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Change of the component of flavor in the processing of Sansui plasma duck
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Abstract: The volatile flavor compounds in the duck meat of Guizhou
Sansui in different processing stages were identified and classified by
gas chromatography mass spectrometry combined with headspace
solid phase microextraction ( HS-SPME-GC-MS). The results
showed that SPME could be an effective tool of volatiles” absorption
of them and 59, 57, 56, 58, and 78 compounds were identified from
the meat of the raw ,pre-cooking, pickling, and fried ducks, and the
finished products respectively, most of which were aldehydes, hy-
drocarbons and terpenoids. The content change of aldehydes was in-
creased and then decreased, and reaching the maximum in pre-

cooking step. The contents of alkanes and olefins in the raw duck
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meat were higher, whereas they were lower in the pre-boiled, mari-
nated, deep-fried and other processes, and the kinds of alkanes and
olefins had a significant difference. Terpenoids were not detected in
the raw, pre-cooked, pickled and fried duck meat, but it was found
highly in the finished products, mainly from the seasonings. The
contents of alcohols, ketones, sulfur, nitrogen and other compounds
and types were relatively few, but had a significant contribution to its
flavor.

Keywords: Headspace solid phase microextraction; gas chromatogra-
Sansui  duck;

phy-mass spectrometry ( GC-MS); processing;

flavor component
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AT, R A-FRBE ] (GC-MS, gaschromatography and
mass spectrometry) K S A {4 35%-12 [ (GC-O, gas chromatog-
raphy and olfactometry) 43 #7112 1%, Baruth 21 3@ 357 GC-
MS Hl GC-O J3 g5 % 5 5 WF 1S R k5 58 57 1 10 45 22 4k 4 ok )
T E BEAN K5 RRE T ER RN B 80 £ R R M B IR 5 O
FREEI RS T K A R R A 3 R RV 143, SR GC-
MS JLAG M E 67 ML &9, £ BRI E Y. HE. HHIH
X R I 3R T 0 T gk R e XU R A B A A . AN R
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SR 3% 5T 3% 56 A A . HP6890/5975C &Y, 3 [ 4 $E 46
AR

= 5 [ AR A U . 57330-U A, 5[ Supelco 24 A ;
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1.3.2  BE &%

(D AW A HUE—FHR 5 HE M0 MR, &5 %k,
PIA 30 mm X 40 mm X 10 mm /MY B AR 775 .

(2) TG - B — b U ] 45 i 1 A 1 1A 7 W 7K (90 ~
100 “CHOH i 140 s 5 SRTE& .

(3) T J5 - B IR — HL vk B8 J5 9 S 1A JHE i) 39 min, AH
X T E S R SR W 300 CRM I MR 2.9%0 R A R H
115 7% .

(4) KRS - ICIR) — b O B i S5 00 9 PR 30k AT I A L T AR
WFA] 180 s, il 4E MR EE 150 °C Ll RHARRLL 10 1R & H S

(5) b BBUIR] — 1t Y 1 KE 0 W P 2 AT 8 Bk AR X 3
I IG5 S Py R BOBUE R A 12,5 % AEHUB R it 1.0%,
XERE VR L 0.5 24 WS I WS i = 10.0 26 L R .
1.3.3 Tz BAMAE I 4 BIAR UK AR 1 g, B F
10 ml [ AH f 25 BUSCRFE R . i AR A 2 em-50/30 pm
DVB/CAR/PDMS StableFlex £ 4t 3k ity F 3h i#F £ 48, £
120 °C 40F F T ZS 25 0L 40 min J5 , F8 ) 28 B3 O 7 B4 A
SR ACHERE DGR 250 CO) i ## AT 3 min S FF .
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1.3.4 i &M (i% AN ZB-5SMSI 5% Phenyl-95%
DiMethylpolysiloxane(30 mX0.25 mm X 0.25 pm) #fl P4 £7 3%
EYEH HAE 40 CURE 2 min) . L5 C [min FHlE =
260 °C .32 47H [A] 46 min; AL =R 250 C s 8N & 4l
He(99.999 %) s i HE 52 540 Pa, # S W& 1.0 mL/min; R
Sy TR HERE s 7 R AER B ] 1 min,
1.3.5  Fai g BEFUESh ELJE & 50 & 230 °C; ik
IR 150 C i FRE R 70 eV R YT HLTR 34.6 pAf5 4
£ 1576 V4 0 & EE 280 °C 5 i 1l 29~500 amu, %4
B P A g T T B LSRR RS R AR
Nist2005 FI Wiley275 A5 fE 5 1% Bl F 0% 10 FRUH — f6 325 T
25 Ak 2 A3 19 R X 5 2 434
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Figure 1 GC-MS total ion current chromatogram of

