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analyze the components and contents of volatile flavor substances in 6 stages of raw meat, curing for 1 d, curing for
4 d, drying for 10 d, drying for 20 d and product for 30 d. Combining with odor activity value, principal component
analysis and variable importance for the projection to analyze the the key volatile flavor compounds during
processing. Results A total of 117 kinds of volatile flavor compounds were identified during processing, and the
total content of volatile flavor compounds showed an increasing trend. Meanwhile, 34 kinds of main volatile flavor
substances were obtained by odor activity value analysis. Pentanal, (E,E)-2,4-decadienal, nonanal, (E)-2-nonenal,
2-octene-1-ol, 3-methyl-1-butanol, 1-octene-3-ol and 2-pentylfuran were the main volatile flavor compounds in the
six samples. Among them, (E,E)-2,4-decadienal and 1-octene-3-ol were the key volatile flavor compounds in the
whole process. The principal component analysis indicated that compared with raw meat and curing period, the flavor
of Guihua dry-cured duck changed significantly during drying and storage period, and the main volatile flavor
substances accumulated in large quantities during storage period. In addition, 13 kinds of volatile flavor substance
markers were screened by variable importance projection. Conclusion This study analyze the differences of volatile

flavor components of Guihua dry-cured duck during processing, which provide theoretical reference for flavor and

quality evaluation of Guihua dry-cured duck.
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Table 1 Components of volatile flavor compounds during Guihua dry-cured duck processing
LaY Tt/ (hg/ke) W P,
HFR JECEL A Ml 1d JiEhl 4 d ARG 10 d G 20 d A 30 d /(ug/kg)
TR 19.70+1.05*  58.62+£2.21°  130.804£24.90° 343.43+27.73 415.31+15.07° 392.35+11.84% 12012 HE . ALF
RIaYS 1.00+0.26* 7.07£0.11° - 3 7.34+0.10° 7.36+0.03° 091131 Fy L RILER
5-LHEIRIL b . , .
e 0.73+0.05° 3.17+0.12 9.030.19° 14.78+0.35 34.58+2.68° 54.84+4.62 / /
2R - 56.8248.61°  16.05+1.35° < 97.30+10.58%  97.35+1.35¢ 79.30+8.61° 350012 Ak
E,E)-2,6-F
( 3%% - - 0.92+0.02° - 2.13+0.04° 2.05+0.04°  0.0045" bl
(E)-2-C ik - - - - 17.10+1.84° - 190121 SRR | AR
ZEWE 1.02+0.25° - 2.24+0.12° - 11.18+0.30° 25.13+3.03¢ 0.1 JhisE . RE
i - . - 1.20+0.01° 1.25£0.05 - 504 /
K - 6.72+0.30° 8.28+0.05®  52.59+5.23¢ 35.92+2.01° - 4021 1. fik
-HETHEE  0.78+0.10° 1.54+0.06" - 20.27+1.46" 18.41+1.11¢ 22.20+0.36¢ 0202 AT IRk
4-J8 L A 1.81+0.05° - - 3.35+0.11° - / /
(E)-2-F I - 101.77+9.16°  140.99+38.96° 164.21+40.54™ 250.47+29.98°  468.67+39.13° 30 AR
] . 3.87+0.17°  22.56+1.12° - 39.54+1.82° 20.30+0.31° 1510 EHE . B
E,E)-2,4-T- o
( 3%%@ 4.17+0.30° 5.45+0.21%°  33.36+2.80° - 48.37+2.15¢ 84.45+3.49° 0.0 FF& . MR
O 0.04:+0.00° 0.10+0.00° 0.37+0.05¢ 0.20+0.00° 0.18+0.00° 0.56+0.02¢ 1ot R US
Z-2-+—
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- 5.12+0.06¢ 1.7340.06" 3.58+0.08" 3.69+0.10° 4.01+0.05" 9.19+0.57¢ / /
2R HEOR F - 0.79£0.07* 1.08+0.01°° - - - 308 /
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" 2.85+0.10° 6.95+0.05 46.11+3.62 29.29+1.89° 47.86+1.46 90.29+4.73° 0.07 R, I8
(E)-14-+75 0.4240.01° 3.95+0.08° 5.31£0.18° / /
(E)-2-28 s - 3.77+0.05" 9.02+0.15° 16.40+0.80° 23.12+1.84¢ 67.72+7.23° 04" WM. HRE
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+ - - - - 0.1240.00° 0.12+0.00° 102 AR, WAR
2,4- " HIHLIE d b
i 0.38+0.00" 5.4440.23¢ 1.610.03° 4.16+0.05° 2.76+0.01 8.81+0.54° / /
3-ZHRHEE 0.33+£0.00° 1.1740.01° 1.35£0.01° 2.75+0.05° 4.30+0.05° 3.31£0.01° / /

