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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.

Key words: cooked chicken; volatile flavor compounds; solid phase microextraction coupled with gas chromatography-mass
spectrometry; principal component analysis; cluster analysis; 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

1R B 2-2/(ng/g)

[8)/min e AR 1 2 3 4 5 6 7 8 9 10
fir 3

5.74 i 95  5500.21 7079.14 4621.92 292241 347864 17413 17.04 1519.60 251.55 18.01
8.84 BB 94 55265 420.42 416.87 32881 44632 393.72 41030 2654 838.79 553.89
10.74 ]S 98 12308 18209 69.30 6329 5753 179.65 163.95 206.63 207.03 200.24
12.18 Fi 97 121619 56435 663.13 599.23 87521 5829 064 23374 12550 6.83
1289  2-F 4 85 8.93 N.D N.D 5.89 1109 ND ND ND ND ND
13.94  (E)-2-¥F ks 91 9176 19497 12572 101.23 10053 2293 969 3419 6116 7.71
15.45 EN7S 97  3701.16 1947.79 2063.60 2290.45 2558.61 456.55 98.75 839.49 405.61 2.04
1712 (E)-2-E 4k 95 4671 9917 6266 5936  56.34 2474 278 19744 4250 2.83

1721 4-THRFE 90 9.50 1554  10.26 20.48 2174 1243 254 32.84 1853  2.58
1772 24-—WHAX¥E 90 N.D N.D N.D 19.10 1414 1820 2441 3378 N.D 9.50
1816 R A-+—#k-4-4E 90 N.D 122.64 129.70  96.30 N.D N.D N.D N.D 4958 N.D

18.52 B8 S 97 229573 114.01 17260 192.30 20991 44.27 N.D 64.60 53.73 9.34
20.80 2,4- ik 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 11.45 255.56 N.D N.D N.D 15.84 N.D N.D N.D N.D
BR Ml

2131 (EE)-24-%—tplt 94 3580 5489 55.70 45.97 28.02 N.D N.D N.D 2487 N.D
22.21 2+ —BR B 92 82.24 N.D 12970 11086 12001 N.D N.D N.D N.D N.D

23.02 = RAEE 95 127.18 N.D 15550 183.96 156.03 11167 N.D N.D 98.31 N.D
25.99 +wEs 97 19.76 N.D 107.54  206.09 14532 82.39 N.D N.D 96.15 N.D
27.24 +AB 96 16.72 N.D 13335 276.25 22769 167.61 N.D N.D 28579 N.D
28.39 +oEE 95 3.56 N.D 47.77 94.46 20.71 12.97 N.D N.D 92.86 N.D
AR &
8.43 2- )% I 91 56.39 46.92 41.86 56.07 4745 4954 4723  77.74 124.09 40.59
10.52 6- F A-2- B AR 89 N.D N.D N.D N.D 61.89 N.D N.D N.D N.D N.D
14.98 2-LFF) 95 N.D N.D N.D N.D N.D 29.65 46.70 3293 12038 121.75
18.08 2-FB 91 16.66 25.32 11.56 20.86 3439 2892 54.05 5.84 18.53 6.55
21.62 LE4=T5 86 N.D N.D N.D N.D N.D N.D N.D N.D 86.32 58.0
FIK)-TE
23.63 60-=7 £-58- 91 27.05 41.40 61.06 43.84 2652 3219 3150 24818 4289 11.08
+— S b-2-BF)
24.36 2-+ = IR 90 N.D N.D N.D N.D N.D N.D N.D N.D 46.97 40.48
4.87 REE 93 N.D N.D 13.57 N.D N.D 101.90 N.D N.D 13482 N.D
7.80 R 98 N.D N.D 150.37 N.D N.D 123348 1767.26 1565.42 4018.99 656.84
11.10 JREE 95 88.42 73.0 53.61 33.93 5491  79.67 11126 5298 15555 24.10
11.43 1-F H-3-B% 95 1132.33 2355.79 149540 134793 91042 764.68 673.17 1283.76 2617.91 427.30
13.03 (B 2) -3'§-% 86 N.D 77.53 N.D N.D N.D N.D N.D N.D 57.20 N.D
—-1-B2
TR
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BEER
1326 24-—FHIRCE 86 3764 9636 8682 4418 ND 833 4842 ND 14937 19.74
1423 RX-2-FWdg 95 9268 39226 19414 12454 7471 6082 1595 7656 260.76 6.01
14.36 F8 97 21551 239.61 180.27 19361  229.78 204.34 21351 15894 240.08 61.20
15.06 1-EH-4-85 84 5771 15928 8840 1460 9571 ND ND ND ND ND
17.53 £ 98 ND ND ND N.D ND ND 25697 ND 19959 N.D
1757  2-Wjk-1-¥8 89 ND ND 6302 ND ND ND ND ND ND ND
20.05 ARk 87 ND ND ND N.D ND ND ND ND 11207 ND
2076 MR EFE 86 ND ND ND 5624 4349 5812 ND ND ND 902
1282 255-ZFAERLE 93 ND 3944 1211 ND ND ND ND ND ND ND
303 TEFCE 0 44 ND 465 2958 3037 ND ND ND ND  ND
13- =W
13.87 3-THA-3-FHAEK 92 2778 7045 2304 1458 ND 3159 2543 3906 ND ND
1729 34-—FHE+—k% 90 2955 5428 2259 2112 ND ND 33 ND ND ND
18.37 +-% 95 8596 N.D 8632 9312 7865 12287 N.D 10238 9253 4754
1874 25-—FHE+—k% 93 7535 13531 7509 5626 5229 5642 7517 14645 3568 39.45
1899  4-FhE+ =4 95 3657 7632 4213 1889 1608 3577 5299 8073 1242 2359
1983 46-—FHh+ =4 9 6603 15615 7805 5959  49.38 7716 10317 ND 5237 5511
2057 5-FA-5-AEER 93 N.D 10914 3351 2821 3141 3560 5680 ND ND 2568
21.39 5-THIH 91 N.D 20094 N.D N.D ND ND ND ND ND ND
2273 1+t 89 ND ND 2008 3407 308 ND ND ND 3925 ND
22.88 +e9sz, 97 9429 49530 2090 17670 13116 14218 159.08 280622 7553 99.58
2322 4Tkt 86 ND ND ND 3061 2196 3363 5111 165945 002  20.92
23.33 2611152995 91 N.D 214942 ND N.D ND ND ND ND ND ND
S
2371 4-mEEt+—& 91 N.D 901398 N.D N.D ND ND ND ND ND ND
23.86 261014599 5 91 N.D 1140401 4831  N.D ND 5283 N.D 657803 3599 2551
AL
2402 3Ttk 94 N.D 550782 N.D N.D ND ND ND 443423 ND ND
24.37 2610155995 91 7.02 N.D N.D N.D ND ND ND ND ND ND
+k
2439 +ak% 88 ND 4747 2780 ND ND ND 2914 ND ND ND
25.06 26111509 F 5 86 8.34 N.D N.D N.D ND ND ND ND ND ND
ok
25.80 +58 93 17322 377.38 18542 14536 11981 18159 29498 2876 N.D 133.96
27.07 +hk 91 2509 8956.60 35512 7843  100.87 161.86 68.18 736171 6894 N.D
2757 % 93 834 ND 10612 5968 4465 57.62 6223 ND 9222 1102
28.20 —+—% 90 2057 147380 16175 63.06 557 1699 1039 84316 49.12 3162
FEBE
17.85 b3 89 ND ND ND N.D 2111 3509 7261 2711 ND 1138
2335 14-—CEER 85 822 ND 2136 3393 2414 3738 3646 ND 3240 2670
B AnEg K
TR
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LR
11.34 TR 92 ND 14189 5924  ND ND ND 4938 ND ND ND
16.99 L 95 2091 8188 3286 4554 3952 5828 5637 ND 7586 4861
17.35 FiL 94 N.D N.D N.D N.D 1064 ND ND ND 1577 ND
17.55 ITAATR 92 8295 ND ND 10289 6911 10606 ND ND ND 5981
18.64 BRRE, TR 90 2721 3972 3069 16506 ND 2342 3522 ND 640 1854

