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Effects of Marinating of Three Spice Water Extracts on Lipid
Oxidation and Volatile Flavor Substances in Roasted Duck Legs
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Abstract; Headspace solid phase microextraction — gas chromatography — mass spectroscopy and combined with sensory
evaluation were used to investigate the effect of different concentrations of (0.05% ,0.1% ) bay leaf( X0.05 group,X0.1 group) ,
galangal ( JO.05 group, JO.1 group) , pepper water extract ( H0.05 group, HO.1 group) on volatile flavor substances and lipid
oxidation of the roast duck legs. Both relative odor activity value ( ROAV ) and Thiobarbituric Acid Reactive Substances
(TBARS) value were obtained to evaluate the degree of fat oxidation in the roast duck leg. It was found that there was no
significant difference in the sensory scores of the water extracts of each spice.The key volatile components in the roast duck leg
of the control group were 1—octene—3—ol, vinyl hexanoate, furfural , hexanal, furfural , octanal.0.05% bay leaf, galangal , and
pepper water had a higher control on the key volatile components and ROAV of roast duck leg,and 0.1% bay leaf, galangal ,
and pepper water extracts could significantly reduce the ROAV of hexanal, furfural and significantly increase the ROAV of
2-Methybutyic acid methyl easter( P <0.05) ,but there was no significant effect on the numbers of key volatile components.In
addition,the TBARS values of the water extracts of each spice were significantly reduced (P <0.05). It revealed that the
marinating of bay leaf, galangal , and pepper water extracts could effectively inhibit lipid oxidation in roast duck legs without
significantly affecting the overall flavor of roast duck legs.Meanwhile, this data provides some evidence of the application of bay
leaf, galangal and pepper water extracts in roast duck legs.
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Table 1  Sensory evaluation criteria for roast duck legs
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Table 2 Effect of bay leaf, galangal and pepper water extract on sensory score of roast duck leg
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Table 3  Relative content of volatile components in different processed roast duck legs( % )

