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Abstract: To identify the different volatile flavor compounds among Nanjing salted ducks, six kinds of commercially-available salted
ducks of different brands and products were used as samples. Solid-phase microextraction-gas chromatography-mass spectrometry
(SPME-GC-MS), electronic nose, and an automatic amino acid analyzer were used to perform a comprehensive analysis of the aroma and taste
of different brands of salted duck from a macroscopic and microscopic perspective. The result of SPME-GC-MS showed that there were 65
types of volatile compounds in the six brands of salted duck. Among them, there were 16 aldehydes, 19 hydrocarbons, four esters, five ketones,
six alcohols, four acids, and 11 other compounds. Ten compounds were found in all six samples (seven aldehydes, two hydrocarbons, and one
alcohol). Using the OAV method, we confirmed that the aldehydes were the key flavor compounds of salted duck. The differences in the volatile
compounds among the six samples led to differences in the overall aroma among the different brands. The results are consistent with the
electronic nose experiment. The result of amino acid analysis showed that the total content of amino acids in the salted ducks was 700~1400
ng/20 pL. There were no significant differences in amino acid type and content among the samples of salted duck (p>0.05), and the difference in
taste among the salted ducks was not significant.
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Table 1 Information on different brands of salted duck

S5 JE e AR o A 2 Gt R A/ PATAT R
1 500g AR FEME 2K 500 AT 90 Q/GHY 0001S
2 AR A B2 K0S 400 AL 180 NY/T843
3 HEFEREA 2 K ) 400 ik 90 DBS 32/002-2014
4 HEFE N A 2 KR 1000 Sk 90 NY/T843
5 B Bk 800 8% 90 DBS 32/002-2014
6 i 2 K8 450 i 90 GB/T23586

12 RBHELERA ANER, B TFRE RS, ARSI SO AR, B

ME204E-02 B 1R dURFEIFERI 2 A ;s
Alpha M.O.S FOX 4000 HLF-5 R4t AE; S
% Trace Ultra GC 1 DSQII MS, SPME Triplus H #/jitt
FE2%, Thermol AF]filli&E; 75 pm BT/ —H2E
4T (CAR/PDMS) AEHk, [ Supelco A il
s sigma Al 2R H T 835-50 HA
Ho.

1.3 RBF®E
1.3.1 HBarii® 5k

B 5 GETHFEME 50 AE R
ERIKHG UK (1) 22 PR ) GZoC b (R EE i) %
R, Fitih3- 2016 4 12 5 WHD —3CATALEE T —F.

GC-MS: B &+ /K IS iy, SR IR 1 em’

EEMA 20 mL TSRS, A 0.01 mL(i SR
N 82.5 ng/mL)2-F 0%, hnss. FIFH A shdeess e kit
FEEAE . T SCAEAH B ARG FE S T4 10 min,
SRIEHE AR AR AE N T ZS TP R B, R
Bt 5 B K BB Al N SR AGERE T, 7E 250 °C
NE 4 mine RS 3 IXES.

IR T BUE =S, FEHFRE 500 ug,
i 2 mL 3K ER AT 0.5 mL EDTANa2, 1R A5 A
HEFE R 30 min, FEIER, HCEIEHEA, HH—%
KEZRZE 25 mL. B2 mL RELEF, RRERE
T4, 2 mL KRN 0.2 mol/L HMRE R, H 22 um
LR TR, AU
132 GC-MS HAKR 7 %

R TAESHIE GC-MS 1.

AR ZERCLIENGR E N 250 °C, IR
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Table 2 Main odor component compositions and their contents in salted duck