Raw duck
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Figure 2 GC-MS total ion current chromatogram of

Precooked duck
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Figure 3 GC-MS total ion current chromatogram of
Salted duck
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Figure 4 GC-MS total ion current chromatogram of
Fried duck
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Figure 5 GC-MS total ion current chromatogram of the

finished Sansui duck
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Table 1 Volatile flavor compounds and relative content during Sansui duck meat processing

PTG WHIR AWGR WA MEH WE RS || RS AR AW WA MW E R
1 4 0.534 0.386 0.103 0.351 0.140 || 30 J&%z 0.247 0.183  ND ND  0.053
2 2-H NS 0.079  0.204 0.067 0.803 0.313 || 31 gk 0.020  0.029 0.019 0.017 ND
3 3-HIEETEE 0.361 0.905 0.370 5.289 0.964 || 32 F4 0.069 0.146 0.028 0.144 0.062
4 2-HIE TS 0.133  0.629 0.300 3.200 0.764 || 33 4-Z Mk ND ND ND  0.028 ND
5 g 0.210  0.750 0.142 0.623  ND 34 3-HIET 4 ND ND ND  0.184 ND
6 O 3.393  7.268 1.651 8.268 2.783 || 35 TAHERNE.%SkE ND ND ND 0.128 ND
7 BEE 0.189 0.638 0.042 0.817 ND 36 bt ND  0.040 ND ND ND

8 AW ND ND ND ND 0.143 2, 2, 4, 4,-70 H A
9 A EER 0.412  0.472 0.215 0.125 ND o7 Fh ND 0050 N 0.088 D

10 p- RO H ND  0.143 0.130 ND ND 2,2, 4,6, 6-F B 3t
11 g 0.569 0.972 0.248 0.995 ND % B NP P NP 2060 AD
12 (E)-2-3F IR 0.289 0.306 ND ND ND 39 3-FL-5-N K- Tk ND ND ND  0.591 ND
13 W NG TR ND ND  0.036 0.061 ND 40 3-F 3 — (RO Hie ND ND ND 0.232 ND
14 TR 3.956  2.986 1.362 4.744 ND 41 0.326  0.257 0.050 0.996 ND
15 5%EE 0.539 0.237 0.104 0.251 ND 42 2-HI k- =% 0.087  ND ND ND ND
16 (E)-2-%%i 0.529  0.405 0.182 0.076  ND 43 3-H -+ =hE 0.034  ND ND  0.167 ND
17 pAF R ND ND ND ND  0.225 | 44 CE)+H=G%k 0.691 0.247 0.134 0.864 0.105
18 o FPIEEE ND ND ND ND  0.642 || 45 CGE) POk 5.025 0.435 0.500 0.886 0.351
19 (E.E)-2,4-% “H® 1.250 1.377 0.248 ND ND 46 2-H1 H-t pu g 0.218 0.201 0.080 0.220 ND
20 (E)-2-+ —GRMm i 0.105 0.959 0.401  ND ND 47 T HA 4,522 0.739  0.812 1.149 ND
21 BB ND ND  0.108 ND ND 48 =4 0.363  0.313 0.168 0.173 ND
22 I bEEE 0.787 2.876 2.051 1.033 0.078 || 49 2-HiFE-}Tikz 0.349  ND ND ND ND
23 fABE 29.421 53.709 55.527 38.151 19.091 | 50 3-HI -+ H ki 0.195 0.026 0.022 0.033 ND
24 LR 0.369 0.681 0.555 0.206 ND 51 4-H - H ke ND ND  0.035 0.051 ND
25 (Z2)-9-+ )\ IE s 3.447  4.335  5.314 2,146  0.752 || 52 o NkE. Sk ND ND ND ND  0.376
26 N BE 2.389  3.614 4.749 2.084 0.816 || 53 2-HIE:-toNkE 0.166  ND ND ND ND
(Z)9, 17-+ N\ = 54 3-HIFE-+ Kk 0.123 ND ND ND ND