AT
HERIEACEY) CK X0.05 X0.1 J0.05 Jo.1 HO.05 HO.1
2
I 0.36 £0.14>  0.42 +0.09¢ 0.30 £0.03" 0.08 £0.02# 0.08 £0.01* 0.17 £0.022 0.10 £0.022
[ 9.24 +0.41°¢ 9.27 +0.74° 3.14 £0.24° 6.21 £0.95> 398 +121*  7.63 £270 232 +0.09°
P 0.62 +0.05¢ 0.63 £0.12°¢ 032+0.05* 054001 041005 059 +0.14¢ 0.27 £0.022
FRE 1.00 +0.04¢ 0.92 +0.01°¢ 0.64 £0.08>  0.71 £0.08< 0.49 +0.11> 0.88 +0.25% 0.25 £0.022
T 3.96 £0.28°1 429 £0.534 3.15 £0.11° 344 £030" 329 £036"  3.95£0.75% 1.29 +0.13*
2L 0.18 +0.01°¢ 0.17 £0.05¢ ND 0.10 £0.012>  0.13 £0.02P 0.18 £0.01° 0.06 +0.002
IRHIE 0.25 +0.03" 0.48 +0.05¢ 0.41 £0.15¢ 0.08 £0.01# 0.11 £0.01# 0.11 £0.052 0.11 £0.042
E-2- i 0.29 +0.01* 031 £0.052 0.26 +0.032 0.50 £0.01° 031 £0.072 0.43 +0.01> 0.25 +0.01*
E-2- T 0.05 +0.012 0.05 £0.022 ND 0.07 £0.00" 0.05 £0.012 0.05 +0.002 ND
N2 1594 £0.63¢  16.55 +1.53° 821 20.15> 1173 £1.40°0 885 +1.64> 1398 +3.90%  4.66 £0.042
SN
T ND ND ND 0.09 £0.01" 0.04 £0.012 0.04 £0.012 ND
B 0.46 +0.06®>  0.25 £0.06°> 0.85 +0.16° 0.71 £0.31b¢ 0.2 £0.042 0.29 +0.36® 0.24 +0.05*
2,3- T E ND ND ND ND ND ND 3.14 +1.82
4-F3E-5- 24 139 £0.30¢  0.72 £0.09 ND 1.39 £0.05¢ 1.31 £0.32b¢ 1.01 £0.03P 0.59 +0.052
1 - -3 - 6.39 +0.84° 7.02 £1.06¢ 427 £0.842 6.52 +0.21°¢ 6.33 +0.66" 5.50 +0.06" 433 +0.26*
-5 — 3 47— 1 — 021 £0.022>  0.12 £0.03% ND 0.26 +0.08" 0222007  022+001>  0.16 £0.00°
/it 8.44 +1.09> 8.98 031> 5.12 £1.002 8.96 +0.48" 8.11 =1.10> 7.06 +0.35> 8.47 +2.07"
FES
R LR 4511 £2.75>  47.81 £+1.04> 3229 £1.00*®  58.69 +0.77¢ 5358 £2.18°  53.87 £3.67¢  35.15£1.02%
% PR 028 £0.03>  0.11 £0.06%  0.14£0.03* 021 £0.07*>  022+0.022>  0.20£0.08®  0.14 £0.03°
FH R iR 0.15 £0.002 0.17 £0.04> 0.21 £0.1220 0.29 +0.01" 021 £0.082> 022 £0.032 0.11 £0.022
MR TR 0.92 £0.124 0.33 +0.11¢ 2.62 £0.11° 0.09 +0.00* 0.36 £0.02" 0.37 £0.10" 1.78 £0.09¢
TR R 0.17 £0.02> 0.04 £0.012 0450019  0.09+0.02% 029 +0.05° 0.26 +0.09° 1.85 £0.06°
CL R Y g 0.96 +0.292 0.62 +0.30* 2.07 £0.41> 0.46 +0.05* 0.64 +0.112 0.59 +0.16® 3.49 £0.49¢
CLR IR 5.43 +0.38> 4.82 +0.43P 1.74 +0.00* 5.94 +0.69" 492 +0.92° 4.68 +1.73P 0.98 +0.252
R 0.17 £0.03%  0.08 £0.02¢ 0.19 £0.00¢ 0.06 +0.00? 0.13 £0.01° 0.10 £0.01> 0.16 £0.01%
2 3T 1R 0.12 £0.03# 0.10 £0.01# 0.57 £0.11° 0.06 +0.00* 026 £0.03"  0.15+0.02¢>  0.54 £0.13°
N2 5330 £2.66° 5509 £1.96° 4028 £0.20®°  65.89 +0.04°  60.63 £1.58¢ 6044 +222¢ 4421 +0.16"
JRg
Lt 1.89 £1.40°>  0.53 £0.00° 10.63 +0.86%  0.53 £0.13* 290 =1.05> 145 £0.122 3.90 +1.74¢
e bt 024 £0.16* 021 £0.07% 1.65 £0.21° 0.18 £+0.06*  0.48 +0.08% 048 +0.09®> 057 +0.32P
BEdE 0.42 +0.09¢ 0.07 £0.042 0.07 £0.03*  0.19£0.07*  0.07 £0.00* 0.81 £0.149 033 £0.18"
B h 0.33 £0.03P 0.19 +0.03" 0.48 +0.07¢ 0.11 £0.012 0.27 +0.03" 0.13 +£0.022 0.32 +0.02"
= 022 +£0.01%> 019 £0.04> 099 £0.21° 0.11 £0.01* 044 0080 0.17 £+0.02®> 053 +0.05¢
+ =% 0.10 £0.002>  0.13 £0.00° 038 £0.04¢  0.13£0.02%  0.07 £0.01* 0.07 £0.002 0.16 +0.08"
2- HI L Sehe 1.67 £0.15 031 £0.14°> 2,67 +1.09¢ 0.27 £0.03* 1.42 £0.672>  0.66 £0.19 3.03 +1.064
2,2,4,6,6— 1 H R B 047 £0.05¢ 0.11 £0.01° 0.57 +0.20¢ ND 0.13 £0.042>  0.12 £0.022 0.21 £0.01°
1-2,3-1- -3 ND ND ND 0.03 £0.01# 0.04 +0.00" ND ND
WG 0.05 +0.01" ND ND 0.03 +0.00% 0.07 +£0.02b¢ 0.08 +0.02¢ ND
HR 0.34 +£0.04> 0.19 £0.01" 1.12 £0.13° 0.11 £0.022 0.30 +0.03" 0.29 +0.07" 037 £0.02"
% 0.09 £0.022>  0.10 +0.034 0.31 £0.03° 0.05+0.01*  0.11 £0.01*  0.07 £0.022>  0.12 £0.00°
X I 0.18 £0.04¢ 0.14 £0.00¢ 0.66 +0.00" 0.06 +0.00* 0.20 £0.00° 0.11 £0.00" 0.34 £0.05¢
B =R ND 0.02 +£0.002 0.12 £0.01° 0.02 +£0.00* 0.02 +£0.00* 0.03 £0.01* 0.08 +0.02"
