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Abstract: In order to explore the pattern of changes in flavor compounds from braised chicken legs during the reuse of marinating liquid,
fresh chicken legs were braised in fresh marinating liquid and marinating liquids that had been reused between one and five times in this
experiment, respectively, and a control group was cooked in distilled water. The changes in the levels of free amino acids (FAAs), nucleotides,
and volatile flavor compounds were measured. With increasing number reuses of the marinating liquid, the content of FAAs showed an upward
trend (p<0.05), and large fluctuations were observed in each stage. The nucleotide content also showed an upward trend (p<0.05), and inosine
monophosphate (IMP) was the main tasty nucleotide in the braised chicken legs. Among the samples braised using the marinating liquids that
were fresh or reused from one to five times and the control sample, 27, 29, 30, 32, 27, 25, and 15 types of volatile compounds were identified,
respectively. The identified compounds were mainly produced from the thermal reaction of chicken flavor precursors and from volatile
components of spices. With increasing number of marinating liquid reuses, the peak area of total ion current exhibited a downward trend after an
initial increase. After the marinating liquid was reused four times, the mainly detected flavor compounds not only were of numerous types, but
also had the largest peak area of total ion current. The highest sensory evaluation score was found after the marinating liquids were reused four
and five times. These results provide a theoretical basis for the development and control of typical flavor compounds in the processing of braised

chicken.
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Table 2 Changes in the FAA content of braised chicken legs (x107 mg/g)

v EX P&
Control 1 2 3 4

Asp 11.04+2.97¢ 21.83+1.97° 22.601.59° 255940206 28.41+1.44"

Ser 20.24+0.88" 24.70+£1.41% 26.95+0.86%° 22.8542.14° 24.57+1.27%

Glu 26.08+0.50° 34.63+0.69% 42.8743.65° 40.7242.38° 32.16+2.49%

Gly 15.33+0.35¢ 14.80+£1.26° 20.42+2.69° 21424196  22.09+3.82%

His 10.730.15¢ 12.72+1.27° 14.18+1.10° 15.19+1.17* 17.25+1.88™

Arg 117.94+5.90° 132.3+3.58° 150.8+1.95% 15524045 144.42+3.72°

Thr 50.45+3.78° 49.72+0.79° 62.37+2.10™ 58.98+17.88" 63.48+6.90™

Ala 16.22+0.24° 21.63+0.50° 31.42+1.42° 34.28+1.89° 31.18+9.48
HTR
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BELER
Pro 17.720.49% 15.70+0.41¢ 19.23+1.14° 20.47+2.20% 21.2742.20%
Cys 1.02::0.40° 1.55+0.40° 2.46+031° 2.50+0.11b° 4.61+0.86"
Tyr 15.19+0.04° 11.38+0.83" 15.44+1.52° 15.16+1.49° 15.68+0.15°
Val 10.27+0.58¢ 14.27+0.37° 16.93+1.11% 20.4142.05% 19.88+5.15°
Met 7.27+0.54° 8.57+0.53" 8.65+1.47° 10.07£0.99% 9.17+0.62°
Lys 22.56+0.92° 35.80+3.02° 49.87+0.31° 48.86+0.31° 47.49+4.17°
lle 9.05+0.66° 9.14+0.03° 15.81£0.85° 16.52+1.45° 13.19+0.23°
Leu 16.92+0.88" 15.52+0.13° 19.70+1.86° 20.57+1.52° 19.02+1.92°
Phe 7.69+1.15 12.28+1.09° 12.09+1.3° 13.32+1.39° 11.02+0.6°
Total 375.71 436.55 536 .29 542.15 524.87
FAA ; AR - HAREY Zorsbplo
Asp 3328+4.04"  41.83+10.99" 100 8 (+)
Ser 26.85+6.11° 32.47+5.43" 150 #(+)
Glu 48.86+5.77° 62.14+9.68" 30 &t (+)
Gly 29.32+4.23° 27.52+0.88% 130 #(+)
His 21.87+6.35° 29.40+1.79° 20 % ()
Arg 150.26+£3.49"  154.65+2.05° 50 #H/E (+)
Thr 64.62+1.53% 70.24+6.24° 260 *(-)
Ala 36.46+0.49" 39.79+3.14* 60 #(+)
Pro 24.83+1.49° 23.22+1.24® 300 #(+)
Cys 3.03+0.95" 1.9840.19¢ - #(+)
Tyr 16.9+1.21°* 16.711.09° - = (-)
Val 22.85+0.14° 23.72+1.80° 40 2 (-)
Met 9.82+1.77" 10.51+0.15° 30 ()
Lys 56.20+2.93" 57.30+3.57" 50 /4 (-)
lle 15.79+0.49° 17.18+1.40° 90 + (+)
Leu 24.60+£0.21° 27.11+0.33* 190 % ()
Phe 12.23+0.69% 11.71+1.53° 90 #(2)
Total 597.77 647.48
E: FUTRR FEATEFMEEE (p<0.05).
*3 MHLAPIHERERREER (X107 mg/g)
Table 3 Total FAA content of marinating liquids (x107 mg/g)
» Ak
Control 1 2 3 4 5 6
Total  96.03 121.59 232.15 241.45 342.41 45223 50222