TUEEEE  0.67+0.02*° 1.75+0.01¢ 0.40+0.01* 1.47+0.06 3.03+0.09¢ - / /

P 11.80+£0.40°  42.73+1.91°  85.77+11.46° - 384.07+39.83¢ 598.65+32.54° 32 JRIER . TER

E,E)-2,4-¢
( *)'k%@% - - - - 4.52+0.07° 11.98+0.03° / /

T - 72.5240.53%  43.15+0.91° - 80.35+1.65" - / /

+ FH 2.09+0.08" 3.92+0.01° - - 5.70+0.09° 2.12+0.03° 1.48%1 /
(E,E)-2,4- ) . a .

o, 0.68+0.01° 2.01+0.03 17.28+0.62° 8.54+0.34°  12.82+0.05 22.60+1.02 / /

4[] - - - 0.54+0.02° 1.03+0.03° 1.62+0.01°¢ / /
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[, - 1.53+0.06 - 17.69+0.35 20.07+0.95% 49.92+1.32¢ / /

+ = - 1.29+0.01° - 1.02+0.02* 2.7440.02¢ 1.50+0.06" / /

(E)-2-1 ) - - 5.83+0.14° 3.3140.05" 9.67+0.36° 7.5140.45° / /

(2)-2-FilE  3.89+0.03° 12.2940.15°  65.80+1.32¢ 63.94+5.68°  143.15+10.65¢ 284.18420.38° / /

T 9.61+0.31* 20.28+1.63°  58.38+10.81° 183.69+29.41¢ 370.19+31.91° 783.98+21.45" 12 iR, fitEE
i 5.60+0.26* 12.58+0.60°  24.70+2.94° 89.32+10.09 178.31+7.51° 494.44+12.07° 6912 I, HEMEFE
TR - 0.72+0.03" - - 9.10+0.08° 9.77+0.14° 110 /
(B)-2-F-J#lE  0.36+0.04° 1.03+0.02° 3.51£0.02¢ 4.83+0.18°  11.38+0.15° 23.60+0.27° 0.19"2 HEJRBR, 4Crenk
LS

CROHE  5.46+0.81° 44.89+3.25°  23.28+0.25°  250.25+10.68° 257.63+23.68Y  1484.88+100.25¢ / /

PR T - - - 7.66£0.05*  12.73+0.05° 141.75+6.98° / /
V32 2 g - - 2.09+0.02¢ 1.40+0.04¢ 0.47+0.01* 0.94+0.02° / /
3-HEET R . | .

. - g - 5.03+0.20 2.1440.10 8.37+0.50 / /
H
SV 2.62+0.04°  1.27+0.02° 6.62+0.05° 8.16+0.35% / /
LR ) ’ ‘ ’ ’ ' ' ’ i
FNBR LM 1.82+0.02° . 14.88+0.54¢ 12.03+0.25¢ 7.58+0.45° 9.07+0.15" / /

L& LR - 77.0745.32°  321.45+15.68° - 28.70+1.98* 30.83+2.65° / KRF

IR . TR - - - 11.40+0.20° 6.6240.98° 36.55+3.25° / /
+\R 2.1k - - - 1.03+0.02° - 0.66+0.01° / /

TR TR - 4.91+0.09"  3.13+0.04° 7.75+0.07°¢ - - 1200 /R Rk
AR R . . . . .

T 2.88+0.12 - 4.18+0.51 23.3842.38 14.97+4.35 10.93+3.94 / /
2-HH TR e .