W7 ND ND ND ND ND ND 3.49 +0.49
D71 M 0.07 £0.02>  0.04 £0.02"* 0.25 +0.044 0.01 £0.00* 0.04 £0.012> 0.08 £0.01°¢ 0.08 +0.00°
I 6.07 =1.82° 3.94 £0.19%  19.90 +0.484 1.84 £0.312 6.56 £1.73" 4.56 £0.44%>  13.54 £3.65¢
i 2
PR 0.14 £0.022 0.04 £0.01* 0.48 £0.36" 0.03 £0.00* 025000  0.15+0.07° 0.89 +0.05¢
2- 3T 0.47 £0.01° 0.07 £0.012 0.84 +0.12° ND 0.24 £0.032 0.18 £0.112 039 +0.01°
2- il 2.67 +0.08¢ 1.19 £0.04P 3310114 131 £0.23% 2.67 £0.50° 1.85 £0.08" ND
23l 0.06 +0.012 ND ND 0.07 £0.022>  0.05 +0.01% 0.08 +0.00° 0.04 £0.032
3-FF-2- T 371 +1.712 1.17 £0.272 10.14 = 1.12" 1.81 £0.50* 3.76 £0.00* 3.00 £1.012 11.96 +5.52P
6 32— B iR 0.13 £0.01°¢ 0.05 +0.00" ND 0.06 £0.03% 0.06 +0.022 0.05+0.01*  0.08 £0.032"
6 H 3L-5- Bdi—2— il 0.16 +0.004 0.07 £0.01" 0.14 +£0.02¢ 0.06 +0.00* 0.11 £0.00" 0.07 +0.00® 0.07 £0.00*
I 7.34 +1.81° 4,65 +0.67* 1491 £1.23¢  3.34 +0.26%" 7.13 £0.45" 537 £1.132> 1343 £5.55¢
TREmA
3- F JEwEm; 0.08 +0.00* 0.10 £0.08* 0.13 £0.03? 0.03 £0.01# 0.05 £0.012 0.16 £0.132 1.27 045>
HH RO S 0.52 £0.242>  0.38 £0.19% 1.01 £0.19" 0.38 £0.15* 0.53 £0212> 050 £0.042>  0.74 £0.532>
- M-1-F 0.53 £0.24¢  0.11 £0.04% 1.22 +0.084 0.11 £0.012 034 £0.04> 021 £0.00% 029 +0.02"
N 1.14 +0.00* 1.07 £0.212 236 £0.24" 0.52 +0.13¢ 0.93 +0.18* 0.87 +0.172 230 £0.99"
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4
RIS CK X005 X0.1 *EJX;.(I);E J0.1 H0.05 HO.1
2- T Fk g 0.09 £0.01"¢ 0.06 +0.01¢ ND 0.07 £0.01" 0.03 £0.02¢ 0.07 £0.02" 0.07 £0.00"
2 I3 HE K R 1.62 +0.13P 2.18 +0.064 1.13 £0.20° 1.89 +0.02¢ 1.86 £0.17°¢ 2.02 £0.07¢4 1.43 +0.06"
(1-HEET 5 B4 2 he 1.53 £0.72b  0.74 £0.14b¢ 521 £0.344 0.47 £0.242 121 £0.16"  0.82 £0.162 1.69 +0.49¢
2-(1,1-Z I 25 -3- F -4 L4 3.45 £0.24b¢ 2.80 0.11¢ 2.87 £0.192 4.20 +0.024 3.79 £0.13¢4 4.13 +0.034 2.56 +0.72°
5-C A A4 HIE-2(3H) - MR IR 0.06 +0.012 0.12 £0.01° ND 0.08 £0.01> 0.05 £0.022 0.08 £0.01" ND
Sgiéii%;ﬁ?l;%;ﬁ_ 102:£0.090 049 £0.13b ND 101 £0.009  0.86+0.17%  0.60£0.04*  0.67 £0.13%
N 776 £0.76>  972£007¢  921x034°  773+0.18>  7.81£006> 773008 642 £029¢
Bt 51(100.00) 50(100.00) 42(100.00) 52(100.00) 54(100.00) 52(100.00) 50(100.00)
VEND" A 2 4
Fe 4 TNTRI A BRI 45 G PR A 2P A3 VA G AR (L (ROAV)
Table 4  Relative odor activity value( ROAV) of volatile components in different processed roast duck legs
A5 P2 B b ROAV
1 ( e/ kg) (1819 CK X0.05 X0.1 J0.05 Jo.1 HO.05 HO.1
1-E)f-3-F(1) 100.00 +0.00*  100.00 +0.00°  100.00 +0.00° 100.00 +0.00® 100.00 +0.00® 100.00 +0.00° 100.00 +0.00*
TR IR (1) 85.41 £528°  68.66 +5.57™ 41.88 +823°" 9142 £1345° 7933 £22.98° 84.86 +3049° 2251 £4.50°
THE(1) 6226 £3.93"  61.08 £8.32" 7526 £1239° 5298 +6.33" 5273 £11.22" 71.66 £12.92° 29.79 +1.16*
T (4.5) 3239 £2.90¢ 2936 £2.81" 1693 £4.63* 2127 £3.92" 1438 £5.76* 30.76 +10.56*  11.94 +1.20°
Z4PE(0.1) 27.95 £2.48 2477 +7.73% 14.88 £1.71*  21.01 £0.42*> 3240 £2.60¢  15.06 +1.84®
FEE(0.7) 2260 £2.18 1873 0411 21.65 +1.62¢ 15.62 £2.36" 1126 £3.66* 2271 +622¢  8.11 +0.05°
E-2- T-J## (0.08) 9.75 £0.50"  8.24 +3.30° 1426 +039°  9.44 £0.79®  10.93 +0.63" ND
2-HETHRHEE(0.25) 750 £3.04" 559 £0.44™ 5324 +0.18" 350 +0.30°  16.69 £0.13° 11.20 +1.85*  49.50 +9.35¢
2- R HLIEIE (6) 424 +022° 518 006° 443 +0.08° 484 +£020"  489x006"  6.12x0.14°  552=+0.11¢
PilE(3) 324 £0.15°0 301 20617 251 £0.08 276 +0.14™ 220 £0.51*  3.57 +0.80° 2.09 £0.29*
E-2-FJRME(3) 1.51 £0.16* 147 £0.28° 207 +0.15¢  255+0.14¢ 161 £0.19"  2.60£0.06¢ 191 £0.17"
Bt 356.85 +19.84" 326.09 +18.47"" 317.97 +27.36"" 324.05 +28.15%* 313.54 +42.66"" 376.81 +57.37"" 246.42 + 11.46"

