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Abstract: The volatile compounds in different varieties of cooked chicken meat were identified using solid phase microextraction coupled
with gas chromatography-mass spectrometry (SPME-GC-MS) and were further quantified based on internal standard analysis. Based on the
difference in the type and concentration of volatile substances, the main flavor components were analyzed using principal component analysis
and different chicken varieties were analyzed by cluster analysis. E-nose was used to distinguish the different varieties of chicken. A total of 72
volatile components were identified in ten varieties of cooked chicken, including 20 aldehydes, 7 ketones, 11 alcohols, and 34 other compounds,
19 of which were observed in all samples. There were more volatile compounds in Chai and Silkie hens than those in other chicken varieties;
these varieties contained 49 and 46 volatile compounds, respectively. The aldehyde and ketone content in Beijing fatty chicken and Tsingyuan’s
chicken were greater than those in the other chicken varieties, and were 11785.47 ng/g and 11050.57 ng/g, respectively. (E)-2-octenal,
(E)-2-nonenal, heptanol, and 2-decanone were the main volatile components according to principal components analysis. The cluster analysis
showed that the ten chicken varieties could be divided into two classes, based on the type and content of volatile flavor substances. Chinese
indigenous chickens and broiler chicken could be distinguished by the E-nose.
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Table 1 Qualitative and quantitative analysis of volatile flavor compounds in ten varieties of cooked chicken by GC-M

@t & F/ng/g)
8] /min feamn s R 1 2 3 4 5 6 7 8 9 10
S

5.74 (13 95  5509.21 7079.14 462192 292241 3478.64 174.13 17.04 1519.60 251.55 18.01
8.84 S 94 552.65 42042 41687 32881 44632 39372 41030 2654 838.79 553.89
10.74 P Es 98 123.08 182.09 69.30 63.29 5753 17965 16395 206.63 207.03 200.24
12.18 FEE 97  1216.19 56435 663.13 59923 87521 5829 0.64 23374 12550 6.83
12.89 2-F R —E 85 8.93 N.D N.D 5.89 11.09 N.D N.D N.D N.D N.D
13.94 (B)-2-F H it 91 91.76 19497 12572 101.23 10053 2293  9.69 3419 6116 7.71
1545 F 97  3701.16 1947.79 2063.60 229045 2558.61 456.55 98.75 83949 40561 204

17.12 (E)-2-E Mt 95 46.71 99.17  62.66 59.36 5634 2474 278 19744 4250 233
17.21 4- TR T 90 9.50 15.54 10.26 20.48 2174 1243 254 3284 1853 258
1772 24-=—WAERTE 90 N.D N.D N.D 19.10 14.14 1820 2441  33.78 N.D 9.50
18.16 A X-+—8-4-1iEs 90 N.D 12264 12970 96.30 N.D N.D N.D N.D 4958 ND

18.52 BB 97 229573 11401 172.60 19230 20991 4427 ND 6460 5373 934
20.80 2 43 = i 91 N.D N.D 24.76 N.D N.D N.D N.D N.D N.D N.D
(EE)-24-+=
20.81 88 1145 25556 N.D N.D N.D 1584 ND N.D N.D N.D
BR Ml

2131 (E[E)-24-% Mt 94 3580  54.89 5570 4597 28.02 ND ND ND 2487 ND
22.21 2-+—B M 92 82.24 ND 12970 11086 12001 ND ND N.D N.D N.D

