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Analysis of free fatty acids and flavor characteristics of sauced

duck from Jiangxi local brands
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Abstract: The free fatty acids and the flavor characteristics of the
time-honored sauced duck, Huangshanghuang sauced ducks and
Xiangtang sauced duck in Jiangxi province were investigated by
gas chromatography-mass spectrometry (GC-MS) and amino acid
analysis. The results showed that twenty-three kinds of free fatty
acids were detected in the three kinds of sauced duck, which cis-
9-oleic acid, palmitic acid and linoleic acid were the main free
fatty acids in Jiangxi sauced duck. The glutamic acid content of
Xiangtang sauced duck was higher than that of the other two
sauced duck significantly, which was 9.27 g /100 g. Ninety-two
volatile flavor compounds were identified from the three brands of
sauced ducks, including hydrocarbons, aldehydes, esters, alco-

hols, phenols, ketones. And hydrocarbons were the main volatile
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flavor substances in the three sauced ducks. Eighteen main
volatile flavor compounds were obtained by odor activity value,
which (E,E)-2, 4-decadienal, linalol and nonaldehyde were the
largest contribution in the time-honored sauced duck, Huangs-
hanghuang sauced ducks and Xiangtang sauced duck respectively.
Keywords: sauced duck; free fatty acids; volatile flavor com-

pounds; odor activity value
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2 min; b 4 C/min J}FIE &2 180 C, {# ¥ 3 min; MU
5°C/min F it £ 250 C, £+ 5 min, & F Ik B
230 °C, U B AT I BE 150 C, Ay 8§ 77 A4 EL HL F g &=
70 eV, 340 m /= 35~550,

(3) H JE R 9y 19 e 0 3 08 2 kP XL R 4 I
B £ B S R0 B NIST2014 #1 WILEYS.0 o [ 3% 2 ot 47
Xof L 43 4T 5 07 2 4 TF S T IE BE X8 > 85 i K R i (e R
VERCE g 100).

(4) H2R1E Ay I 19 3t < DA SS TR P R VE S R 4
Xof 6 W A% 5 HR A e XU W S5 R AT S AR A R 4
KO FATIFE,

o A m,

A Xm,

s o

Co— M 8 R VAL & W B Wk BE g/ kg s

ARy W Ry o 0 TG AR

A——PIHR S R W A 04 T AR 5
N BRI s

m, TN ZE UM P RE i B g
1.2.3  FARKBR B M SR PUAR i i G
AR RN RRAL A W) 10 BT 52 Tk RE L A 5 SOk o A R Tk
A YFE KRR B E(OVA) T OAVZ=1 (9 K%k )
JEHEAT o3 A H 3 OB AR I A

A - (2
\7Ti9

K
A5G A A U A 0 F) R B A 15
Co— 95 My & 4% J 1k XUk 9 B i Jo dik ok

X1 000, (D

m

pe/kg;
T —— %M v & X0k 1k & 9 76 K i <00k B
ng/kg.

1.2.4 HEBRSHME W2 gMHHT 20 mL KEE
HL A 16 mL 6 mol/L A £ AR % W, F B4 4 A 7o
AFEAFE 110 CTFKA 22 h, B E I E A E 50 mL %
HBIfH . Bl mL KR T B FBERM T, MmA 1 mL



&M | Vol.37, No.l

KT EEWHK) . EHLETMA 1 mL 0.02 mol/L ¥k
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Table 1 The composition and content changes of free fatty acids in different brands of sauced duck g/100 g

Ui 5 IR i R D 2% 15 %15 2 5 G 3 5 G
W FRERR (Cuio) ND 0.023 24-0.000 5 ND
FEREER (Cie.0) 2.754 0+0.032 9 1.003 3+0.001 6 2.331 0£0.025 8
F-EwER (Cir.0) 0.010 0=0.000 1 ND 0.013 0-£0.000 4
fitf g iR (Cis.0) 1.048 6+0.029 7 0.444 940.010 0 0.756 140.009 9

e R (Coo,0)

17 B2 (Caz,0)

T ERRIR (Caoso)

AREEER (Cas,0)

A FRE MR (Crans)

H3 9 R (Chs,1a7)