FEVEHL ROAV K T2 F 1 [#5 & M 4 47550 7o
FH 2% 4 W, X PR H s T R b SR G e 11 Fh A
RHERST (ROAV =1) 50520 1 - -3 . R &
JElE D OO LSS LT E-2 - A 2 - O
TR EE 2 - e Fknkmg  BRfE E-2-F Mg, Mik—
A5 H Rof e I3 JHR 2 A XU IR BT ik 48 R 1 4 & MR R
Oy E LA R ROAV 2 Fil ki B g B AR5 % vk B
S ROAV 90% L) I A JLFP 44 I Mk B 43 SR S 9 ke
LAY, A AT A, X BE 2 L X0.05 41, J0.05 4 HO0.05
PSR R R AT I 1 - -3 - LR &0
s TP T 2SR L o T 5 XO.1 41 Hp G B K R
Sy M 1-EME-3-0E T 2-H R THRPNE. RO
JETG L 57 B JO.1 2H L HO.1 ZH b 56 4 9% & vk il 4
- If-3 -0 O MR O Mle . T Ol 25 2-
FET R IR M OCERYE K 4y B Fh S 53 4T, 5 %
HEZH AH 1L, X0.05 40 .J0.05 2H \HO.05 #H b &4 3% A&
J A PR 23 5 % B2 4 — 2. JO.1 £ FiT HO.1 21
OB R M LA B A ISy D T e B T 2 - H
FET TR H R . XO0.1 2H vp SR & I 43 14 i 2 2
TOUEE BSEE, WONT 2- R TR B, PSS SRER A
KM ROAV ARAG 1 A & 4047, 5 X% 40 AH LE,
X0.05 ZH \HO.05 2 4% SC gl 4 kM B 43 1) ROAV
Yo w325 5 (P >0.05) ;J0.05 28 i i (BSTE oF
i i) ROAV 34 i 2 PERRAIR (P <0.05) , HiE e &
PERLST P ROAV M0 8 #5284k (P >0.05) ;X0.1 244
FOAR 2K E . OB ROAV ¥ i M FEIL (P <
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0.05) ,2—- AL T 2 H g ) ROAV i F MW i (P <
0.05) ,1- ) -3 — B . Tl SF ) ROAV 70 i 2%
PEAR AL (P > 0.05) ; JO.1 20 r O JE . 3% 1 =7 I 1Y
ROAV )5 ZF PEREAR (P <0.05) ,2- R TR FH Bs 11y
ROAV WEHIEAN(P >0.05) ,1-=FF-3-8% RS
J7HE . £ Ay ROAV 30 i PEA8fk (P > 0.05) ;
HO.1 20 O 20 lE VT OO B8 ~p sy e 3
PEREAIR(P <0.05) ,2— LT i R Y ROAV &g 3Pk
BWn(P <0.05) ,1-E4fi-3- B o E ARk (P >
0.05) ,
24 HMH.GRE.EMKIEY S XTE SRR
TBARS {& /Y8401

