iR 45 5 e
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{H 3 TRE(P<0.05) . ZETHIRALE | A IERS FlopE
Wy o R 20k SR AL B, AT5 A B A8 B T S i,
[RIEE, ZETE IR 4 B3R XS TR AR 2 g R 2 IR
R B T T R, AR XU S S PG X R
(P<0.05). LRETHTEEITE, W10 251 AN
BER TR RGN ELAT 3 R -

2.2 A EBRBESESRITRE FES T

2.2.1  AS[A] R 325 30 T g i o A TR SR A A
R A S S AR HE RS FE - S AL R AR A R SR
G MEAER WAE G/Gy(Gy/G), HK/ING 4 K ek
R SLTEARDCR? Sm A Ak L, a8 F ik
T LT SO0 b Iz e HE 2545 i R AR BB B N 5L S i
XL Y X SRR EEN S22, ani&] 2, 5387 90 s B % /a%
PR A . AN]SR 7 Ik A XS FERE S vb, i (4
ML IR Yo WIW (BAed)) . W2W G5 &/ oy, A
PURAEY) . WSS(CAREALGY) . W2S (BEEETRZS ) Fil
WISCHIE3S) . Hivp, GA 2H Wi 1 {8 % =5 A% I8 o
S WIW FIT WSS, HoAtl 3 A 5 i 57 {8 5 g 1 4% J8%
R WIW 1 W2w, HABIRTE, GA HfL SR
me 7 AF BH S b HCAt 3 4R v, T RE DR D 22
IR v )3 e XU ) S5 325 SRS I 21 M 4 A,
FIATFHEVERG T IXURY T A U7 HeAh, SRS A
i F1A) A2 St ) Iy B35t B vy, DABH AR 10T . BRI 559
Joi A T RS, TR INGy T Y, HAH B Z (B R] fE
SRR, ;e 2 R A AR S R E A S

.

a wiC
wis % wsS ——CK-1
§8 ——f-CD-r
W2w

20
10 W3C __GA-r
! ——YFor

Wiw WsC
WIS
b
W5S —— CK-c
——f-CD-c
W2w W3C —— GA-c
— YF-c
W2S WeéS
WsC

P2 AN [RIBE I 7 12 B X6 T S it ) b, B 7 {7 3k ]
Fig.2 Radar chart of electronic nose response value of raw and
cooked chicken liver samples with different deodorization methods

TE: B a, b 25U A L ERD; P 3 Al
H L 2 AT, GA IEMUE T XA B R EE

R, 3K LEFE KPS PR B A AL JRRES X R SRS B
TR N WIW>WS5S>W2W=W2S>W 1S, i—
PEBH T H: 3= A LER R S MR & P XU o (i Ak
Y. JAEALEY . AULGRY) . R RS 198
B, BRI, XS U BT PREE [, NI R
PRI T T RER R B A AR MR AR BT R &S A v, 248
ARG JHFESE, RGP A XU o . 220 v ) XU 42 ot
DA Bzt it v A i) KU ) Joa gl R LR, fli iR
P S X RG XU STHRAS B ik o A A 42038 W A A
FEXT PRI AN RXUBR TTHRAR R o ), sl
BESEOZAH WIW Fl W2 W Hi A EI THE 3 4H.
T GA ZHXG T iy (B ok S, 7EIE 2 rhxfE LA X 53
CK 4. p-CD ZHF YF 41, Rtk # B8k GA 4H %, i
i PCA #E—43HHE 3 4.
2.2.2 AT R T X8 04 32 43 43 A (PCA)
GA ZH XS JHRE i 22 21 2204 14 5 i 11 -5 FHADARE 5 1<
BR22 5 B (8 2); 7E PCA 23, 254 GA 41, /X
A3 CK 4H. B-CD 2HF0 YF X HFRE S . ani&l 3 B
71, 3 ARSI PC1 F PC2 MU TTRRES T3 83.64%
Fl 16.33%, I Z FIH 99.97%(>90%) 5 BEE & 1Y
PC1 Fil PC2 14 BT #R 35351 2 99.84% Fl1 0.16%, P4
FHZ 1A 100.00%(>90% ) ; FIHEFE 43 S WA 5k 14 48
PRSRAS B, S HEE S B A X E S, R T
RERAFIX Sy 3 4HRES . 7E PCL b, Al WWAERES, f-CD-r
A YF-r ¥R b CK-r /=, U BA R AN B S 38 T
R P 4 T8 R, TS 32y PC2 Al BESE XS AT
JEBR, CK-r 5 B-CD-r #HIT, MR & 20 14 5t i s SR
By, SECE T ESE R 8. 3 e S TE PCL AT
PC2 2= 4, U AR AR ERPACAE T X A4 AU o
a—0.35
—0.40
—0.45
—0.50
—0.55
—0.60
—0.65
—0.70
—0.75
—0.80

~0.85

~0.90 YF-r

~0.95 ~

76 78 80 82 84 86 88 9.0
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( ‘li.’; CK-r ﬂ‘gD'r

