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ABSTRACT: Objective To investigate the effect of circulating cooking on the volatile flavor compounds of
Dezhou braised chicken spice package, and determine the optimal cycle number of spice package. Methods The
content of essential oil and volatile flavor substances in spice packets of Dezhou braised chicken spice package were
determined by distillation method and solid-phase microextraction-gas chromatography-mass spectrometry

(SPME-GC-MS), while the main flavor components and the effect of the number of cycles of spice packets on flavor
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were determined and analyzed by calculating the relative odor activity value (ROAV). Results As the number of

cooking cycles increases, the content of essential oil in the spice package decreases gradually, and the content of

essential oil did not change significantly after first cooking (P>0.05). A total of 81 volatile flavor substances were

identified in the spice package. The main flavor components of the spice package were eugenol, anethole, a-pinene,

D-limonene and ethyl cinnamate. The relatively high proportion of phenols, ethers and hydrocarbons did not change

significantly after cooking twice (P>0.05). Conclusion Dezhou braised chicken spice package can be boiled twice.

KEY WORDS: spice package; circulating cooking; volatile flavor component; relative odor activity value; Dezhou

braised chicken
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Fig.1 Effect of using times on essential oil content of total spices
(n=9)
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Table 1 Relative content and types of volatile compounds in spices (n=9)
LA 25 05 15 25 35 45

i MEE% RS HDEEE/% R MXTERc RS MIRTERE% S RIS A RY%

2 S 8 2.10+0.27* 11 2.3140.29% 12 2.85+0.31% 12 2.83+0.56" 10 2.45+0.45°

S 2 5.370.64° 2 11.08+1.61° 2 8.99+1.90° 2 5.84+1.32° 2 5.27+0.28°

ikt 3 36.54+2.73" 3 50.28+0.45° 3 50.04+3.78° 3 51.67+£8.92" 3 59.76+4.74°

S 1 0.03+0.01 5 0.30+0.10 3 0.28+0.24 3 1.34+1.78 3 0.20+0.07

fek 38 52.97+£1.95° 36 29.40+0.57° 37  33.83+2.78" 34  32.56x9.11° 35  29.75+4.40

i 2 4 1.68+0.11° 5 1.47£0.32% 3 1.28+0.00" 4 1.41£0.33% 3 1.01£0.09°

S 4 1.05+0.19° 6 1.44£0.61% 6 1.90+0.36" 7 1.94+0.14° 5 1.49+0.09%

HoAth 1 0.09+0.01 1 0.08+0.01 1 0.09+0.01 1 0.09+0.02 1 0.100.02

P R AR R AR5 5 5L 35 (P<0.03).

BIKFTH . o-URN . B-IRMG . ATIRSE . D-FrERA Frig
T BEUIRTEIRE S M. S8 BIESE 400 Z
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Table 2 Analysis of relative content of volatile flavor substances in different repeated braising cycles of spices (n=9)

LR A XU S ) AR X 5 4/ %

WGV FR R B I8} 18] /min

05 15 25 35 4%
fis s
-2-5%F - A
) L ! 17.996 - 0.02+0.00° 0.03+0.00™ 0.03+0.00™ -
P 18.169 0.43+0.08" 0.33+0.06% 0.29:0.05" 0.28+0.04° 0.23+0.04*
BT 18.445 0.02+0.00° 0.010.00" 0.010.00" 0.01+0.00% 0.010.00"
Sy 18.572 . 0.010.00 0.010.00 0.010.00 0.010.00
cis-2-XF - M
o ) 18.849 - 0.02+0.01°° 0.0440.00° 0.04+0.01° 0.03+0.00°
-1-5r
2-REE 20.384 0.24+0.03" 0.14+0.01* 0.140.04* 0.13+0.04° 0.08+0.01*
4l I 20.776 0.57+0.07° 1.11£0.15° 1.49+0.14%¢ 1.60£0.21¢ 1.20+£0.15%
a-FA T 21.283 0.51+0.05 0.54+0.01 0.55+0.06 0.50+0.09 0.4240.03
(2)-3-2% I -1-B% 21.906 - - 0.0620.03 - -
A 31.101 0.05+0.01 0.03+0.00 0.1120.11 0.05+0.02 0.05+0.01
E-T8 10 BURE 31.343 0.16+0.01¢ 0.06+0.01* 0.10+0.01° 0.09+0.00" 0.08+0.01*
[N 32.243 - - - 0.04+0.01 -
VE T M 32.924 0.08+0.03 0.05+0.01 0.060.02 0.10£0.05 0.06+0.01
[HES
THBH 26.648 5.11x0.51° 9.63+1.08° 7.27+1.02° 4.78+1.08° 4.86+0.24*
LT 27.559 0.15+0.01° 0.30+0.01% 0.71£0.14¢ 0.49+0.13% 0.25+0.16"
S 21.537 1.80+0.12° 0.91£0.15° 0.95+0.09" 0.97+0.16° 0.8420.16"
T 75 kg 23.279 33.22+43.08° 46.8+0.53 46.95+2.23% 43.48+6.70°  54.62+3.54°
PR 5k ik 30.524 2.10+0.01° 1.77+0.23% 1.94+0.95% 3.09+0.21° 3.15+0.53°
HAth 2
FALA TR 31.908 0.10£0.01 0.08+0.01 0.09+0.00 0.10+0.01 0.10+£0.01
23
by 6.771 - 0.02+0.01 - - -
7 H i 12.227 0.04+0.00° 0.04+0.01* 0.05+0.02° 1.11£0.51° 0.040.00"
T 19.957 - 0.01+0.00 - - -
Tl 7 1 23.787 - 0.2440.07° 0.31+0.13% 0.21+0.04®  0.17+0.04®
K f 32.162 - 0.02+0.01 0.03+0.00 0.03%0.00 0.05+0.01
JaZk
B-EERA 10.474 0.37+0.11 0.31+0.04 0.44+0.03 0.43+0.06 0.39£0.10
a-JR M 10.889 5.22+1.21° 1.92+0.14* 2.44£0.03* 2.94£0.74* 2.19£0.51°
BN 11.431 1.72+0.34 0.32+0.02° 0.48+0.04" 0.5+0.16 0.38+0.08"