8 PR ey B S R TR A SR R AL A R A
Yo 3 2 NYEHR FAA & EARER . R 2 AL
B, FeE R ACEAL GER 1O R FAA B
X 2 R R (p<0.05), BLEAURINIIE EREY
R SR i B S R I i, 5 SR R TR —
o

T B IR (18 TR P AR e T HLR b AN B
b . B 2 MIER 3 W] LUE H R R A,
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Table 4 Changes in the content of tasty nucleotides in braised chicken legs (x10” mg/g)

e A AR A
MR

Control 1 2 3 4
AMP 11.81£1.35°  10.45+0.26" 9.17+0.78° 10.38+0.14¢ 13.14+0.78°
GMP 4.0140.09°  4.53+0.22° 5.92+0.17¢ 5.67+0.11¢ 8.18+0.25°
IMP 18.13+0.05° 19.51+0.12° 23.07+0.13¢ 24.90+0.06° 26.69+0.01°
Total 33.95 34.49 37.16 40.75 48.01

Fohlk \

AR s P stk Al Zok4Fplo
AMP 16.64£0.31°  11.77+0.46° 50 &4 (+)
GMP 12.1240.23*  10.64+0.28" 125 & (+)
IMP 26.79+0.04°  27.36+0.15° 25 & (+)

Total 55.55 49.77

E: FATAR FEHATEFMEE (p<0.05).
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Pl PR R 28 23 i R 5
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ATP HIFFfRIEZW R : ATP—ADP—AMP—IMP—
HxR—Hx, WIBEHEZINER IMP. B & KB
hn, ADP KEF#E, 1 AMP & EZFHhN, AMP X
KEBEARA IMP, IMP [RS8 & AL SR BEAR, AR R
BRI EY), Rk AMP & E5elin)E K, IMP
TRl EH S EIbES .

Al 3 5, IMP RBIE>1, Uil IMP 29\

BB T EEERAZ IR, OO BRI AMP,
TIREATFRAER, B R AR 2 R 55— vk
YIRS E . —EREN AMP 58 RIK
AP R F A A SR B AT SRR, RS TMP 22
WA B RIE R, SRR R o DAL R A IORT
PG RRER R A AR

23 FREEFREIAGRASE N L EE

5 Y GBEE HE AR ) R R SRR
BE R B A EER A BUC RFoR. HR S
WA, ARZSH KB BUC BITERIAE 1.05x107~
4.44x107” g MSG/g, Bt & HIE N, EUC {Hth
Eihnias. WRAh EUC SERIK, XAt
RS AN AL E IR & I, T 4 IR LAk
R ERZEIR (5 Glu ) S 238515 3 1%,
{2 BUC il 3 G HimT58 4 ¥k, B Glu X I
anBER B RGRIER, FEH Glu R BIE 2 =
(1), St 2 LR 7T 45 A —E. MSG Mk BRIE
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5 NEIEHIXEHVCHRMIEIREE (X107 g MSG/g)

Table 5 EUC of braised chicken legs (x107 g MSG/g)

EUC Ak AR
Control 1 2 3 4 5 6
Asp 11.04 21.83 22.60 25.59 2841 33.28 41.83
Glu 26.08 34.63 42.87 40.72 32.16 48.86 62.14
AMP 10.81 10.45 9.17 10.38 13.14 16.64 11.77
GMP 4.41 4.53 5.92 5.67 8.18 12.12 10.64
IMP 19.13 19.51 23.07 24.7 26.69 26.79 2836
EUC 1.05 1.44 2.13 2.10 2.04 3.66 4.44
TAV 35.03 48.11 70.92 70.08 67.90 122.10 148.00

24 ®BFEANER

0.8
0.7}

0.6 l
0.5 - Control z

04} l
SR Yy
0.1F

0.0
0.1
-0.2

2.main axis (Variance: 1.61%)

