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qualitative method of volatile components in banana pulp, and optimize solid phase microextraction (SPME)

conditions by using back propagation (BP) neural network combined with genetic algorithm (GA). Methods The
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extraction parameters of SPME were optimized by orthogonal test: Ultrasonic time, sample weight and extraction
temperature, on the basis of the orthogonal test, the BP neural network combined with GA was used to find the
optimal extraction parameters of SPME, and GC-MS was used to qualitatively and quantitatively analyze the volatile
components in banana pulp. Results The extraction parameters optimized by GA-BP neural network were as
follows: Ultrasonic time 25.0 min, sample weight 2.9 g, and extraction temperature 49.0 °C. Under the optimal
extraction conditions, the volatile compounds in banana pulp were determined and 63 volatile components in banana
pulp were identified, esters were the main components (accounting for 75.75% of the relative total content), and the
component with the largest relative content was isoamyl acetate (1281.26 pg/kg). Conclusion In this study, the
SPME conditions are optimized by GA-BP neural network, and then the original mass spectrogram is processed by
deconvolution software, which improved the reliability of identification of banana volatile components and the
number of identified components, and provided reference for determining volatile components of fruits and
vegetables and other agricultural products and evaluating their quality.

KEY WORDS: banana; volatile components; solid phase microextraction; gas chromatography-mass spectrometry;

back propagation neural network; genetic algorithm; automated mass spectral deconvolution and identification
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Table 1 Factors and levels of orthogonal experiment
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Table 2 Designs and results of orthogonal experiment
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A 7S B ] B RS E  CAERURE (x107)
/min /g /°C
1 1 1 1 2.186
2 1 2 2 2.792
3 1 3 3 2.701
4 2 1 2 2.826
5 2 2 3 2.981
6 2 3 1 2.843
7 3 1 3 2.584
8 3 2 1 2.636
9 3 3 2 2.989
K, 2.560 2.532 2.555
K, 2.883 2.803 2.869
Ks 2.736 2.844 2.755
W2 0.323 0.312 0.314
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Table 3 Qualitative and quantitative results of volatile components in banana
R R Vi BE
F5  AREEEE/min &Y CAS 5 WREE X SR/ (pg/ke)
Rl Rl 1E S