Ziﬂb - - 0.39+0.02° 2.14+0.02° - - 03N ERF BHE

H
R LR - - 3.09:+0.09° 22.88+1.12"  25.26+0.09" 250.57+29.92¢  19.32 ERAUS
LBROHER  7.61+0.32° 2.58+0.06"  11.26+0.28° 0.65+0.03" 0.60+0.03" 0.61+0.01° 7.5120 ik
L2

I 17.6741.30°  45.52+4.19°  23.2042.88°  93.41+8.70° 127.92+15.57° 200.59+17.58"° 126" VS

FH it e - - - 2.3240.01° 5.61+0.06° 8.99+0.12° / /
2-F0-1-E 8.64+0.26°  101.72+28.15°  68.37+11.08°  150.50+10.73¢ 227.67+13.48° 115.66+4.06 41121 LEEEUS
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R 1(E)
&) Tt/ (ng/ke) . ‘
s JEOR} PR il 1 d il 4 d W 10 d I 20 d A 30 d /(ngfiig) Uk
3L 4.63£0.08° 117.86+37.06° 287.88+61.917  87.78+7.65%  55.47+0.79°  71.5542.64° 0350 A, i
[]3 - 14.63£0.52"  32.70+1.68" - - - / /
K 5.1040.12°  24.17£3.72°  35.88+1.01° 19.96+0.19° 19.14+0.36" 22.01£2.05" 7.2382% WAL
% 0.98+£0.01*  1.39+0.05" 1.38+0.05" - 2.91+0.04° 4.24+0.11¢ / /
L-J-3-F 10.5240.05° 104.37£20.35°  26.32+3.25°  161.21£12.67°  113.32+20.34°  122.57+15.35°  358.1%4 Beksnk . Wek
3-FH2E-1- . .
e - - 1.63+0.02 - 6.23+0.35 / /
1-SF-3-F%  271.47+11.94° 311.01+58.58™ 627.60+70.5°  2220.06+204.84°2742.01+212.52° 2300.80+301.25° L5/ SN U S
B 21.4442.35° - 26.01£1.95®  97.78+10.35° 109.32+£9.24°  149.23+20.34° 5202 HEEBR . 5K
S HLAERE 11.82+£1.02°  17.03£1.05° 13.26£0.09° 13.73£2.02° 10.24+1.98" - / /
TR 10.45£0.05"  16.03+0.14™  14.31£1.32°  27.48+3.25° 13.95+2.35° 20.21+3.01¢ / /
T B 86.01+9.68* 101.10+1.35°  132.81+15.36° 530.69+20.36° 284.93+30.25°  302.30£10.35¢ 40001 A
1-FH 4 3 - . . . . .
Py 21.95+0.58°  8.04+0.32 5.32+0.94 - 8.21:0.64 3.0720.62 / /
LB 222.81+20.35° 138.09+10.68"  156.62+13.57" 241.36+22.38° 198.63+15.36" 252.29+19.98 500"  JKIRIFIFH
e
PN i 814.39+68.129 144.17+12.35°  72.23+9.65°  87.06+8.35 29.52+6.37* 26.69+5.32° / /
1-F25E-2-
- 0.4240.01°  0.36+0.00°" - % - - 80000!* /
3-EH-2-F 1.23£0.10°  7.36+0.62° 1.78£0.03*  38.99+2.62°  100.64+0.71°  156.00£16.37° 6.71° /
2-BE 8.01+0.18" 47.47+4.99™  34.79£3.16°  129.61+10.09 220.71£19.29°  305.15+£23.95" 14017 AL TR
2-F i 12.38+0.40"  30.65+3.90° - 47.92+3.62° 68.87+2.54¢ 75.49+5.34° 50.204 FURBR | BRI
3-3F [l - - - 6.27+1.32° 12.79+1.65° 7.540.94" 5012 /
6;%%9% L16£0.02°  3.04+0.20° 2.47+0.34° 7.96+1.35°  13.88+0.51° 10.814£0.64° 50229 Fwk, ALk
2,3- T 116.71£12.35° 55.35+11.35° . 45.75+9.64° - - / /
23K " 2.41+0.08 30.79+1.89¢ 9.48+0.46°  33.08+0.95 22.81+1.49° - DL 51 NNV R
2-% il - - - 3.24+0.01° 7.85+0.05° 21.65+0.41° 7.94111 /
2-ZFEM  1.00£0.02°  1.22+0.05° - 3.23+0.04° 1.530.12% - / /