ERRER

AR

9.27  WHEIAFKE-B 85 N.D N.D N.D N.D N.D N.D 30356 ND 66789 ND
1 FEA, 2 dbwohal, 3 ARG, 4 B3, 5 =&, 6 £, 7 &7, 8 ke, 9 FiEAY, 10 AH A, ND
AaAAmE, FR.

R2 NEIRMERAEERELMENIKEAFEDHME S EXTEE

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

Aot Bk BR & RS Bk BAEEE BRE &t

_— GiES 17 3 6 N.D 3 14 43
4-F/(ng/g) 1178547 1001 162429 N.D 131.07 70155 143507

o e 12 3 7 N.D 3 17 42
4F/(ng/g) 1105057 11364 339383 N.D 26349 4472551 59547.04

e GES 17 3 9 N.D 3 17 49
4-Z/(ng/g) 8990.08 11448 23256 N.D 12279 133299  12907.3

P GES 18 3 6 1 3 15 46
4F/(ng/g) 761644 12077 1890.19 5624 31349  909.26  10940.32

g e 17 4 5 1 3 13 43
4-F/(ng/g) 8527.84 17025 136553 4349  119.27 71303  10984.66

. GES 15 4 7 1 3 13 43
i 4F/(ng/g) 177539 1403 245322 5812  187.76  1006.11  5693.37

P GES 9 4 7 N.D 3 13 36
4F/ng/y) 7301 13278 308654 N.D 140.97 102397  5526.99

e GES 10 4 5 N.D N.D 1 30
4-%/(ng/g) 3188.85 364.69 313766 N.D N.D 31668.62 38386.93

GES 15 6 9 1 3 1 45

FikRas sy

%/(ng/g) 265196 439.18 783427 11207  98.03 554.07  12389.87

o GES 10 6 6 1 3 1 37
AN 4-%/(ng/lg) 81297 27845 119519 9.02 126.96 51398  2974.65
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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

components
ERS O FAEE TERERY%  BRTERE%
1 6.42 33.82 33.82
2 4.72 24.82 58.64
3 3.49 18.37 77.01
4 1.01 10.04 87.05
&2 ERHEEE

Fig.2 Principal component load diagram
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Fig.3 Cluster analysis of different varieties of cooked chicken
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