23.02 X3 95  127.18 ND 15550 18396 15603 11167 ND ND 9831 ND
25.99 + w9 97 1976 ND 10754 20609 14532 8239 ND ND 9615 ND
27.24 + A8 96 1672 ND 13335 27625 22769 16761 ND ND 28579 ND
28.39 + o5 95 3.56 N.D 47.77 94.46 20.71 1297 N.D N.D 9286 N.D
Bl 3
8.43 2- R 91 5639 4692 4186 5607 4745 4954 4723 7774 12409 40.59
1052 6-F 2K-2-/ R 89 N.D N.D N.D N.D 61.89 ND ND N.D ND ND
14.98 2-E 95 ND ND ND ND ND 2965 4670 3293 12038 12175
18.08 2-%A 91 1666 2532 1156 2086 3439 2892 5405 584 1853  6.55
21.62 1-G4-=F& 8% ND ND ND ND ND ND ND ND 8232 580
)T
ne OIOTTESS o 05 4140 6106 4384 2652 3219 3150 24818 4289  1L08
+ — A H-2- R
2436 2+ =3 90 ND ND ND ND ND ND ND ND 4697 4048
B
487 JREF 93 N.D N.D 13.57 N.D ND 10190 ND N.D 13482 ND
7.80 ETE 98 ND ND 15037 ND N.D 123348 176726 156542 401899 656.84
11.10 3 95 8842 730 5361 3393 5491 79.67 11126 5298 15555 24.10
11.43 1- H-3-5% 95 113233 235579 149540 134793 91042 764.68 673.17 1283.76 261791 427.30
13.03 ( E'_ f; 1_:,*:_{“ 8 ND 7753 ND ND ND ND ND ND 5720 ND
TR
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1326 24-—FAFTE 86 3764 9636 8682  44.18 ND 833 4842 ND 14937 19.74
1423 RX-2-FHdk 95 9268 39226 19414 12454 7471 6082 1595 7656 26076 6.0l
14.36 FEF 97 21551 239.61 18027 19361 22978 20434 21351 15894 240.08 61.20
15.06 1-E05-4-B% 84 5771 15928 8840 1460 9571 ND ND ND ND ND
17.53 ES 98 ND ND ND N.D ND ND 25697 ND 19959 ND
1757  2-WHk-1-¥af 89 ND ND 6302 ND ND ND ND ND ND ND
20.05 AR 87 ND ND ND N.D ND ND ND ND 11207 ND
2076 HEFEAEFE 86 ND ND ND 5624 4349 5812 ND ND ND 902
EReE
1282 255-ZFAERK 93 ND 3944 1211 ND ND ND ND ND ND ND
13.03 FPESCE 88 4344 ND 3465 2958 3037 ND ND ND ND ND
13- =¥
1387 3-ZH-3-FHAEK 92 2778 7045  23.04 1458 ND 3159 2543 3906 ND ND
1729 34-=FHh+—k 90 2955 5428 2259 2112 ND ND 3530 ND ND ND
18.37 +=8% 95 8596 ND 8632 9312 7865 12287 ND 10238 9253 47.54
1874 25-=Fik+— 93 7535 13531 7509 5626 5229 5642 7517 14645 3568 3945
1899  4-FA+ M 95 3657 7632 4213 1889 1608 3577 5299 8073 1242 23.59
1983 46 —FHi+=# 96 6603 15615 7805 5959 4938 7716 103.17 ND 5237 5511
2057 5-Fh-5-AAELR 93 ND 10914 3351 2821 3141 3560 5680 ND ND 2568
21.39 5-THhREL 91 ND 20094 ND N.D ND ND ND ND ND ND
22.73 1-+ 9t 89 ND ND 2008 3407 308 ND ND ND 3925 ND
22.88 +egsz 97 9429 49530 2090 17670  131.16 142.18 159.08 280622 7553  99.58
2322 4-PRA+wik 86 ND ND ND 3061 2196 3363 SLI1 165945 002 2092
23.33 26111597 % 91 ND 214942 ND N.D ND ND ND ND ND ND
+AR
2371 4FTE+—R 91 ND 901398 ND N.D ND ND ND ND ND ND
23.86 261014 9F % 91 ND 1140401 4831  ND ND 5283 ND 657803 3599 2551
+A%
2402 3-PR+wik 94 ND 5507.82 ND N.D ND ND ND 443423 ND ND
24.37 261015-9F % 91 702  ND ND N.D ND ND ND ND ND ND
+-Ei
24.39 + Ak 88 ND 4747 2780 ND ND ND 2914 ND ND ND
25.06 26111597 4 86 8.34 N.D N.D N.D ND ND ND ND ND ND
+5
25.80 +a8k 93 17322 37738 18542 14536  119.81 18159 29498 2876 ND 13396
27.07 +L% 91 2509 895660 35512 7843 10087 161.86 68.18 736171 6894 ND
2757 =+ 93 834  ND 10612 5968 4465 5762 6223 ND 9222 1102
28.20 =+—% 90 2057 147380 16175  63.06 557 1699 1039 84316 49.12 31.62
FABRE
17.85 b3 89 ND ND ND N.D 2111 3509 7261 2711  ND 1138
2335 14-ZCEER 85 822 ND 2136 3393 2414 3738 3646 ND 3240 2670
B Aol &
TR
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11.34 i 92 N.D 141.89  59.24 N.D N.D ND 4938 ND N.D N.D
16.99 FPEL 95 20.91 81.88 32.86 45.54 39.52 58.28  56.37 N.D 7586  48.61
17.35 FEE 94 N.D N.D N.D N.D 10.64 N.D N.D N.D 15.77 N.D
17.55 TR T 92 82.95 N.D N.D 102.89 69.11 10606 ND N.D ND 5981