27 ND  0.086 0.120 ND ND

S 55 (IF) L (B L 1.743  0.163 0.298 0.163 0.275
28 (E)-2-T- M ND  0.165 ND ND ND 56 WELE AN H 0.499  ND ND ND ND
29 2-T FE-2-op s ND  0.015 ND ND ND 57  2-HE-+ Lk 0.089  ND ND ND ND
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45 LB WA RR APy WA MR WdE R | w5 EWAR AR WA MR ME R
58 3-HIE-| Lk 0.130  ND  0.035 ND ND 99 o-ME KM ND ND ND ND  0.689
59 kS AN H ke ND ND ND ND  0.528 || 100 y-ZE80IGH ND ND ND ND  0.324
60 Nkt \BREE ND ND ND ND  0.156 || 101 o ND ND ND ND  2.164
61 % 2.019 ND ND ND ND || 102  y- 254 ND ND ND ND  0.898
62 Mkt ND ND ND ND  0.368 || 103 4 ND ND ND ND  6.090
63 ke 0.210 ND  0.027 ND ND | 104 KBRFHM D ND ND ND ND  0.570
(Z)-3-H F-2+ — 105 AWM . BB ND ND ND ND  0.229
64 ND ND ND  0.103 ND
T A7 106 B-W 2y ND ND ND ND  1.446
65 1-HIZLnp g ND ND ND ND  0.072 || 107 y-¥EWE M ND ND ND ND  0.363
66 HIJL S ILIE ND ND ND ND  0.150 BB E 22 I, 5 0k
108 ND ND ND ND  3.299
67 1+ ¥ ND  0.202 0.054 0.169 ND KA
68 1-FN¥E 0.262  0.069 0.055 ND  0.085 || 109 KRFEMH¥4 B ND ND ND ND  0.094
69 (Z)-T-F kM ND ND ND  0.029 ND || 110 1-F75# ND ND ND ND ND
70 FARKE 13.334  0.498 1.657 1.157 ND || 111 1,8-4&n2 ND ND ND ND 10.275
71 8- EmE ND  0.097 0.040 0.125 ND 2-Z b FE-3, 5-— 1 &
112 ND ND ND  0.498 0.078
72 N O K 8.438 0.122 1.481 0.269 ND it
73 1= NGO 0.547 ND  0.128 0.017 ND || 113 2-Tf 0.049  0.09 ND 0.153 ND
74 (E)-5-_1% 0.253 ND ND ND ND | 114 5-H 3E-2-C f{ ND 0.05 ND  0.258 ND
75 FEEERS ND ND ND ND  1.552 || 115 -+ =4-2-fi 1.238  1.007 0.77 0.502 ND
76 Z=HE, =0 ND ND ND ND  0.022 || 116  2-} T ke ND 0.201 0.14 0.082 ND
77 aUFA ND ND ND ND  0.186 || 117 2-3%[i ND ND ND  0.285 ND
78 H il A ND ND ND ND  1.461 || 118 7 ND ND ND ND  0.843
79 Bl ND ND ND ND  1.418 || 119 Z & 0.054 ND  14.563 9.484 ND
80 Fiaks ND ND ND ND  0.768 || 120 I fip 0.185  0.191 0.087 0.25 ND
81 Py ND ND ND ND  1.174 || 121 i 0.056  0.318 0.05 ND ND
82 p-H M ND ND ND ND  4.464 || 122 1-C@ ND  0.041 ND ND ND
83 a- KK ND ND ND ND  0.890 || 123 1-3E/%-3- 0.912 2,736 0.436 0.235 ND
84 (+)-3-EE 4 ND ND ND ND  2.839 || 124 1-3F. IF Ef 0.508  0.888 0.139 0.19 ND
85 ol I ND ND ND ND  0.301 || 125 1-F75fE 0.239  0.173 0.364 ND ND
3.7-Z HI H-1,3,6-F 126 1-fEfEE ND  0.289 ND ND ND
86 ND ND ND ND  1.323
= 127 R ND ND ND 0.182 ND
7-T R 31, 3, 69 128 2-JR HL kg 0.262  1.236 0.341 0.364  ND
87 ND ND ND ND  0.477
=y 129 2-3¢ KLuk g ND  0.045 ND ND ND
88 y-HA I ND ND ND ND  0.554 || 130 RIS 0.430  0.080 0.598 0.117 ND
89 RAMEHAEY ND ND ND ND  0.963 || 131 48k ND ND  0.048 ND ND
90 oS FATIH ND ND ND ND  0.483 || 132 #E[EIM 1.843 ND  0.080 ND ND
91 Ji=IE KK A ND ND ND ND  0.274 || 133 4#p-2-$R ket ZfEfR  ND ND ND ND  0.143
92 oM ND ND ND ND 0.757 5,9,13-= P IL (0 5 i
134 0.394  0.338 0.356 ND ND
93 a-Z TR M ND ND ND ND  2.023 4,8, 12~ Chi) Tk
94 oA ELIFS ND ND ND ND  0.349 || 135  #E4H % W fig 0.245 ND  0.129 ND ND
95 B-MiE M ND ND ND ND  0.894 || 136 itk s ND ND ND ND  0.156
96 I XA AT 4 ND ND ND ND  0.338 || 137 RkH¥ ND ND ND 0519 ND
97 o FAARM ND ND ND ND  0.107 || 138 K% ND ND ND ND  0.081
98 RATHE ND ND ND ND  7.682