FR 4.36£1.02*  7.66£0.65° - 8.14+0.98" - 45.34+5.62° 91011 iR . HRER
MR 6.12£1.35° - - - - 15.86+1.35° / /
CLiR 60.40£0.36" 211.62+59.76°  80.72+5.27"  1523.95£196.17° 656.98+32.72% 3495.59+433.84" 30001 =Ffik . Ik
' 107.88+£25.37" 86.74+5.34°  112.11x9.24"  188.62+15.34°  200.89+20.35%  120.84+14.35> 260001 Rk
iz - - 7.71£0.54"  118.90+9.34° 50.67+0.57°  205.84+22.35¢ / /
3-HEET IR - - - - 52.3040.61*  131.38+20.96° 203 JRIk
T 1.7240.31° - - 3.29+0.94%  245+0.37"  20.06+1.94° 34200012 Hiffgek
4-2IETHR 0.89+0.06°  3.81%0.18° - 5.58+0.64° 3.95+0.37° 7.84+1.35¢ / /
BEIR - - - - - 80.83+20.35° 130 LS
RIS
X 1.49£0.02° - 1.21£0.02° 1.75£0.05% 1.55+0.07° 2.33£0.56" 3911 pYBR . AR
gL} - - - - 7.57+1.32° 10.26+2.65° 55001%1 [iERUN
2-CL LN BE - - 0.38+0.00" 3.41£0.14° - 7.13£0.65° / /
=R 1.39+0.05° - 4.78+1.30° 4.87+0.24° 17.7142.54° 51.35+10.32¢ / /
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F1(8E)
ot TR/ (ng/ke) Eiliet P,
Eps kA il 1d gl 4 d W 10 d WA 20 d W 304 Aug/ke)
LB 3.31+0.32°  32.95£0.65° 5.53+0.49"  7.32+0.94™ 13.61+2.01¢ 15.80+0.91¢ 1550 /
PRIE S - - - - 0.55+0.02° 0.81+0.03* / /
YFHAE S 2.15+0.08° - 4.94+1.04° 4.33+0.84 10.2142.64¢ 24.38+4.61°  450.11U8 JlBR, KAEZEHE
Tk 1.04+0.40° - - 5.53+1.02° 19.0042.05° 16.98+3.25° / /
2k - - - 0.30+0.00° 1.18+0.24° 9.25+1.32° / /
2-HIEENEE  2.82+0.24° - 2.35+0.64° - - - 6000012 AR
TR 1.37£0.35°  14.51£1.32° - 3.42+40.02° - 18.29+1.05% 49081 ik, RAZZEIR
+ =k 3.28+0.54"  12.15+3.57% 5.77+0.57"  9.68+1.35° 22.334£2.55° 113.04+30.32f / /
T Iuke 2.61£0.05°  2.02+0.84° 3.06+0.35° 6.57+0.87° 13.88+1.68¢ 10.53+1.35° / /
Fhi 0.24+0.01°  0.31£0.01° 0.44+0.02° 2.76+0.51° 6.04+1.34° 21.75+5.32° 11907 SE
T+ ke 2.02+0.02°  2.17+0.21° 2.84+0.08° - 34.69+5.32° 30.1544.37° 100017 FESAEIA
3-Z ke - - - - 0.41£0.01° - / /
3-FIE =k - - - - 3.06£0.21° 6.78+1.02° / /
g 0.69+0.02° - 0.76+0.03" - - 5 35020 PASUS
D-FEEME  1.68+0.21°  22.60+1.37 3.12+0.91° 3.81+0.24° 5.86+0.91¢ 11.25+1.34° 200 APRERR . REFIK
2- LUK 15.88£1.47°  67.45£6.54°  28.34£2.06° 120.65+10.37°  469.03£20.96°  722.79+33.77° 61 Rk . IR
1,2,3-=H . . a b d
S - 3.59+0.25° 0.89+0.11 0.82+0.05 2.56+0.84 7.62+1.65 / /
+ =k 1.24+0.68" - 2.17+0.14° 4.89+0.47 5.32:0.34% 4.10+0.54° 2200 Rk
ke - - - - 1.67+0.24° 5.58+0.64° / /
% - - - 1.64+0.09° 2.63+0.12° - 60! (NI
EC b - 1.52+0.15° - - - - / /
A 1.47£0.24"  9.70+0.84° 2.66+0.34° 2.47+0.34° 5.63+0.91° 9.96+0.81¢  2205"" VIRUN
The - - - - 3.56+0.14° 18.64+1.94° / /
(E)-3-F i - - - 1.59+0.35° 2.79+0.98° 3.88+0.84° / /