. BE AEAL T 8% 1kg WAL
& L AR
Apglkg) 2 E/(ugkg)  OAV S #/(ng/ke) OAV S#/(ugks)  OAV
R 12 461.73 38.48 299.13 24.93 1594.64 132.89
GBS 45 16734.55  3718.79 20847.56 4632.79 29585.97 6574.66
BB 3 639.68 213.23 1416.92 47231 1884.9 628.3
Z-2- it 13 97.69 7.51 305.61 23.51 978.25 75.25
S 350 0.46 0.001 0.91 0.003 2.44 0.007
EFE 0.7 418.89 598.41 1204.02 1720.02 1852.05 2645.79
B2 i 3 119.41 39.80 341.82 113.94 671.16 223.72
5 F 1 375.65 375.65 1314.53 1314.53 1857.18 1857.18
" B S 0.1 174.50 1745.00
- +—E 2 67.86 33.93
6-38 73|k -3- F B 86.99
B X2-E8 900 73.26 0.08 96.3 0.11
2- O i 27 90.50 3.35
Z-2-F it 4.1
3-THFKFEE
5- LR R4 P B 511.19
&z 19177.40 25803.74 39124.57
ETHE 3193.04 2225725 22270.74
)35
TR 609.16 268.72
EFiR
] =R 178.92
st =R 111.59
2,2,6-Z PR FH 457.64
2,2.4,6,6- 5 F BN, 323.10 491.17 577.00
47-=F R +—k% 329.71
2,6-—F AR 121.15
2 =% 136.33
% + =9 24523
+ vz 316.02 76.80 74.59
g 348.49 66.28 61.13
13-F =4 26.80 174.61
3-THE2FHEI3T
K
1,3-=&K
2-T AH IR T M 119.68
1L4-—&K 1499.12 1103.55
&z 7869.50 24021.85 23546.47
TR
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BELER
4-F2 T B LBEES 2098.68
- y-T A B8 157.33
% BEER-2- LK A 165.75
i TR TS 1575.45 4818.57 457331
EF 3997.22 4818.57 457331
KT 65 159.50 2.45 163.64 2.52
2- R B 140 17.60 0.13
Gl 4-F J5-2- TE
%] 2,3-F —FA
1-3F ¥5-3-F 10
bS5 159.50 181.24
1-XB% 730
- H-3-5% 1 101.43 101.43 392.15 392.15 1098.32 1098.32
" 2-T A OB 270000 112839 0.004
N ETE 2500 493.86 0.20
* 6-F A-2- R B
R A2 Hi-1-B%
%5 1229.82 886.01 1098.32
N-F AR AR 128.11 101.75
" TE 3000 9.48 0.003 20.46 0.007
. FE 3000
IERBR 3000
%z 137.60 122.21
R T B4
T 6 84.05 14.01
KBy 5900 211.57 0.04
1-TF 3-1-H 2 97.69
1-F % 156.34 39.85
£ 26— THAER 620.07
e R 111.16 89.51
AgvtihEz
N- TB-L-5- 2B
4-Hi R 2R T Bk
2-1E RIES
&7 1169.73 151.01 89.51
- AL Tid a% 800 g i
Nug/kg) 4E/(ugkg)  OAV 4 E/(ngke) OAV & E/ugkg)  OAV
RS 12 1930.17 160.85 5480.15 456.68
B 45 2482.61 551.69 55109.10 12246.47 17219.7 3826.60
N S 3 576.29 192.1 3430.69 1143.564 3626.29 1208.76
iz 7-2- B 13 413.15 31.78 690.64 53.126 1444.99 111.15
S 350 0.57 0.002 1.21 0.003
EFE 0.7 1677.05 2395.79 3290.58 4700.83 3145.20 4493.14
TR
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MR EmEHR
LR
B2 il 3 439.61 146.54 712.95 237.65 1112.98 370.99
T 1 1534.00 1534.00 3651.95 3651.95 3953.68 3953.68
BB 0.1
+ = 2
6-38 73| Ak-3- F B
B X -2- LB 900 61.75 0.07 104.20 0.12 155.97 0.17
2-EM B 27
Z-2- Kt 4.1 114.52 27.93
3-THFKFEE 37.40
5- TR IR R - T B 31428 413.56 526.61
b8 2 7499.31 69449.57 36702.98
ETH 4995.80 670.14 6638.11
BIR, 264.78
TR
EFH 186.93
A = 3R
= FR
22,6-=ZFRFIR
2,2,4,6,6-5.F IR 630.79 1155.75
47-=F R+ —k
" 2,6-=F KA
% + =
+=1
+ w9k, 55.10 54.43 64.22
+ Ak 52.66 52.69
13-F =t 65.06 106.91 307.35
3-TH2-FH-1, 3T
s 419.20 711.13
13-—&%K 514.37
2-T A AR IR T M
14-—5K 537.45
EF 6851.23 1250.68 9380.95
4-F K T B TBEBE
5 y-T M B
. BEBR-2- LA TBs
IE TR KRS 9103.47
% 9103.47
ENAi 65
2- AR 140 1032.44 7.38
) 4-F 30 TER 15.98
% 2,3-F =R 3220.8
1-34-3-77 10 11.07 111
%z 3236.82 1043.50
HTR
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BELER
1-%B% 730 0.465 0.001
- H-3-5% 1 884.69 884.69 887.49 887.49 1792.15 1792.15
" 2-T A TE 270000
N ETE 2500 8016.60 321 1982.08 0.79 2766.353 1.11
* 6-F H2- BB 1720.41
B X-2-FH-1-B8 62.15
& 10683.85 2869.57 4558.96
N-F AR AR AR 147.02 9.08
" T 3000 315.07 0.105 3.40 0.001 399.33 0.133
% FEL 3000 55.98 0.02 75.19 0.03
I RB 3000 338.49 0.112
&F 315.07 206.40 822.09
IR T B4 431.47
bR 6
E0 5900
1-ZFHE-1-H &
1-FRR
£ 2,6- =BT AR
o SR 69.32 112.94 107.28
Feot ik BE 140.04
N- TBt-L- 45 R BLEE 46.76
4-Hr R AR T B 85.19
2-IE RIES 48.39
&F 772.79 112.94 155.66