B-IKFT W 12.920 6.82+1.24° 3.99+0.23" 3.33+0.32° 3.99+1.37* 2.70+0.61*
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T R4 2 VR RER ) T (R A 3 /%
&2 TR % B B5F ] /min
0% 15 25 35 4%
BN 13.000 3.21+1.38° 1.55+0.1° 1.75£0.17* 2.07£0.33% 1.82+0.35%
o-IK TR 14.131 0.91£0.13° 0.420.04° 0.53+0.07° 0.67+0.20" 0.48+0.10°
3-E A 14.385 1.73+0.32* 0.5+0.06° 0.76+0.16" 0.7140.13° 0.61+0.20°
2-Ei i 14.811 0.80+0.20*° 0.46+0.07° 0.83+0.10° 0.96+0.20° 0.71£0.15%
D-t1EE0% 15.711 11.04+4.12 8.39+0.33 8.09:0.47 7.47£1.67 6.98+1.39
t trans-B-%' 14 15.827 0.38+0.05 0.60+0.06 0.38+0.08 0.49+0.27 0.42+0.15
-2 I 16.161 0.330.01 - - - -
- I 16.577 1.62£0.22% 1.17+0.08" 1.64£0.16™ 1.85£0.30° 1.37+0.24
cis- /K G M 18.007 0.070.01 - 0.04:0.00 - -
(AR 17.615 0.74%0.11 0.57+0.06 0.67+0.04 0.81+0.17 0.59:£0.09
(“4E; 6;)%“()% 19.126 - 0.08+0.01° 0.05+0.02% 0.07+0.01* 0.08+0.05°
ST I 25.817 0.12+0.01 0.13+0.10 0.13+0.11 0.130.1 0.06:£0.01
K22 A 26.879 2.53+0.26 0.53+0.04° 0.52+0.03" 0.58+0.15™  0.62+0.03™
o-EEVE Al M 26.117 0.86+0.11 1.73+0.15 2.1240.26 2.72+0.9 2.18+0.31
BTN 27.236 0.36+0.02° 0.25+0.01° 0.24+0.05° 0.29+0.04* 0.28+0.01°
i 27.409 0.2120.02° - 0.160.02° 0.170.02% 0.12+0.01°
S 27.259 - 0.07+0.01 - 0.09+0.00 -
o= 2 27.617 0.14+0.01 - - - -
AT 28.067 4.62+0.19¢ 1.98+0.38° 2.29+0.09% 2.6£0.27" 2.940.11°

P-4 28.159 0.15+0.03 - - - -

B-EEVE I 28.136 - 0.050.01 0.06=0.01 0.08+0.01 0.07+0.00
o-TFATIE 28.286 0.68+0.03° 0.33+0.03" 0.35+0.04° 0.36:0.03" 0.38+0.02°

EieR 28.401 - 0.04+0.01 0.16+0.11 0.06:£0.01 0.05:0.00
X 28.817 1.45£0.12° 0.66+0.14° 0.94:0.34™ 1.21£0.24>  0.83£0.01%

o-T AR 28.932 - 0.08+0.01 0.10+0.02 - -
B-HERY 29.232 0.13+0.02 - - _ _

A Z 29.313 0.57+0.07° 0.30£0.04° 0.38+0.06™ 0.42+0.02° 0.45+0.09*
o-ZZ 29.463 0.75+0.07 0.58+0.08 0.66:0.10 0.69+0.12 0.60+0.11
BRI 29.59 0.260.02° 0.12+0.01° 0.14+0.01°° 0.15£0.02°  0.15+0.01*°

o-ZE 29.809 2.02+0.05 0.79+0.13 2.02+0.70 - -
RN 29.878 2.15+1.14° - 1.7+0.08% - 0.93+0.19*
oA 2% Y I 29.809 - 0.69+0.41 - - 0.42+0.02
o-TE e 30.074 0.46+0.08 0.3120.06 0.50+0.14 0.56+0.13 0.51+0.05