JE-9-7h BR (Cig,1m9c)

S MR (Cis,1ao0)

11— M R (Cao.a

IR (Cag,1n9)

T R (Cis.one)

B2 2T R (Crs.oue)

Y- RFR (Cis,306)

a-TEIRRER (Cis,303)

JB-11, 14~ 1 B 452 (Cao,2)
JF-8. 11,14 = B =8 R (Cao.aus)
TEA DU R (Cao,a06)

Z AR AR (Cao,503)
ARSI TR (Cozi603)

0.024 1£0.003
0.017 7£0.001
ND
0.301 240.019
0.011 140.000
0.403 040.009
6.985 8£0.062
0.153 440.002
0.053 140.000
ND
2.365 740.010
ND
0.008 3£0.000
0.094 8£0.000
0.014 5£0.001
0.024 2£0.002
0.233 7£0.003
0.017 0£0.000

0.014 940.000 5 0.023 1£0.005 7

—_

4 0.013 140.002 9 0.014 1£0.000 5
0.013 740.000 2 ND
0 0.008 240.001 3 0.010 5£0.001 7

-

ND 0.010 6+£0.001

—

0.124 040.003 8 0.257 3720.004 (

4 2.542 9£0.019 0 4,200 0£0.004

0o

0.057 540.002 1 0.118 3£0.006 5

—

0.018 040.001 0 0.038 2£0.000

—

0.034 840.000 1 ND
6 1.498 1+0.024 5 2.062 3£0.004 3
ND 0.012 8£0.000 3
0 ND 0.011 1£0.002 7
8 0.063 340.002 5 0.103 6£0.001 0

5 ND 0.012 8£0.001 5

8 0.009 840.000 1 0.020 3£0.003 6
2 0.215 340.005 8 0.210 2£0.008 6

6 0.008 540.000 6 0.015 1£0.001 4

33 0.014 540.001 0 ND

T g B R (SFA)

AR AR D R (MUF A)
Z A A g 7 R (PUF A)
SRR & & (TFFA)
PUFA/SFA

4.155 6+£0.019
7.606 5+0.050
2.806 8£0.004
14.568 8+0.073
0.675 440.002

8 1.521 3+0.014 3 3.147 9£0.012 8

7 2.777 2£0.012 6 4.630 8£0.009 9
9 1.801 94+0.009 6 2.448 0£0.006 5

5 6.100 4+£0.034 8 10.226 7+0.012

s

1 1.184 4+0.007 9 0.777 7£0.004 9
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122 5% 5 B2 8 AR T TR 19 S A0 2 B RS TR L B T A2
PUFA/SFA,
2.2 FERMERRY RS

1 2 AT 3 il M R P L M E Y 92 Bl R R
R 5 TP R RS TR 2 T T L 26 R A
Koyl 36,14.12.8,3,4,15 Fh, 3 T P A ah P B £
04 R XU ) 5 e 2 L R T W A A 2 R

0.675 4~1.184 4, H tf 2 2385 iy PUFA/SFA £ K. %
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Table 2 The content and composition of volatile flavor substances in different brands of sauced duck

— B R I T A A KU A
XATRE S MM L LM ERA K,

E%K‘

2 A2

®2 BERHHERERNGKYREESEARTL’

ik A e+ ke D i Sk
1 5% 2 551G 3 551G (pg - kg™

2 50.142.36 25.70%1.15 — 200.00 [17]
7N W3R = Rk AU 68.30+0.85 37.93+1.01 46.8940.91 NF
LHH 223.2743.48 — — NF
[l = P - 70.22+2.67 60.5341.44 NF
Xof — 1060.3026.14 362.034-3.27 268.144-3.51 NF
RS DY 4 1249.004.12 — — NF
KM — 308.72+1.89 340.72+1.28 730.00 [18]
a- IR M 35.4240.57 — 35.3740.56 6.00 [19]
K 44.0140.28 — — 150.00 [20]
a-IK o 33.701+0.34 — 34.3540.42 160.00 [19]
BRI - — 28.9940.32 140.00 [19]
¥ ds — 212.874:0.11 100.55+2.65 NF
GRS — 307.544:6.12 345.624-0.45 13.00 [20]
b - — 12.42+0.49 NF
;%Zi;% T=REL S, A 13.76+0.21 15.27+2.75 80.28+2.21 NF