1 1.53 2% 75-07-0 5443 404 964 972 MS 1.43

2 1.62 L 60-34-4 552.8 - 898 911 MS 48.47

3 1.77 i Y 75-18-3 568.6 520 961 963 MS 0.77

4 1.80 LR 79-20-9 571.0 526 985 985 MS 1.17

5 2.21 YN T 141-78-6 612.9 612 992 992 MS. RI 362.87

6 2.34 5T 78-83-1 626.2 625 990 990 MS. RI 8.82

7 2.65 S 71-43-2 657.2 654 925 925 MS. RI 0.17

8 2.69 BT 71-36-3 661.2 659 996 997 MS. RI 6.73

9 2.90 2- )3 107-87-9 682.4 685 990 991 MS. RI 73.99
10 3.14 2- ) 6032-29-7 703.3 703 986 986 MS. RI 21.47
11 3.34 LN R 109-60-4 712.2 708 992 992 MS. RI 15.69
12 3.50 TR R 623-42-7 719.5 722 947 950 MS. RI 0.49
13 3.77 S 123-51-3 731.6 736 995 995 MS. RI 28.80
14 4.16 S FR-2- S T 1576-87-0 749.5 754 948 948 MS. RI 2.04
15 4.40 2R 108-88-3 760.5 763 941 941 MS. RI 0.28
16 4.59 MRS TR 110-19-0 768.8 771 989 990 MS. RI 479.07
17 5.33 (A 66-25-1 801.4 800 967 968 MS. RI 495.92
18 5.35 T 105-54-4 801.9 802 948 948 MS. RI 116.90
19 5.77 LTl 123-86-4 812.6 812 994 994 MS. RI 529.16
20 7.30 2-CL J T 505-57-7 850.7 851 979 989 MS. RI 826.43
21 8.00 4-BE i 123-19-3 868.1 872 965 965 MS. RI 6.96
22 8.10 EC 111-27-3 870.6 868 978 978 MS. RI 20.72
23 8.34 RS IR 123-92-2 876.6 876 987 987 MS. RI 1281.26
24 8.54 m‘iﬁ-%-fﬂgﬁ-;-ﬂ% 5205-7-2 8817 881 938 938 MS, RI 15.02
25 8.77 2-Beid 110-43-0 887.3 891 962 962 MS. RI 213.62
26 9.23 TR R 105-66-8 898.8 896 968 988 MS. RI 8.34
27 9.40 2- P 543-49-7 902.1 900 993 993 MS. RI 19.67
28 9.79 2,4-C "I 142-83-6 908.6 911 884 884 MS. RI 0.38
29 10.04 5 TR S TR 97-85-8 912.9 910 946 946 MS. RI 13.03
30 12.05 SR N B 557-00-6 947.0 946 935 935 MS. RI 0.49
31 12.21 5 TR Tl 97-87-0 949.7 898 895 912 MS 4.75
32 12.42 TS TR 539-90-2 953.1 955 986 987 MS. RI 399.18
33 13.39 2-F I O L T R I 7149-29-3 969.6 - 954 959 MS 2.41
34 14.51 2-1F Sk g 3777-69-3 988.6 993 848 848 MS. RI 1.24
35 14.57 = ) 111-13-7 989.6 990 940 942 MS. RI 1.67
36 14.97 TR TR 109-21-7 996.4 995 987 989 MS. RI 327.05
37 15.14 IEC R R 123-66-0 999.3 1000 980 980 MS. RI 433
38 15.58 SRR S T R 589-59-3 1008.3 1005 986 997 MS. RI 80.97
39 15.92 R 142-92-7 1015.5 1011 984 985 MS. RI 394.37
40 16.24 ZR-4-C M1 -1 72237-36-6 1022.3 1020 996 996 MS. RI 96.46
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PRERFEEL VC i
75 (REAEE/min EW CAS & Y¥oEgrX MY E/(ug/ke)
Rl Rlr TE J4] 2 1]

41 16.49 TR 2-CHR 60415-61-4  1027.6 970 992 994 MS 329.38
42 17.46 EERR T R 7299-91-4 1048.0 1046 941 955 MS. RI 1.09
43 17.60 SR ] e 109-19-3 1050.9 1047 985 985 MS. RI 72.25
44 18.14 TS IR 106-27-4 1062.3 1056 975 977 MS. RI 1163.76
45 19.49 2-T- 1 821-55-6 1090.8 1092 914 936 MS. RI 2.96
46 19.88 2-HFETIR-3-HAE THE  27625-35-0  1099.0 1101 988 990 MS. RI 25.95
47 20.21 SR S 3 T 659-70-1 1107.6 1104 992 993 MS. RI 875.90
48 21.84 CR S T HR 105-79-3 1151.9 1149 970 975 MS. RI 17.37
49 22.12 R -2- T 18829-56-6  1159.5 1162 964 965 MS. RI 4.93
50 22.97 (2)- THR-3-C T 16491-36-4  1182.6 1187 955 961 MS. RI 2.42
51 23.19 W 6491-93-6 1188.7 - 904 909 MS 61.06
52 23.28 TERCHR 2639-63-6 11912 1192 960 969 MS. RI 73.62
53 23.77 VN SN YN T 21722-83-8  1205.2 1233 935 942 MS. RI 26.05
54 23.78 oI 1755-05-1 1205.4 867 893 894 MS 33.17
55 23.96 TRREF 106-31-0 1211.1 - 936 942 MS 88.32
56 24.65 Z-3-WETR-3-C MR 35154-45-1 1233.3 1238 866 866 MS. RI 5.27
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