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Abstract: To explore the flavor changes of Gushi goose nuggets of Henan, Xinyang during processing,
GC-MS was used to analyze the volatile components of Gushi goose block samples at four different
processing stages, and a comparative study was conducted by combining chemometrics methods. The results
showed that a total of 24 volatile compounds were identified by GC-MS, which could be divided into
aldehydes, ketones, esters, thioethers, alcohols and others. Among them, the proportion of alcohol volatile
flavor substances reached 83.38% and 83.39% after stewing and sterilization, respectively, with high
proportions of ethanol and acetaldehyde. The proportion of ketone volatile flavor substances increased
gradually with the progression of processing stages, imparting fruity, fresh, and buttery aromas to the goose
cubes. Multivariate statistical analysis showed that there were statistical differences in the characteristic
flavor components of different samples. The ROAV method determined 7, 5, 4, and 4 key volatile flavor
substances for each sample, respectively, among which aldehydes were the key volatile flavor components
for all four processing stages, positively contributing to the flavor of Gushi goose cubes at different
processing stages. Based on the results of GC-MS, the orthogonal partial least squares discriminant analysis
model, principal component analysis and cluster analysis showed that the flavor of the samples after stewing
and sterilization was close, indicating that the sterilization had a great influence on the flavor of Gushi goose
products. This study is of great significance to improve the deep processing level and large-scale production
of Xinyang Gushi goose blocks, as well as enhance the added value of Xinyang dishes.

Key words. gushi goose nuggets; gas chromatography-mass spectrometry; volatile flavor substances;
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A#E7 200 g, 40 g, FE9H 20 g, ZXFE 5 min;

(4) f%e. KA BhIVELG YRGS )
RERE RS, A GRKEM D 121 CIRHF
30 min FEAT KB, —18 CUKAH TR ;

(5) HUFE: TERBIA . S . s FIK
PG 4 4 BB BIEURE 50 g, MKIRARIEH T1.
T2, T3, T4,

132 GC-MS #iliH A

FEAAL I . R RSB A PENLIE A S, FREX
KAIkES 3.0 g T 10 mL THZSHiH, 60 °C/KIAF
# 5 min, TAZ3ZKEL 55 min, EHU#EMT 5 min.

GC %M - (3% 4 Jy HP-5MS B 4045 F:( 30 mx
0.25 mmx0.25um ), N FELAEAR, R
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FF 20 min, #FHERER 1L, 0S50 1,

MS 04 i EL LB, HLESHERE 70 eV,
BT IR R AR SRR 230 °C, gERE D EEE AR B
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14 HiEsE
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Tablel Relative content of volatile flavor substancesin Gushi goose nuggetsin different processing stages %
* bR CAS B FATE R,
Tl T2 T3 T4
i 2 L 75-07-0 30.96+0.76" 8.50£0.21° 13.27+0.21° —
T 78-84-2 0.94+0.09" 0.44+0.02° — —
S 590-86-3 1.46+0.24° — — —
IEC B 66-25-1 1.14+0.12° — — 2.57+0.46°
i 110-62-3 0.31+0.02° 0.70+0.13" — 0.85+0.07°
2-HURE T 96-17-3 0.44+0.01° — — —
B 111-71-7 — — 0.39+0.05 —
[LEES THR 78-93-3 0.50+0.28° 0.41+0.02° 0.65+0.04° 12.31+1.28°
2,3-T i 431-03-8 0.61+0.06° 1.74+1.14° 5.25+0.37° 0.68+0.02°
[L:ES = S e 503-30-0 1.57£0.23" — — _
1,4-"T iR 19 g 1633-83-6 — — 5.18+0.31° —
y- TR i 96-48-0 — — 17.82+0.53" —
Jis 2 L 64-17-5 61.67+1.23° 77.11£2.14° 43.05+1.35¢ 71.42+2.31°
FH it Pt 74-93-1 — 3.50+0.31° — 7.51£0.11°
P 71-23-8 — 0.56+0.03° — 1.38+0.26"
1,3- 7 107-88-0 — 1.88+0.02° 4.06+0.21° —
R fii 470-82-6 — 0.33+0.01° — —
T 78-92-2 — — — 2.50+0.03°
S e 123-51-3 — — — 0.78+0.01°
T fk 2 L gk 75-18-3 0.40+0.01° — — _
He Jde 109-66-0 — 2.85+0.05° 7.96+0.32° —

2-ZIEF N E 1.98+0.14° 2.37+0.06° —

e —FRRREWEZEY; A ARRNG FREFRRA B2 50 (P<0.05), T,
Note: “—7"indicated that the compound was not detected; different lowercase letters indicated significant differences in the same
indicator(P<0.05), the same below.