4.15 SfO 51.5 6.IO 6i5 71.0 7.I5

1.main axis (Variance: 98.30%)

1 REESIREH IBHRE F & PCA A4 R
Fig.1 PCA plot of electronic nose data for braised chicken legs

after different cooking times
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Table 6 Volatile compounds in braised chicken legs and marinating liquids

DR b AL A B T e @R (<10°)

5 ety 2 AR

Control 1 2 3 4 5 6
BRRALSH)

1 TE 13.60+0.37 8.26+0.17 7.66+0.14 7.18£0.29 6.35£0.14 - -
2 Fm 4.16£0.23 2.62+0.07 4.10£0.11 5.08+0.02 6.42+0.39 5.78+0.13 6.58+0.07
3 XS 18.99+0.71  16.38+0.49  19.38+0.42 2263092  27.62+1.52  24.63+0.98  21.89+1.87
4 R X -2-F Wl 6.31£1.40 6.07£1.74 7.17+0.78 7.92+0.66 9.35+0.21 8.86+1.08 9.78+0.69
5 R 11.66+0.39 11.2+0.84 14.55+1.19 18.76£0.98  20.55+1.82  23.04+2.67  25.02+2.02

6 ESTS - 1.34£0.05 - - - - _

7 2-WALEFR 080023 2.38+0.29 1.73£0.40 1.55+0.45 1.41£0.22 1.74£0.09 -
8 X AR - 9.43+1.12 3.69+1.09 2.52+0.16 2.04+0.08 1.460.02 0.26£0.01
9 A A - 12.98+1.25  8.52+0.07 9.30+0.13 10.95+1.43 10.8+2.98 8.15+0.83
10 " & REE - 11.58+1.12  12.96+0.97 20.06:0.21  24.21+1.41 19.10£2.01 5.50+£1.92

55 55.52 82.24 89.76 95.00 108.90 95.41 77.18
BE KA

11 5 5BE - - - - - - -

12 5-WH 2T - - - - - - -
13 [EE - 0.98+0.01 1.070.14 1.12+0.61 1.30+0.01 1.35+0.06 1.014+0.09
14 1-3F H-3-B% 1.56+0.04 2.58+0.12 2.8120.37 2.36+0.28 2.73+£0.35 2.52+0.67 2.60+0.93

15 B - - - - - - -

16 2,3-T —B - - - - - - -

17 -8 - 3.82+0.69 3.66+0.43 2.10+0.10 3.07£0.67 - -
18 PAREE - 18.6842.37  18.83+1.96  21.46+3.10  23.45+3.18  25.63+2.85  20.08+3.29

19 1-18 - - - - - - -
20 Ak B - 11.78+2.42  6.85+1.02 9.21+0.94 9.81+1.11 12.76+3.43 7.57+1.47

