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Abstract: The effects of different amounts of added star anise (0, 0.05%,0.10%;.0.20% and 0.30%) on the volatile compounds of
marinated chicken drumsticks were analyzed by an electronic nose and gas chromatography-mass spectrometry. The results showed that the
electronic nose could distinguish between marinated chicken drumsticks with different amounts of star anise added. The main effect was that the
relative contents of volatile compounds in the chicken drumsticks changed, while there were no changes in the types of volatile compounds. The
volatile compounds in the five groups of marinated chicken drumstick-samples mainly included aldehydes, alcohols, ketones, and esters. With
increasing amount of added star anise;«the relative content of aldehydes and alcohols decreased after the initial increase, while the relative
content of ketones continuously increased. Compared with the control group, the presence of the newly presented volatile compounds, including
terpenes and their oxygenated derivatives, of the marinated chicken drumsticks was mainly attributed to the addition of star anise, and the
relative content and number of these compounds-increased with the increasing amount of star anise. The highest number of new volatile
compounds was found when the amount of added star anise reached 0.30%.
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Fig.1 PCA and LDA plots of e-nose data for different levels of

added star anise
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Table 1 Volatile compounds of marinated chicken drumsticks with different amounts of added star anise
Aax2-2 1%
RT eadh RIF %z’
= 0 0.05 0.10 0.20 0.30
9.91 TE2 1152 RI, MS 0.12 0.17 0.05 0.10 0.06
10:23 1- /8 M -3-B% 1165 RI, MS 0.12 0.10 0.05 0.07 0.04
12.07 7% EE 1253 RI, MS 1.28 1.38 1.39 153 0.92
13.81 TBE 1353 RI, MS 0.27 0.32 0.32 0.25 0.23
15.20 1-F4%-3 B2 1447 RI, MS 0.64 0.82 0.80 0.80 0.71
15.31 )32 1453 RI, MS 0.48 043 0.36 0.27 0.22
15.78 2-TH-1-TE2 1487 RI, MS 0.12 0.15 0.11 0.06 0.15
16.67 FE3 1555 RI, MS 0.36 0.46 041 0.27 0.22
17.39 (E) -2-F iz 1611 RI, MS 0.03 0.10 0.09 0.09 0.07
21.35 F B 1962 RI, MS - - - - 0.04
PR 3.86 4,03 3.71 3.52 2.76
253 LS 726 MS 0.07 0.03 0.02 0.11 0.06
2.69 2-F A A Bt 810 RI, MS 0.20 0.20 0.11 0.12 0.27
TR
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3.37 THE 868 RI, MS - 0.42 0.28 0.36 0.36
3.94 2-F A TEE 914 RI, MS 0.06 0.05 0.06 0.04 0.12
4.02 3-FATE 917 RI, MS 0.23 0.28 0.23 0.17 053
5.34 PR 973 RI, MS 7.34 7.20 7.73 9.30 6.23
8.13 S 1078  RI,MS 53.37 48.39 51.12 54.16 44.22
10.68 SR B 1182  RI,MS 3.92 3.96 467 3.40 255
11.35 (E) -2-THnft 1213 RI,MS 0.14 0.01 0.03 0.06 0.01
12.63 Fk 1286  RI,MS 3.10 3.50 4.26 2.94 2.28
14.35 EirS 1391  RI,MS 5.52 6.30 6.82 4.67 4.20
14.92 (E) -2-F Wt 1427 RI,MS 0.11 0.11 0.15 0.20 0.09
15.92 R 1496  RI,MS - 0.53 041 0.36 0.44
16.26 KB 1522 RI,MS 1.44 1.03 0.97 063 0.94
16.39 (E) -2-E s 1535  RI,MS 0.03 0.05 0.09 0.10 0.05
17.79 (E) -2-%bhs 1643  RI,MS - 026 0.26 0.42 0.38
18.10 2-T Ah-2-F Mt 1668 MS - 0.01 0.05 0.05 0.03
18,57 RS 1707 RI,MS - 0.02 0.04 0.01 0.02
22.08 WA 2038 MS - 0.18 0.19 0.27 0.59