it R 22 AEAUK SE 9 M ) %) 5 1S R TBRAS
{HFZmEE R 1 s, 53 R4 AR L, 55 F 2k
IR 4 21 5 1S JR (%) TBARS {34 i 2 M REAK (P <
0.05) . 5 4b, [Fl Fh & 2 E 7k 2 4 B i 25 A b, 1Y
X0.05 215 X0.1 HZ A fEfE w32 % (P <0.05) ;
[ b e B A ) o b /K 3R 90 2 AR E , HO.05 21 4 581
{XF X0.05 .J0.05 20 (P <0.05) , {H X0.05 £ F1 J0.05
HZ R If-JC i 322 5 (P >0.05) ;X0.1 2H \HO.1 24
758 2P TF J0.1 41 (P <0.05) ,X0.1 £ f1 HO.1 £
ZEJEREEER (P >0.05),
3 itie

P S KU B I 19 B a5 IXUBR R AIE 8 A B B2 o4
Zo, %R RUBR 1) BT R HH 4 R A A ) 4 S AE AU
AR 22 r e B TR R S Rl e sE P o 7 AT BT
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2 05 EARRURB IR 22 R AR, A BT T4 5
s : be ZRIHLL,
g a s a BRRAUILR S B S SR,
% 041 CUREEIN T K AL AL R 3 AR B  A BF
e FERRW], KAR T M rh B 1 6 | BRI ST SR AL TR
0.0 (953 T4 vh B A WG AR L, BB S 15 T TRk 00 oL S