T ND 7R AR AT 21 7% 9 57
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Table 2 Duck meat flavor substances content in the

machining process

el AW WA Ji 4 S
(S 48.960  84.120  74.020  69.220  26.711
RS 17.130  2.810  2.210  8.170  12.699
%k 22,830  0.990  3.420  1.870  1.885
&S ND ND ND ND  45.665
i 2 1.290  1.350  0.910  1.280  0.843
85 1.770  4.450 15.550 10.090  5.671
I I 24 0.260  1.280  0.340  0.360 ND

&S 1.840 ND 0.130 ND 0.143
SRS 0.430  0.080  0.600 0.620 0.150
GHALEY 0.185 0.191 0.087 0.250 1.518

[ 0.250 ND 0.130 ND 1.471

i & 0.394 0.338 0.356 ND ND

R ND ND ND 0.519 0.181
ik 95.310  95.600 97.750 92390  96.940

R3 BAMIZIRFREKYRBENTNL

Table 3 Changes of flavor substances in duck meat

Bl AR A i il TH K S A
il 20 24 23 18 12
o 25 21 13 13 19 11
Lises 5 5 6 7 1
(1S 0 0 0 0 35
GBS 2 4 2 5 1
e 5 6 5 4 8
I i 2 1 2 1 1 0
iz 1 0 2 0 1
FRAGY 1 1 1 2 2
Rk AL 1 1 1 1 3
Mg 2 1 0 1 0 3
Pk 1 1 1 0 0
Ky 0 0 0 1 1

ik s 57 56 58 8

AL AN TR0 A 5 45 1 XU 43 0 b S R A 22 AR O
AT A BIUE S ME S T K S B R = L G e 4 ) A
W 59,57,56,58,78 f, REEWHR RFK R E Y K
UORWESS H 2 R R LA R S R AY.

FAEEMESE TG PR E 5 Ak B E M L, R EE
TR — A YA S KU S R B B o T (AR Y
o o £ i B R S i K

PR IR R AIE PR XUBR R 220K BT IR 07 B s % 1 32 22 7 1 /2
P A PR R AL B ) B E 4 B BRIk 48,9606, EE L
FASEE O TR (ELE)-2,4-%8 R4 20 Fh, MR 4>
S AV 4 0 R 25 7 e — A ISR TR L A

JRUA LT Rl O A M A OGO A Y Y P
iy 3.393 00 HBEEAK .y 0.004 mg/kg, LA EFH HS
MK B w6 ANUERNE N ERY T s A X 4 T 5 ik P A R 2R
HEATE & E AR R RS . R R — sk
€N E NI NP AL/ E TR/ E N
THRE & RO BB AU 17.130% IR IR i
SRR R 5.700 % KR 28 W) T A TR IR IR DY R e 4 A
Hhy 5 0 35 400 B A o KUR TR AN A, AR P v o
— (IR A B IR 2 i 1.843 %, 35 Bk IR T I8 10y /K % % N
107 S A 3 R T A Ny F R T . BRI P 1-9E -3
T A 5 T g T 00 TG A S5 L > — M S SO0 A O L B A, 7T
AB XS UK AT B AR .