23.04 + s 2132 RI,MS 0.14 0.24 0.12 0.10 0.32
YK 75.67 72.77 77.61 7747 63.69
2.72 7 811 MS 0.54 1.18 0.69 0.62 1.23
3.72 2-TH 832 RI, MS 0.90 1.18 0.88 0.76 1.49
754 2,3- X —F 1056  RI,MS 0.06 0.12 0.12 0.20 0.13
10.62 2-J 1) 1180 RI, MS - 0.16 0.15 0.15 0.11
11.76 6- T -2- & B 1236 MS 0.03 0.03 0.07 0.03 0.02
12.62 3-#24-2-THA 1285 _RI,MS 0.23 0.11 0.15 0.08 0.15
12.87 FeS N1 1298 MS - 0.33 0.50 0.32 041
13.28 2- T FeB-F 1322 RILMS 175 1.86 241 3.27 2.15
13.49 6- P ER-5- 5 Hi-25EF) 1335  RI,MS 0.08 0.01 0.04 0.06 0.08
DYEE S 3.59 4.98 5.01 5.49 5.77
2.10 BB, 700 RI, MS 0.33 0.32 0.39 0.27 0.39
2.26 1-JH 749 RI, MS 0.29 0.15 0.22 0.22 0.20
2.60 EFR 800 RI, MS 0.34 0.75 0.69 0.55 0.42

2.97 1-F 844 RI, MS 0.02 0.04 0.02 0.01 -
17.17 5% 1600  RI,MS 0.08 0.08 0.09 0.11 0.13
1838 +-8% 1700  RI,MS 0.08 0.07 0.05 0.07 0.07
TR L 1.14 141 1.46 1.23 121
447 x 932 RI, MS 0.03 0.20 0.09 0.13 0.24
6.88 L 1032 RI,MS 0.65 113 0.75 0.69 0.82
9.24 THE 1118  RI,MS 0.18 0.24 0.26 0.22 0.28
9.44 *F = R 1126 RI,MS 0.24 0.06 0.08 0.06 0.03
9.60 13- ZFHEXK 1134 RI, MS 0.23 0.13 0.10 0.07 0.08
1255 135-ZF AKX 1246  RI,MS 0.02 0.03 0.02 0.03 0.02
13.41 1,24-=ZFHR 1278 RI, MS 0.16 0.17 0.14 0.11 0.14
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HEER
13.89 ORI 1272 RI,MS - 0.11 0.10 0.05 0.09
14.01 3-TAEAF=F R 1366  RI,MS 0.13 0.13 0.14 0.06 0.14
14.89 1,2,4,5-79 9 K 1425 MS 0.05 0.08 0.11 0.04 0.07
15.06 1,2,3,4-79 ¥ K 1431  RI,MS 0.11 0.15 0.11 0.08 0.16
19.04 A 1750  RI,MS 0.90 0.45 0.41 0.48 0.56
Y EARE 2.47 2.88 231 2.02 2.63
355 LER LB 884 RI, MS 0.31 0.11 0.09 0.11 0.08
7.91 LEAT B 1068  RI,MS 0.04 0.22 0.12 043 0.15
9.73 AERT B 1141 MS 0.07 0.06 0.05 0.03 -
17.64 y-T A fig 1638 MS 0.02 0.02 0.02 0.03 0.02
23.79 AZARER T B 2213 RI,MS 0.62 0.68 043 0.45 0.68
24.06 AEAE T BR T B 2245 MS 0.06 0.08 0.05 0.06 013
25.94 bR B 2478  RI,MS 415 47 2.91 3.02 450
26.48 I 5 B F g 2510 MS 0.32 0.29 0.17 0.16 0.24
27.08 ARR_WER - FTH 2543 MS 0.02 0.02 0.04 0.04 0.05
RS 5.61 6.19 3.88 403 5.85
18.95 SRR 1738 MS 0.06 0.06 0.04 0.03 0.06
20.13 TE 1838  RI,MS 1.00 0.63 0.46 0.62 0.66
23.42 £ 2158  RI,MS 0.33 0.28 0.20 0.23 0.44
D ES 1.39 0.97 0.70 0.88 1.16
2.03 b7 655 MS 0:29 0.24 0.17 0.20 0.29
2.20 ZERAHE 740 RI;MS 0.31 0.36 0.22 0.16 0.40
10.80 PR 1185 RI;MS 0.10 - - - -
11.64 2-RArkeh 1228 / RI,MS 0.35 0.28 0.23 0.18 0.09
12.31 2-F Hoibok 1266 RI, MS - 0.02 0.06 - -
14.18 WA = 1382 MS 0.23 0.19 0.15 0.12 0.17
610 TIETIREYTE MS 0.06 0.06 0.04 0.04 0.05
-6 (5 £.) =
17.76 4-K 7 Br-2H- 1k -3-B 11638 MS 0.44 0.20 0.17 0.22 0.33
19.47 5- 1 R -2-mey T B 1788 MS 0.04 0.02 0.02 0.03 0.03
19.78 Rt [b] & 1813 MS 0.17 0.13 0.12 0.15 0.18
L BFE RARTR 0.10 0.02 0.06 - -
6.40 o- TRk 1020  RI,MS - 0.10 0.02 0.02 0.04
972 3Bl 1147 MS - - - - 0.05
10.88 a- 7K 1160  RI,MS - - 0.06 0.02 0.04
10.93 d-ApAi b 1191  RI,MS - 0.42 0.21 0.16 118
11.19 At ihBE 1207 RI, MS - 0.05 0.02 0.01 0.17
17.31 it i -4-B% 1609  RI,MS - - - 0.02 0.07
18.12 F & 1678 MS - - 0.02 0.02 0.14
18.44 a-5 Sh B 1702 RI,MS - - - - 0.04
19.15 R 1760 MS - 0.20 0.21 0.20 0.63
19.94 R A 1835 MS - 191 2.06 1.87 9.12
PEIFIES 2.68 2.60 2.32 11.48
T BARL M TR RS 95.74 97.49 98.53 98.09 96.21
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