22 WEHABHEETROTER

T /KHS 1 8 PCA Zrbrgs Rankd 1 fir. Eep
FRAr 1 FERLSY 2 BB 20Tk AN 98.633%,
KT 85%, IXUEHIER | MERS 2 B4 TR
KEMEER, BRI R IRAE R, FRHRTHE
o 82, KX AL 1EE 1 AT LR i N>
HHA S AP EIE, SRS RS 5H
RS ADFEMZERIAE: R, 0¥ 1k, 0¥
800 g it TS A AR B 0, WX 5
ANFE AT SR 6 FIRE A HL TS PCA 2T
TCEBI, UL LTS BB AN [F] i R /K e g 2
FERHTX . HZREERYE (ETHTFEMEFE
SIS ) R KRG SRR R 22 S ) — S0 R AR —
3. SPME-GC-MS FAR BT it 48 A M RURA) 5 1)
BAAFEME BTN S R, HAREHrX L)
JRAE AN BRI XA ity UARAFAE PRI DT Rk, T FE
H2Z AR, 1FRIA R B IIRE & S35 R R 1
PEEBUE AR, MRt A KRG R, B
B A A R T [ B A 22 IR0 AROU L BF 75 JRUBR

356

GC-MS 15387 45 A R X o7 5 7 b &5 S 1 ke
[13]

AT K SPME-GC-MS 24 5E H L &4,
I OAV {HENTHAE EhKRG B KR A9, (H%
FE it (B R R AL S P AN S AR TR, s il R
IKRSBAAR R SAFAE 225, ZARIRSE S T S i 4G
R—5 HIAT IR H, B EHE AN SPME-GC-MS
R A 25 A ELR R

0.151 W% 82

0.10 6)

X 0.05F 4 :: )
s e >
5 0.00 7 -------------
N "
KR -0.05f @ é whEAER
X ALFAZ
A -0.10F o it
® [ kg
-0.15F ® (17800 g
* il
-0.20

06 -04 -02 00 02 04 06 08
F5r1-99.532%

1 EKRSHERINER S S HRE
Fig.1 PCA of salted duck
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23 AXB A S PR ER

BER A7 AR T R B T K e RE AR AL
FURIIRAAR A K, E2HT 4 RRADRIE.: B, 1R,
JRAIE oAb, R LR, ARk, BJmk.
TS (R B RIOKIR B ) ASE IR T I . PR )
VLR RV LB AR k. AR AR
PR TCNLER, N FVREERR S Rk E A F N, vk
S S SRR A R . R 3 NEIERR B 37X
PHTEER, 6 P AR SRSl A Y 16 APk