21 23-—WHIRCE - - - - - - -

22 2-+—MiBg - - - - 1.83+0.04 - -

23 R LB - - - - 0.86=0.09 - -
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LR
24 SN ARER - - - - - - -
S 2 1.56 37.84 33.22 36.25 43.05 42.26 31.26
Bt RS
25 Fe At A - 48.85+2.99  50.01+2.05  52.39+541  54.85£3.19 5743581  55.57+6.58
26 B - 1.55+0.06 2.13+0.54 2.06£1.15 1.06+0.11 - -
27 A 2544094 22244291  17.53+243  1926+0.15  12.18+1.89  1529+2.72  12.8243.65
S A 2.54 72.64 69.67 73.71 68.09 72.72 68.39
ko RS
28 2- Ktk rk v - - - 2.14£0.25 2.08+0.73 - -
bS 3 0 0 0 2.14 2.08 0 0
R R AL
29 3-HHED2-THR - - - - - 2.18+0.67 3.98+1.17
30 23-¥ =1 - - 2.16£0.56 2.74+0.84 2 - -
31 HEF - - - - - - -
32 2-+—H - - - - - - _
33 SRR - 0.81+0.09 0.80+0.01 0.85+0.11 0.83+0.05 0.80+0.05 -
34 Aot AR - 1.03+1.04 1.35+0.06 0.96+0.01 1.25+0.95 1.64+0.54 2.3240.13
35 4-FHK-2-TH 0.97+0.01 1.7840.11 1.98+0.06 2.10+0.32 2.25+0.06 2.58+1.04 3.35+1.07
S A 0.97 3.62 6.29 6.65 433 7.20 9.65
§RALEH
36 3-BFATEMCHE - - - - - - -
37 KR TEs - - - - - - -
38 LB LS - T - - - - -
39 a2k - 0.33+0.01 0.65+0.03 0.78+0.05 0.8+0.06 1.48+0.15 1.51+0.11
40 B AR - - >/ - - - -
EE 0 0.33 0.65 0.78 0.80 1.48 1.51
B £ A A4
41 T F A8 - 50.79+4.73 61594298  66.73+527 7231678  80.92+6.35  70.05+7.10
42 A THARAARER - 5 - - - - -
&= 0 50.79 61.59 66.73 72.31 80.92 70.05
e
43 T - - - - - - -
b8 0 0 0 0 0 0 0
SRS
44 3-F A A R - - - - - - -
B 0 0 0 0 0 0 0
B EAAY
45 + =% 2.58+1.07 - 7.73+1.70 3.62+0.51 3.49+1.74 2.14+1.63 6.08+1.91
46 + 9z 2.06:0.66 2.29+0.27 2.61+0.58 2.8240.93 2.96+0.53 2.87+0.15 3.36+1.05
47 1,2,4,5-v9 9 3 2.04+0.56 2.24+0.97 2.96+1.15 2.94+0.68 3.06+0.97 3.24+1.45 2.83+1.07
48 + A8 2.80+0.51 3.94+1.07 7.61+1.81 8.08+2.02 8.62+0.98 6.09+1.67 5.32+1.03
49 +o8 3.91£1.12 2.80+1.01 2.89+0.9 2.63+0.67 2.50£0.93 3.29+0.58 3.37+1.25
50 +68z 1.82+0.43 - 1.18+0.37 1.23+0.21 1.79+0.13 1.59+0.04 1.210.07
TR
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LR
51 P - - - - 0.32+0.27 0.39+0.62 0.92+0.73
52 1-F A - - - - - - -
53 13- WK - - - - - - -
54 23- W R K - - - - - - -
55 2,6-—FHE R - - - - - _ _
3T 1521 11.27 24.98 21.32 22.74 19.61 23.09
AT 75.8 258.73 286.16 302.58 322.30 320.40 281.13
R P AEL NS B FRERR (X107)
Fr -t 4 R
0 1 2 3 4 5 6
B EAC S
1 i 9.98+2.19 - - - - A =
2 FHE 23334395  5325+3.83  45.01+6.67 32774326  22.48+3.21 3.48+1.05 2.37+0.81
3 e - - - - - - -
4 B X 2-EHEE - 5.97+0.94 3.17+1.78 2.72+0.96 4.95+1.11 4.86+1.28 5.18+1.09
5 B 4.07+1.81 9.43+2.18 8.03+1.83 6.43+2.42 4.93+2.24 4.03+1.09 3.57+1.38
6 ESTS - - - - - - -
7 2-FWEAKRTEE - - - - ~ - -
8 KA - 11.70£0.92  2.07+0.57 0.87+0.07 0.59+0.02 - -
9 A - 38.0942.93  14.17+1.24 8.41+0.83 5.37+0.16 1.79+0.20 1.90+0.12
10 RS - 35.0143.83  21.08+40.17  18.32+0.21 16.21+1.41 8.10+0.01 3.78+0.02
S A 37.38 153.45 93.53 69.52 54.53 22.26 16.80
Be kAo
11 5K EE - - 752143.57 62314425  4585+1.99  17.72+3.60  26.60+7.36
12 5-F K -2- B - - 1.35+0.21 2.77+0.62 5.53+1.08 8.59+1.41 4.54+4.59
13 HAE - - - - - - -
14 -3 H-3-B2 1.69+0.19 1.83+0.31 2.29+0.35 3.05+0.27 3.11%0.21 3.38+0.49 4.05+0.37
15 BB - 4.68+1.37 5.48+1.18 3.93+1.39 0.8620.07 - -
16 23-T =B - - - 15524281 21.96+3.79  39.09+549  35.93+5.86
17 -8 6.25+1.42 12224402  10.36+3.71 2.68+0.18 2.07+0.15 2.22+0.24 1.47+0.03
18 2 REE - 27414588 2446371 21524141 18484259  2025+29  18.26+2.12
19 -8 1420£2.73  19.86£3.06  16.97+3.65 5.69+0.93 6.99+0.17 5.89+1.03 7.05+1.04
20 Arih R - 4.44+0.26 2.57+0.42 3.13+0.21 6.21+0.61 10.45£1.45  11.81+0.33
21 23-—WHIRGEE  321£092  18.67+1.98  10.39+1.41 8.91+1.48 - - -
22 2-+—JiBE - - - - - - -
23 KRB - 5.56+0.21 4.93+0.07 3.89+0.16 3.91+0.14 4.93+1.05 2.7140.18
24 SR AREE - 4.96+0.16 1.70+0.29 1.41+0.28 1.35+0.11 1.65+0.10 1.68+0.07
B 2535 99.63 155.71 134.81 116.32 114.17 114.10
Bk R A4
25 AR f - 5148296  17.95:023  13.63%2.03  18.59+2.46  22.58£1.39  13.33+3.81
26 HE - 4.74+0.16 2.36+0.13 2.03+0.07 - - -
27 SRS 936+1.56  69.69+9.46  39.59+5.09  36.45+4.89 16221548 2234238  23.87+0.38
S A 9.36 125.91 59.85 52.11 34.81 44.88 37.13
PGB
HTR
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28 2-Kkekvh 8.08+2.94 1443049  1.17£0.29 2.02+0.83 521404 7.4440.59 -