BAE oW 54.7041.25 — 44,29+2.51 NF
4- PR 40.4020.42 16.2140.52 38.4240.34 150.00 [19]
XU M 877.6942.48 701.314:2.98 405.1842.31 NF
i i 167.6141.25 53.9440.95 105.5740.87 260.00 [21]
it it A 51.4820.15 30.5240.09 44.1640.12 NF
BRIl 32.5540.52 9.324-0.07 39.6741.15 NF
+ H LI TR b 181.0242.10 104.7441.04 121.5441.98 NF
+ — 19.694-0.25 25.2140.20 110.00 [21]
+ 19.8374-0.13 — — NF
# - — 17.0040.18 0.44 [19]
TH 75 g 1946.0243.51 96.3943.22 15.3341.55 15.00 [20]
E+ =k 27.53+1.55 19.244-0.21 43.314£2.05 220.00 [18]
a-EE VSR 33.4840.19 5.204-0.24 — NF
R RS — 4.9540.08 — 300.00 [18]
147 #s 40.73+1.24 19.754:0.50 36.36+£1.19 64.00 [19]
a-a i 13.2040.25 6.22+0.11 7.354+0.18 160.00 [19]
O R AR A — 30.97+0.51 28.4240.05 NF
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gk 2
Fk e e/ (pg - kgD léﬂﬁ/ﬁ i
1 5¥m 2 S 3 S (pg-kg D

a AR 2.1840.02 — NF
S-ALAR 12.6140.12 4.6140.09 11.7240.62 NF

B KREHE D - — 3.7240.03 NF
FEo+ =% 14.3440.07 — — NF
ViNn 6 219.1241.40 2 495.5041.24 2 341.1642.00
[t — 509.82+2.89 — 10.00 [22]
BT — 57.1741.35 — 3.00 [23]
(E)-2-PEf g — 31.2841.20 — 150.00 [24]
I — 157.37+1.22 — 0.70 [19]
il 150.2740.89 68.0340.54 122.77+1.07 350.00 [15]
T 366.614-2.36 189.46+1.52 129.8742.45 1.00 [15]
AR - — 7.06+0.10 NF
(E,E)-2,4-T —fis®t 11.7340.11 — — 0.62 [19]

ek (E)-3., 7-— H 3-2, 6-9¢ —

26.48+1.05 — — 40.00 [20]

I 1
2,4-T T — 17.394:1.09 — 0.09 [18]
(E.E)-2,4-3% — 5 100.851.09 26.6640.59 — 0.27 [19]
CHEFAR - - 7.21+0.21 NF
AN — 4.3740.28 23.864-0.64 NF
I i 11.414+0.15 — 6.3340.05 NF
NG 667.344-0.94 1061.54+1.19 297.1240.75
LR LT - 28.30+£1.15 - 5.00 [24]
Fif v — 0 — H g 156.682.56 — — NF
IF M2 2 B 51.2642.31 — — 5.00 [25]
VR LB - 70.3441.24 - 19.30 [25]
[ N 15.754:0.09 26.9040.23 7.964-0.05 NF
;gg%%%ls A - — 11.8540.09 NF

fee LRI KETE 64.4540.96 59.4341.65 — 110.90 [19]
R I R - - 36.7040.02 2 500.00 [19]
a- L EE-y-T R - 69.3442.36 — 21.00 [19]
2T g — 8.4141.06 — 9.00 [19]
;;;;ng LEF=R - 7.0541.24 NF
AR 2R - — 4.0740.06 NF
Nt 288.154-1.48 262.724-1.28 67.6440.29
W R b - 82.3020.21 — NF
B 97.13%1.65 32.0020.61 — NF
e - 3 404.8743.48 62.7640.81 — 1.30 [19]
il 2 014.8245.61 2 167.3945.30 — 6.00 [19]