T R R Z e &9, T

>
—_
%)
S
)

E IR

(5]
(=)
T

Fig.1

2.1.1

O
(=)
T

(=)
S
T

w

5000
4000

W
(=3
(=3
(=]

2000

Hit(ng/ke)

&
@A

BRI EACH AT

ikl

A 1

AL AR T8 fin L 7 rh 2 K Pk

i A 0 Jor ) XU B fEL SRR, HL T R IR T I I

WS

A
S R IS SO 2 A 1) SE RS0 27, R R
sty R XA 14 T B 2 0 70 A0 DX A [ 288 33 PR o it XL 2

R BT 2

B IS SIS SEu

TR SCRRAAT RO I o AN R/NG TR R R AT iodis 22 53 3%, P<0.05.

(A) B2 5 HE(B)
Composition (A) and content (B) of volatile flavor compounds during the processing of Guihua dry-cured duck
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Table 2 OAYV analysis of volatile flavor compounds during the processing of Guihua dry-cured duck

OAV

feahat JEURHA JEd 1 a JiEH 4 d ARG 10 d ARG 20 d BAh 30 d
qi3 1.64 4.89 10.90 28.62 34.61 32.70
RIVAY.3 1.10 7.77 8.07 8.09
(E,E)-2,6-F Sl 204.44 473.33 455.56
SE 10.20 22.40 111.80 251.30

K 1.68 2.07 13.15 8.98
3-HIEE T 3.90 7.70 101.35 92.05 111.00
(E)-2-¢ 1 33.92 47.00 54.74 83.49 156.22
T + 1.49 2.62 1.34
(E,E)-2,4-T- )it 46.33 60.56 370.67 537.44 938.33
-2~ —J 1.76 2.96 5.79 12.90 32.12
(E,E)-2,4-%% — Ik 40.71 99.29 658.71 418.43 683.71 1289.86
(E)-2-28 Il 9.43 22.55 41.00 57.80 169.30
PR 3.93 14.24 28.59 128.02 199.55
T FE 1.41 2.65 3.85 1.43
BN 9.61 20.28 58.38 183.69 370.19 783.98
FIE + 1.82 3.58 12.94 25.84 71.66
(BE)-2-T-Jai 1.89 5.42 18.47 25.42 59.89 124.21
TR OB 491 3.13 7.75
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fam 4k oY
JEUEHA gl 1d Jig il 4 d i 10 d HEEHTG 20 d b 30 d
2-H LT /R 2.1k - 1.30 7.13 l -
R LT - - + 1.19 1.31 12.98
LR T 1.01 + 1.50 + + +
SF P + + + + 1.02 1.59
2 -1 2.16 25.43 17.09 37.63 56.92 28.92
R CCE7 o iy -4 13.23 336.74 822.51 250.80 158.49 204.43
K + 3.34 4.96 2.76 2.65 3.04
-3 -3 271.47 311.01 627.60 2220.06 2742.01 2300.80
32045 -2-fil + 1.10 + 5.82 15.02 23.28
2- B + + + + 1.58 2.18
2-¢ i + + - + 1.37 1.50
2,378 i + 1.06 + 1.14 + -
2-34TH - - - + + 2.73
[ + + + + + 1.17
3-HETm®R - - - - 2.62 6.57
2Rk g 2.65 11.24 4.72 20.11 78.17 120.47

E: +20R OAV H/NT 1; -FoR AR ML &1 .

2.3 FHEELXMXEKIR PCA 947

LT3 1Y 34 Ff 32 A3 % Pk UK Py I B A3 R A
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AR 2L R N A5 5 i 30 d s EEARDG, H.
ZEMEYE T TL AN, WME)-2-TmEE. 2-250 |
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Fig.2 Principal component analysis (A) and loading plot (B)
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