bF 8.08 1.44 1.17 2.02 521 7.44 0

B E e

29 3BAE2TH - 8.89+1.97  12.1842.05  1849+1.49 19234344 34934425  38.21+3.04
30 2,3-% —F - - - - - _ _
31 e - 3.69+037  3.92+021 3.16+0.23 3.58+0.93 425+0.18 -
£y 24— - - - 3.35+0.52 9.7542.43 228+0.19 2334031
33 MR - 1.7340.15  1.30+0.20 1.24+0.16 1.1340.18 1.1740.15  1.10+0.13

34 Aot A AR - - - - - - -
35 4KK2-THR - - - - - - -

pS 0 14.31 174 26.24 33.69 4263 41.64
Be XM
36 3-BRATERCE - - - - - - 2.51+0.29
37 KAp B F B - - 1.89+0.71 2.60+0.46 1.45+0.42 1.42+0.21 2.51+0.29
38 & S - - - - 2.00+0.2 - -
39 A - - 4.35+1.02 3.64+0.48 1.86+0.13 1.55+0.2 1.48+0.22 1.29+0.12
40 L EA S - - - - 4.28+1.06 2.38+0.98 0.800.01
5% 435 5.53 4.46 9.28 5.28 6.43
B A a4
41 T F 58 - 351.66£19.69 144.48£6.98  125.99+23.87 122.27+20.68 115.78+13.62 135.92+6.19
42 3T REY - - 2.00+0.14 1.33+0.31 0.72+0.03 0.58+0.08 0.42+0.03
3 0 351.66 146.48 127.32 122.99 116.36 136.34
BREA S
43 T 0.38+0.60 0.53+0.01 0.98+0.18 1.35+0.09 0..62+0.08 0.56+0.11 1.02+0.14
3T 0.38 0.53 0.98 1.35 0.62 0.56 1.02
I
44 3-FE ik B - - 1.72+0.03 1.94+0.09 2.68+0.09 1.68+0.21 1.80+0.26
iS5 0 0 1.72 1.94 2.68 1.68 1.80
BEASY
45 + =% 13.97£1.66  2338+2.6  11.25+1.11 2444+171  2527£0.66 3124186  33.08+3.54
46 + g 11524136 155342.09  16.23+2.83 18.43+£1.92  16.86x1.45  14.94£3.77  22.54+1.88
47 124,5-mF 3K 3.8+0.02 3.65+0.91 1.77+0.02 0.98+0.03 - - -
48 + 5 4.47+0.04 3.96+0.2 3.18+0.41 4.83+0.29 6.46+0.66 5.88+0.29 5.81+1.92
49 + o0 7.02+0.91 4.96+1.26 8.83+1.69 6.79+0.43 6.96+0.15 7.95+0.57 8.98+0.33
50 +-iz - - - - - - -
51 b3 11.08+5.43  6.18+1.03 8.63+1.57 10.76£2.51 1247153  16.07+2.82  15.08+2.12
52 PR - 0.76+0.02 15.142.12  28.01+10.88  47.17419.45 58314839  59.76+10.32
53 13- FRE - 2.1740.15 1.75+0.12 4.1120.61 0.91+0.11 1.22+0.29 1.69+0.92
54 23-ZF AR - - - - 0.27+0.12 0.67+0.47 1.07+0.81
55 2,6-— WA 1.99+0.03 1.76+0.13 1.52+0.62 0.97+0.33 0.83+0.18 0.43+0.61 -
%5 53.85 62.35 68.26 99.32 117.20 136.70 148.01
AT 126.32 820.27 552.90 518.29 494.14 489.73 490.69
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Fig.2 Sensory evaluation of braised chicken legs after different
cooking times
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