I8 S Y — 9.08+1.52 — 86.00 [19]
2-F W 28.14%0.24 — 15.06341.15 NF
41 s 168.324-1.81 86.3541.09 133.4541.22 340.00 [19]
a- AT 8.97+0.39 — 6.0540.14 280.00 [15]
N 2 803.00%2.21 2 439.8941.59 209.062-0.84
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gk 2
Fk . e/ (pg - kgD léﬂﬁ/ﬁ i
1 5¥m 2 S 3 5 ¥ENG (pg-kg D
CHEFE - 3 396.03+6.21 — NF
. T &b 75.7140.87 24.52+1.01 126.70+0.15 7.10 [19]
Fix T & 5.14+0.01 — — NF
/Nt 80.8540.44 3 420.55+0.21 126.704+0.15
PR 5L 4 T 26.2041.07 — 9.99+1.10 50.00 [18]
2- KT - — 10.81+1.59 NF
Mi2s  ZE0E — 7.874+0.15 — NF
iR — — 44.0440.59 680.00 [19]
N 26.2041.07 7.874+0.15 64.8441.09
2- B 5 i 39.9940.18 — 24,4940.59 60.00 [24]
2., 5- B BE ik g 323.28+2.65 43.3940.91 136.1740.79 1 700.00 [15]
2-2,3-3,5- 1 Lk g 79.04+0.52 13.234+0.08 29.30+0.92 1 [24]
2,3~ W nk g8 — — 21.31+2.01 NF
2-Z H-6-H1 HE L g — — 26.5040.57 NF
2-Z Bk L g — — 30.45+0.14 NF
2,3~ I k52, g 21.0041.95 — 7.7740.81 NF
e % Ll 532.60+£2.69 — 216.2024-3.95 NF
st N N-ZT e ik g — 13.850.09 — NF
4-H1 H-5-(2-Z kA £ ) e - — 14.1840.02 NF
TR R - — 27.2240.92 NF
T3 fR R - — 4,36+0.07 NF
RN AR - - 13.8440.06 NF
T TR ot - - 22.9641.09 NF
il A T e — — 6.9040.04 NF
N 995.91+1.60 70.48+0.36 581.6540.86

T NF R R B% A &9 00 Xk B — 7 Fom R AN 2% &9

a5 FE G g Ao R eh A S R A 6 R R [ A R
15 B 6 1R 4 5 A AR W) i v e 2 L B 26 AL 1 1 A A
Z 715 6 219.12,2 803.00 pg/kg. HH IR+
4 T A IR A 2, 0 1 946,02 pg/ke s HLTET A I A9 R
VR ARG - %o 3 9 XU F) BTk DR M 5 R R T A R /DN
AN AR E A RERAER. 15580 b aek
DR ) 5 5 A A fe O 2 014.82 pg/kg. JF AR
FEORPET A A BRI R RE
2 SHEM AL I LAY & R 2. Ol 3 420.55 pe/ke,
Horh CHLF2 28 Wy & ik 3 396.03 pg/ke. M 1501 3 5
MLl ARGt & R ZE ZFE W oy T RE RSt T 2 5
8 FE A= I A A I T I B A R T A K R
S MG O 5 2 2F B TR T 2 S5 M4 A 1Y
k. 3 5 MR A XUk ) oS i R A (Al 2R
ML A A Y R e e 2 L X BB AR R R R Y
B 5 A W R R A SR SN BT

2.3 EERERY RS

I3 3 F AL 3 Al e v 264G th 18 i (A KUBR AL 5
W o (EL.ED-2,4-%8 “REE O iR EE TN 15
2 5 3 S W STk B O A AR KR A . 1 S g It
i th 10 Fob 2 A RUBR A S P RIS R TR B 2R
FOMLRZE N5 2.3,1.2,1,1 FF 52 S9g R L AG 0y 14 Fb 2
PR IRV 4 5 e 28 B2 VIR 26 L2 L T 25 R R 2
B 2,6,2,2,1,1 Fft;3 SS9 WG LA 7 B AR KUK ) 5
FoHh 2 2 (B AR 2R ) 4. 1. 1.1 Rl

e b e B e A A W TR B Y UK B
X XL R A Al 1 L AR T . (ELMR R 2 A 5 W B (EL A
X BN » T2 AR T M A 95 i A A R S T
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