CK X0.05 X0.1 7J0.05 Jo.1
iRl

BT A e R AEHUKIRY)
xBTS i TBARS (521

Fig.1 Effects of water extracts of bay leaf, galangal

H0.05 HO.1

and pepper on TBARS value of roast duck legs
FARNEF R EREFBE(P<0.05),
AR - XU ) S5 1 ROAV 43 M7 4% S 28 1, ot e 2
ORI RS 1 -3 - B L O R S lE LT
i O SSPE R, SXTIE4HAH LR, X0.05 £ . J0.05
ZH (HO.05 £H i 5% %t 42 S M il 49 B4 R 28 38 e 28 4k,
X0.05 £H \HO0.05 £H 4% 5 gl P 4 & M il 43 B ROAV
W TCm FEMH2E R (P >0.05) , B4k J0.05 2H O
SR SEMEN ROAV M 8 25 M (P < 0.05) ,{HH:
B RBRIE K M B4y ) ROAV 70 W 35 AR fb (P >
0.05) . GG IREIPAr4S B nT51,0.05% M &I B KB
2 AEABUK $E 9 S ) BB % 45 - Hb LR 457 05 T3 JhR 1) 3 {42
Tk, F3o0,X0.1 2 H SR e Rl 4 1 AR 2R
PIFP & A48 4k, JO.1 20 (HO.1 21 vfr 6 54 2% M B 40 1
FhISIE —Fh A8tk . 5% REZHAH H, XO0.1 4.,
JO.1 ¢ \HO.1 ¢HH VA9 ROAV B M TR (P <
0.05) . XO.1 2 Hr 2SI 9, J0.1 24 \HO.1 2 v 3%
%) ROAV ¥ 2P & (P <0.05) ., Mottram ™ 254
Ay ) P 5 R L A P 2 7 A A NS T B i L T ek
B SE BRSO o 3L A S O R T S TR I 2
KA AAENR S0 . 2SR IA g B B Rk
FH AT, 0.1% 13 i g R 22 AR ARUK 32 9 e 1 i
% RAARRE 9 JGR o S AR W PRk . b4, 5 X R
ZHAH B XO0.1 2 P LR & U TR 19 ROAV i 38 PR B AIK
(P <0.05),J0.1 ZH PRy ROAV g 2 PEEMR (P <
0.05) ,HO.1 ZHH 2 Z %S . Tl £ 1Y ROAV
W PEREMR (P <0.05) . C R KEREA R, E ik
ELA B bR AN A A BR, T 2 R, R
R AT TR R AR I R AR B v /)N T R £ R
TSR ) P EF R AR R . B4, EAR RN R, 2-F
FeT 8 F i S X0.1 ZH . JO.1 ZH  HO.1 ZH 357 35 11 ¢ 4k
FERMERLSY HH: ROAV 555 AR ZH 34 g 28 MR (P <
0.05) , B Ih hy A BTk SERF LR L R A 4
BLFEH | X0.1 21 .JO.1 2 HO.1 ZH (4 5% B ¥E 45 55 % 18
HIF TN FEHEZER (P >0.05), XAJHERE 2-FH T
iz g ROAV [ &g 25 PR i 55 T . = 1Y ROAV
A PRI RIE A E5 SR (P <0.05) o &5 Ll g,
Bt v 22 AEAOK $E 4 T i X 5 i JhR ) A A =R
FFICIH AL o X1 S0 AR e 1 B BB R — 2
M RE— BT % (TDS—GC—-MS) B AR XA 2 1 . H
AR M B A RSB ) 2 g 4 e XUk

LSS G TEER A i, TR [ B AR AR e S iR U A
FIRIIR L A h 2, B e m T, SR S AR T
O P9 A2 32 AL, BELIWTBE 52 7, DT 300 it g IR 4R 6
TBARS {ELfiE 5 W Ji5 J5 S Ak 53 fiff JIT 7 A2 B IR 4 7= 1)
CARTN ) & 1 10 i IG, RE A8 4 Oy v ff B F 44 iR Jo
SALRREE™ . 1 S5 R R, 45 F o RK R M 4
TBARS {34 i I T X L (P <0.05) o X 5 X4
BRSO TR 5 SRAR AL . DA B i R 2 FERUK
PRI il 24 HE A 240 B 41D ) 925 T JhR v B I B A Al . A
i R AEARUK R A 00 ) 0 T TR e )i 107 S A 1 D
P RT B =3 v 10 22 193 | 21 2K 40 o i 405 3 R 05 1
JSEIn T A R v AR i A S AR A el 2 R SR T
S AH il 1 Pl S A
4 gip

FFHT5 2 [ A o 26 - OB R 352 AR &5 5 IR
PEHT, IF LA TBARS {H 3R 75 I8 S S AR X e i v B
& ACHBUKSE W TS 1) XoF 425 16 TR 34 A A2 JXU R 0y Jo R IS
AL IR BEA T WE 5T, 5 2R 3R 0.05% iy & it
R AEABUK B2 7 118 1 i A% 250 ey 3l £ 3 065 115 JhE 1) 2%
AR, 0.1% B (o B 22 FEABUK 324 g i e 4%
PR O M 2SN ROAV (P <0.05) , 35 1 n
2- L TR R ROAV (P <0.05) , {EH X451 iR £
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