Taidgi, Tk
18.64 . 90 27.21 39.72 30.69 165.06 N.D 2342 3522 N.D 6.40 18.54
s+ Ak

A RAus4h

9.27 VAL 85 N.D N.D N.D N.D N.D N.D 303.56 N.D 667.89 ND

iEr 1 AR, 2 dbimihaf, 3 SR, 4 Gan, 5 =8, 6 MG, 7 E-F, 8 e, 9 FiAka, 10 @F A, ND
ATARE, FR.
2 FRISMSAEEELMNKESMABEMB S BT

Table 2 Comparison of contents and varieties of volatile flavor compounds identified in different varieties of chicken

ts-4h B SES AL BE  BABEEE  RBEE Bt
L %k 17 3 6 N.D 3 14 43
i,
4F/ng/e) 1178547  100.1 162429 N.D 131.07 70155 143507
. T 5 12 3 7 N.D 3 17 42
4L i )
4F/ng/e) 1105057 113.64 339383 N.D 26349 4472551 59547.04
g 17 3 9 N.D 3 17 49
b ) o
4-F/ng/e)  8990.08 11448 23256 N.D 122.79 133299  12907.3
st LES 18 3 6 1 3 15 46
Ry e
4Fnglg) 761644 12077 189019 5624 31349 909.26  10940.32
i GES 17 4 5 1 3 13 43
=l
4F/ng/g)  8527.84 17025 136553 43.49 119.27 713.03  10984.66
Fh 15 4 7 1 3 13 43
Hhltigaty -
AF/ngle) 177539 1403 245322 58.12 187.76 1006.11  5693.37
$F G 9 4 7 N.D 3 13 36
B 4F/(ng/g) 730.1 132,78 3086.54 N.D 140.97 1023.97  5526.99
g 10 4 5 N.D N.D 1 30
e,
4F/ng/e) 318885 36469 3137.66 N.D N.D 31668.62  38386.93
F 15 6 9 1 3 1 45
iR,
4F/nglg) 265196 439.18 783427 11207  98.03 554.07  12389.87
ik 10 6 6 1 3 11 37
) 3] i 2 .
4-¥/nglg) 81297 27845 119519 9.2 126.96 513.98  2974.65
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PRI 2,6,10,14-PY B FEA-Fidse, Sttt I se g A
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Fig.1 Principal component analysis (PCA) of different chicken

varieties based on volatile flavor compounds
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Table 3 Eigen values and contribution rates of four principal
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Fig.2 Principal component load diagram
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Fig.3 Cluster analysis of different varieties of cooked chicken
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