M2, BRPMERTE I NGORTIE], TR ok
R BRI, R 14 FREIEIRTE 6 M3k
R H S RE RS RTE 700~1400 ng/20 pL
ZIf); LSD ESHIAIAL, Bl NG SRR MK
MWEIEREEZEFEE (p<0.05) 4, Hi 5 AR
KRG (A FER e B 2 e AN 3 (p>0.05), [AI[A]
P FERRAE S i A 22 5 AN (p>0.05). Ui A 6 il
T SRS ERGR E2ERAKR, RS (T
FL S R FL 5 23 T A [ it L e 7K S XA 19 22 e 1 )
—3C, HTFEHIRELS REA I

* 3 TEImEE/KISRER S8

Table 3 Amino acid contents of different brands of salted duck

RABLAR AM/(g20 uL) @ 1 kg/(ng20 uL)  F A%/ (ng/20 uL)

Fid/(ng/20uL) &% 800g/(ng/20 uL) i/(ng/20 pL)

Asp 16.96+0.93° 13.45+1.10° 20.38+3.09° 5.28+0.54" 8.21+0.84¢ 11.54+0.63%
Thr 27.84+0.60° 27.90+1.59° 76.53+14.06" 34.01£2.13° 37.04+3.98° 38.51+0.99°
Ser 61.51£0.27™ 61.57+2.70° 80.15+9.69° 54.70+3.73¢ 73.18+8.13% 59.04:+1.80¢
Glu 152.82+1.45° 112.80+4.67° 169.33£19.2° 89.06+6.51° 128.59+13.1° 122.38+6.23°
Gly 28.36+1.08" 18.52+1.94¢ 19.4342.70¢ 23.75+2.10° 27.54+2.87* 25.61+0.88%
Ala 80.91+1.21° 76.34+4.19° 96.98+14.25° 56.19+3.50° 88.19+9.26™ 75.03+3.36
Cys 0.00° 0.00° 6.3343.70° 0.00° 0.00° 0.00°

Val 39.06+5.57° 27.28+1.20° 95.37+21.70° 32.91+7.00° 38.98+4.62° 48.97+2.78
Met 15.86+3.64° 9.82+1.51° 40.03+£7.81° 11.56+1.81° 17.56+7.94° 21.95+1.27°
Ile 23.35+0.15% 18.95+0.99° 52.33+8.62° 19.20+1.31° 21.79+1.43° 29.17+1.55
Leu 34.85+0.48° 28.41+1.37¢ 75.76£12.05° 28.79+1.66™ 45.54+3 86 47.00+2.42°
Tyr 39.87+0.98" 32.84+0.71° 54,0848 8" 31.7240.95° 38.53+3.78"™ 41.23+1.52°
Phe 37.75+0.45° 31.31+1.00° 60.72+7.66" 29.21+1.80¢ 45.48+3.77° 44.51+1.45
Lys 52.19+1.174 50.08+2.35¢ 195.79+28.8° 39.26+3.55¢ 86.34+9.97° 118.63+13.9°
His 31.36£0.52" 2833+1.12° 56.55+7.42° 0.00° 24.19+4.51° 34.5143.75
Arg 38.68+0.67° 30.27+1.28¢ 85.52+15.27° 38.44+3.01% 61.11+8.05° 53.63+3.38"
b8 2 839.95° 744.63° 1302.99° 726.75° 867.43° 905.62°

E: RFFEa b cfd RTFEFREM (p<0.05).

3 TREILHEZER (p>0.05),

3.1 RABEMHEIR-S-REH (SPME-GC-MS).

T 5 (BE-Nose) Fl4: HBNZIEIR T =FPHAR,

X TR AS [F) R A 18] XU N2 R AN 72 LR OWE £
FEBEAT AT M. R SPME-GC-MS ¥, 6 FikE 3t
Y 65 MR RMERIRILED), HAIHLEY N
10 Fft (S 7 Bl 482 2 FlUREESS 1 FlD, BAFES(A]
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