B-ELE I 30.132 0.48+0.02 0.310.06 0.34+0.01 0.45+0.09 0.41+0.05
DR /N 30.293 0.28+0.01 0.11+0.03 0.50+0.45 0.26+0.12 0.16+0.01
o- NS 30.374 - 0.020.00™ 0.030.00™ 0.04+0.00° 0.04+0.01°




2515 1 JBER A, S DERAE IR AE M 3 G = e 45 & M XU ) S5 1 5 il 4911
gk2
T B R M RR A S R AR X 5 /%
et/ AN PB4 B [0 /min
0% 15 2% 35 4%
oA MM 30.836 0.150.01 0.08+0.03 0.100.05 0.11+0.02 0.07+0.00
o- R E ENH IR 30.962 0.15£0.01° 0.10:£0.02° 0.1120.02% 0.14£0.02"  0.12+0.01*
RAY 32.081 0.10£0.04 - - - _
2-HIEE Rk 33.500 0.04+0.01 - - - -
8- 1L 33.823 0.05+0.00° 0.02+0.01° 0.050.00° 0.05+0.00° 0.04+0.00°
i 2
PR FT I 18.665 0.04:£0.00° 0.01:£0.00° - 0.0240.00° -

T G 19.668 1.340.06° 0.40£0.03* 0.42+0.24% 0.55+0.28"  0.25+0.02"
AL 23.752 - 0.09:0.06 - - -
WHER 31.193 0.06+0.01° 0.07+0.01° 0.21£0.05° 0.11£0.01° 0.10:£0.02°
TEE 33.985 0.27+0.03° 1.00+0.22° 0.85+0.15" 0.86+0.17° 0.76+0.07°

S
L RAT MR 26.982 0.19+0.04° 0.320.09% 0.38+0.14° 0.43£0.02°  0.33+0.02"
PEERR FH iR 27.098 - 0.08+0.04 0.13+0.03 0.12+0.01 0.09:0.00
(BE)-2-Z FRZ8 Ml 27.525 - - - 0.42+0.13 -
R A EERR 28.551 - 0.060.01 0.06+0.01 0.06+0.01 0.08+0.00
WEERR 2 TR 29.094 0.66+0.10 0.65+0.25 0.93+0.10 0.95+0.04 0.68+0.04
ST A s 30.651 0.11£0.01° 1.25+0.42% 1.51+0.26" 0.58+0.48%® -
X F A R B R . " . . "
2.5 35.75 0.20+0.03 0.33+0.14 0.41+0.07 0.41%0.05 0.34+0.02
T = FORARM BNZ YT AR FRE R IR R 22 57 . 35 M (P<0.05).
3 BENGARYREEENESE
Table 3 ROAVs of volatile compounds in spices samples
ROAV
44 4 {4+ B2 15} 1] /min CAS 5 JEE R/ (ng/g)
1 2 3 4
A1 I T 20.776 562-74-3 340 1.02 0.02 0.02 0.02 0.02

T 26.648 97-53-0 7.1 436 8.35 4.40 2.83 4.03
FE i 21.537 140-67-0 7.5 1.45 0.75 0.54 0.54 0.66
T 7 i 23.279 104-46-1 15 13.42 19.20 13.46 12.20 21.42

o-JRI 10.889 7785-70-8 6 527 1.97 1.75 2.06 2.15

PPN 15.711 5989-27-5 10 6.69 5.16 3.48 3.15 4.11

PEERR 2. TR 29.094 103-36-6 0.04 100.00  100.00  100.00  100.00 100.00

T AUHE ROAV HA T 1(ROAV> 1) U4 5t

3.3 ROAV £ 7E XM XK FR

ROAV K, XHE & KR TTRkiE . Rtk — 25
FE R SR E R, 255 FaE R RS I LA
FURSEE, 1€ S HEREEG YN ROAV

YR AR RS & B F

B, N2 3 FimR . 7R Ay 81 FgE R W IR A 7 Fid
Jif ROAV H KT 1, K 4-iimEE. T .
Tl . o-JRMS . DRI IR R, 1509 l:fl]XT%‘:#
BRI E A TTEER, B R AR X .

GIECITR
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B dn 2 4 R R I A 4R

F10 &

4 &

AIF AN B 2 1l o) 7 = ARk A G Vil 2 2 AR AU
Gy R FAET S 5200 o SR FHZR BRI e K Th & i, 0 %
ARG S S R Z MR B (P <0.05). R
FH SPME-GC-MS 7 A b4, v LA H 81 R 2 1 40 o
BIEREIE 45 Fh . BEAS 13 A0, ERIS 7D, BEIS S AP, MRS
5AD . BESS 3 Rl B2 2 FRIEARE | Rl 5 AR RMELE
BT BB AR 61, 69, 67, 66, 62 Fh, BEAGH I
UEEIN, ¥ LAY Fh S smfg vl o H & B A
MM S . RS | RISIIAE N 2 Y AR AR A
AN AT FLAR B A v I R e A A A A M
D-FetEls . T&B . B-/KTIE5E. ROAV 25 R R
R TN 4-TEIaIE . T & . AN, .
o-JRM . DATIENS . R R, FERHUIGIR AR 2 K
BRAH.
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