B ST A A S 3 T 4 Rl AR S i
T 35.16% . Horp - X B B A B £ AN 29,420 % B i #)
53.709% , TNEER A MALA R F AR F Y RS
L7/ N NGRS RAN 1 N eANIC D N o = B
7.268% ,4.335% ,3.614%,2.986 % s WL W I & g 4.450%,
Hoh 1-2E -3 B i £, & M\ 0.912% B n % 2.736 4,
1= J5-3- R IR T 16 55 170 TG A B2 » 52 BB R O s e e 2 Ak
BRI CH 13 FO LI 2 7 Bl (0 & HEE 2 2.81%
T 2 400 Jo A A o Tt i B o BB A R R (1.350%0) , —
T Sy T 24 Wy o B A AR il R R A R P OR R
) 2 21 R ALE WA FITAEL T e R ) F D5 2 7 i JXUBR 1) S 441 A
ot WAl RR AL ST A 2- B R 2k A B E AR
X RS PR JRUIR S 00 /N L 2- 13, ke ke 2 R 061 G 0 LA , LA
T RS 2- PRGN T 3.7 A%, 2- 6 Jk 1ok g 2 56 i 4
SR )Xot G PR IR A R

e o) A 2 i b AR B AIC L & o 74,020 %0, Horp
ANEER (Z)-9-F AN M.+ N ) BE & & 4 51 3% i 3
56.527%,5.314 %% ,4.349 % , %} KUBR 1Y ST R 3 K. O .
T T 3 by O R B SRR SR T R S RS Y R T g S AR
Tk T8 IS 1 WA AU A 56 5 TR 28085 o 55 &5 AH X 390838 i 3.5 % Chy
15.55%0)  JL P B IE L WE. & O 14.563%, AT BESK B T
) B ol T AR o) 8 PR R TE B A — 2 R AR 4 T 5 I 42
ALY BER G EET 3.42%. F2Wm T 1 M &
AbEMER L. FEREH ARG . A STHLEY
AL e g (RN R o | S (o SN e Cl g R P =
P X PR XU S I A . R PR R AR R A
% B AN s 3 ke YR T A B TR R UM 22 1) 1) 3 A
DL B KL TR 10 AR RV Jie 2R 19 IR A, ) 1) 28 XL BR: DT mik e O, L
RS HARE.ZHRRAER.

KRS R RS RS RN S R R AR AR IR Y
BN 69.220% , B2 AR 2 10.090 %%+ b ke 25 L Fi 2% L 1wk Il
KURTRGTHAGD S E LT, 3-F 3T R 2-F 3 T B,
OV, & &40 9 8 hm 3] 5.289%. 3.200%. 8.286% .,
47440 HERBEX S EHETREYE. KELXLED T
AL A W AE SRR 22 T B0 0 T AR P A K S e K
WL 4-2 33 o 3-H 3k T b e . 28 6. 2,2,4,6,
6~ FH 3k BREAGE 3~ J-5- DY -T2 6t 3- R Bk — (RO e L (LR
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AR SRS R IR K A 2 PR R 4 — S B
EEALE Y X W) T H A AR R A o T Y XU
SR TG A P R B R IR R R LT R
THOUEIM T T Z &AM & E S 2-2 3-3,5-Z F 4k
MR, ot 25 ML R (90 B 42 T RB AR 00 F o MG LB 46 5 o i
FEWAJE R R A e A TS 2- 2 -3, 5- R R R A
SO SRR W BT — R R, AT AR DY R
T AR 7R AR B KU

R X T 9k IS A P AR AR I R S A B = R
VALE SNy 2R N TN e S=g ] 2 S e 2
TA250% AE B BAERKER BRI T 6 F. b
DI A 14 Bl B 20 18 T, S 384 55 A B2 L 12 2 e i
-4 o~ T R A AR BUE 5 B, BT 35 R 281k AW . A
Xt Ry 45.665% IR K EZRTIZ RAMFEE T YA N
T Sk A . 3 S W IR e = BRI, Bk A
TN AR AERUSE R R oRE A S R R 1, 8%
B AP T il R B BRI - R R AR
a KT (H)-3- 8 R A I K B W a- L R
BMEEM AT B e LB - 0 BB
B2l 3R 22 05 45 IR R 2 2 VR B PR RS L 1. 8-Re 3 7 A I
BRI Y B2 R AR A T F IR L ol
i d B A MG FAT B E S BT LA AR hER
U B TR RN Dk, R AR R 2R T =
ol 1l 3 G 0, R 25 T TR
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