@™
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b 2.10{ () YF-c
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&3 AR 5 vk ARG AR R Y PCA 5]
Fig.3 PCA diagram of raw and cooked chicken liver samples
with different deodorization methods
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LG TR RN A BT as 5L, AR S PCL 322
B LI AN R S S, PC2 2 I WA MG L Al
FEEINSY s BEES P PC1 22 ekt FnE A Ak
AW, PC2 =20 g WS ERZE A P 2 b 5. Bk
J&, CK-c. f-CD-c 1 YF-c Ak i S &84m0
i YW IR L (H B-CD-c Fil YF-c B AL T CK-
c; A HLELAL) DT B o 5 g, X vl B & (il
B-CD-c il YF-c ZH3EE S IR BR LR 1Y T2 22 e L 5%
ERVEIFERISE R, 38 CK. GA 5 YF 3 it47
HS-SPME-GC-MS 437,

2.3 A[EIRRAETSEIBRTAY HS-SPME-GC-MS 4347
CK. GA F YF ZE2FE S (B e an & 3. B
2% 3 LA, T A AR PRI Y 124 FRE AR
J&i, CK-r. CK-c. GA-r. GA-c. YF-r. YF-c &+ 33,
29,59, 27,45, 32 PR HERBRYI L . ZEWTIRHAN
P BRI, AR i P e XU T PP IS A A5 T 44
N, ZEWEIE Y 3= ELE A A S NFXUSR ) ST S AT A
W, TR A TR ] R SR Bhm kAR W A N s fni re A
Fh XU 0T o AS TR R 7 72 2RO T X AT 1) XU
R, SRR R AU TR SR & f ) A8 200,

K3 ARSI R XA A BEE i GC-MS Z52R 04

Table 3 GC-MS analysis of raw and cooked chicken liver samples with different deodorization methods

*y (eI : AT Bk (%) N
Zil] i (min) HERMAEY - - - - - - F MR
CK-r CK-c GA-r GA-c YF-r YF-c
1 1.631 L - - 7549  14.64 - - AR e Bk
2 3.921 SN 5.09 - 2.12 - 16.02 - FEIR B | R
3 11.060 1-FH-3- - 1.47 0.07 - 0.10 - BETSR . R
4 11.780 2-F 1.52 - 0.17 - 0.52 - IR LR
5 12.644 (E,Z)-3,6-T-—Js-1- - - - 1.14 - 0.98
6 12.728 FEE e - - 1.62 - - - [ SRR/
7 12.785 p - - - - 0.18 - JFEARIR
8 12.88 4-Z HIR O - 0.06 - - - -
9 12.919 3,5-3F M2 - - - - - 0.34
K 10 13.812 (B)-2-3Hi-1-% - 0.16 - 0.36 - 0.48 MRS I
11 14.898 1-FREA P 0.16 0.59 0.25 - - 3.21
12 14.963 KL 0.10 - 0.12 - 1.03 - THHTBEAS
13 16.290 T-hE 0.18 0.11 - - 0.08 0.11 AR PR
14 16.330 2-3K - - 0.14 - - - TN | A IR
15 17.550 3,4-ZHIER O - 0.18 - 0.37 - 0.46
16 18.043 SR - 0.03 - - - -
17 18.058 (B)-2- itz - - - 0.22 - - TR BT
18 21.125 R - - - - 0.02 - BE 2
M 7.05 260 7998 1673  17.95 5.58
1 2.672 3-MEETE 37.19 - 0.55 - 32.35 - R SRR
2 3.165 g - - - - - 0.09
3 5.376 CEE 1.84 1835 - 3.57 0.45 11.52 Rk, RO
4 8.456 B - 0.56 - 0.12 - 0.38 HHRIR, REFR
5 8.604 3- ML P - - - - - 0.53 FREUE R
6 10.378 R 19.05  68.08 9.63 62.14 1195  65.03 S *%m%% &
7 11.785 Vol - 0.56 - 0.81 - 0.82 HER, AT
8 13.045 R 1.06 - 0.13 - 0.69 - ERT
9 13.525 (E)-2- I - 0.28 - 0.38 - 0.60 NIRRT
2 10 14.779 TRE 1.93 1.56 0.18 3.11 0.35 - LY ERTIHNIEUS
11 16.036 (E)-2-T-Ji - 0.13 - - - - XGPS | BRI
12 16.725 (2)-4-28 I - 0.06 - - - 0.23 XGPS | BRITTR
13 16.961 e 0.22 0.19 - 0.27 0.08 - RN R
14 17.241 B-IFTRERE - 0.13 0.04 0.41 0.06 - BT
15 17.974 2 - - - - - 0.19
16 18.070 Frigiita - - 0.05 - - -
17 18.098 2RI R - - - - 0.06 - GEUS
18 18.519 (E,E)-2,4-58 Il - 0.04 - 0.14 - 0.20
19 18.720 i 0.08 - - - 0.02 - HUAET | JRAATR
20 20.240 FRERE 0.17 - - - 0.02 - EUIS
N 6154  89.94 1058 7095  46.03  79.59
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HR3
. AL (o
TR A ALY e FCie
min) CKr CK-¢ GAr GA<c YFr  YFec
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