22 FEMIMBEGIEHRE GC-MS #iiEy  NHNER, AFRMMTHEENAZR, B
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DL 4 FlRE R T 4 e 7 A A I B BRI X 2 o AR5 Rx o 0.954, (K48
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LIRSS A 2 Al 1a B, JEOREIRE S
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T3 AR 2B, 4 DB BIRRE AT B E R
4 FF, FHh T2, T4 LFESAHAESH R, Bl 2
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EPGZHEEE (Variable importance for the projection,
VIP ) {5 OPLS-DA #: %48 & (AL E (A, VIP {H
FK, REFZY T X o AN (R A R AH 22 [ 1) 22 5
VE A% G HE . OPLS-DA BRI/ #7115 H () VIP {H K
/NN 2 frR, VIP>1 A 9 B, S 5ich
IECEE (1.11977), B (1.1128), TH (1.066
84). fPTEE (1.05703), S (1.05654), &

A
a
g [ (2
6 s -1
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4t \\ pZ
-6 I \\\\ ///
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-10 8 -6 -4 -2 0 2 4 6 8
1.00009 * t[1]
#: (a): OPLS-DA 7543 ; (b): OPLS-DA JiFE .,

i (1.038 89), —HI%KEREE (1.016 66 ), —HI%E
Tk (1.012 66 ), WFHT X5 4 HAE N THr B
[#] R G R 0 45 R R B AR ), HIRESEAE Ny
) 4 Ffn TR B 25 5 4y o
2.3 [ER#BH M T it FE ROAV

i 3% 2 AT, S8 L T34 2R S84 1) ROAV
fH1F i ROAV =1 WFRS LA 7 A,
F2 PP, B3 AN BREESS L AN, REEONEERY)
o JERIARES T1 o, —HILAEE ROAV {HH
100, X JFOREA B KUK DTRR B K, DTHR T 45036k
PR, OB 5T, S, FCO/.
2-HEETEE, THA, 2,3-T A ROAV=1, N
JEORE A B SCEEXUR P 0T 5 I 1) ROAV fH <1, Xf
MR EEMEM . Hd T2 1, PEER ROAV
B 100, Xl F5 A [8 ih 3eg Hhe ) IXUBR BT ik B K
I GG RS B SRR AR, S ST

T A (b) R2=(0.0, 0.147), Q2=(0.0, —0.796)
T2 19l
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Note: (a): OPLS-DA score plot; (b): OPLS-DA verification diagram.
1 AEMIMEERIBR GC-MS &R OPLS-DA 5547
Fig.1 OPLS-DA analysis of GC-M S data of Gushi goose in different processing stages
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Fig.2 VIPof OPLS-DA model GC-M S data of Gushi goose in different processing stages
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Table2 Key flavor substances and corresponding ROAV values of Gushi goose nuggetsin different processing stages

&2 9 E/(mg/kg)" SRR ROAY
Tl T2 T3 T4

7 0.025 HREUMER . BE ., . KRER 37.15 1.94 5.97 —
5T 0.001 5 JUESUS 18.80 1.68 — —
S 0.001 1 FIE . EFW 39.82 — — —
EC 0.005 B4R, RN 6.84 — — 1.25
g 12 AT EHF L AR 0.78 0.33 — 0.17
2-FUEET 1 0.001 R 13.20 <0.01 — —
BERE 0.002 8 REWE . M — <0.01 1.57 —
R 0.000 3 R BHEH 50.00 7.81 24.35 100.00
2,3-T M 0.059 Y 31.02 16.85 100.00 2.81
PR it 0.001 ey s — 100.00 — 91.51
FE A i 1.3 I XTI TS — 1.45 — —
SN 0.004 / — — — 0.48
T ik 0.000 12 BOK. AT 100.00 — — —

e T FORARR, 7 SRR RS T A BN A A W R SRS R

Note: “—”meant not detected, “/”meant that the odor description of the compound was not found in the literature.

TR 2,3-T i) ROAV>1, 4l J [ ks He
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RPN 2,3-T 0. L. BERERNTEA, AR
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fB%, BARXIRRINAFEAR . & LZHEFK
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DR 2 B . WA s RIS R KB B G

HEXIRPIA Ny 4 T, KBS [ iR RGP A XUk
R BRI AE . RF, KEE I E R IEHRE
TR RN R RAT | WA FEARRE.
2.4 XRBEHERKYRAER D D

P 3 SR AN TR T i B v DG e XU 4 o ) 32
WA, Hode PCL. PC2. PC3 ()5 2% Bimik
ORI 59.6% . 26.3%. 22.0%, Bt TTHk
KN 85.9%. & 3a 1Y PCA 7543 B a] HIAS ] 1
TB B SRR E AR A AR 22 5 . M e 5K G
() R RS ERBE S O T 28 = 4R, ORI RE S L T
BB, KHlERE R TR, UL

0.2 0 0.2 0.4 0.6
2 2 T T T 1.5
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13 . 11.0
S 1t S 1t
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0 - ~ 0 —_— e ——— 0
1 ER
Eol] T
o mEm “T2 T4 -0.5
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fE: (a): PCATAMAE; (b): PCA XUFRIAL.
Note: (a) :PCA score plot; (b): PCA biplot.
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Fig.3 PCA analysisof key flavor substancesin different processing stages
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Fig.4 Cluster heat map of key volatile flavor compounds in Gushi goose nuggets at different processing stages
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