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Analysis and prediction of vinca alkaloid content based on MATLAB
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[ Abstract] Vinblastine is an important natural anticancer drug. Soil nutrients ( soil water content, soil PH, organic carbon, total
nitrogen, total phosphorus, available phosphorus, alkali — hydrolyzed nitrogen ), and hormones (6 — BA (6 -
benzylaminoaminoadenine) , TAA (indole — 3 — acetic acid), ABA ( abscisic acid)) have important effects on the content of
vinblastine. In this paper, the ten conditions and the original data of vinblastine content are collected, and the analysis is carried out
by using the artificial neural network and Genetic Algorithm toolbox in MATLAB. The results show that the decrease of total
phosphorus content and soil water content is beneficial to the increase of vinblastine content. The increase of soil PH, organic
carbon, total nitrogen and alkali—hydrolyzed nitrogen content is beneficial to the increase of vinblastine content. The relationship
between available phosphorus and vinblastine content in soil is not obvious. In hormones, the decrease of IAA content is beneficial to
the increase of vinblastine content, while the increase of 6-BA and ABA content is beneficial to the increase of vinblastine content.
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Tab. 1 Initial data table
oK LH3EPH ALK Eoe £ HAWE A 6-BA IAA ABA b KA
24.297 4 5.06 78.6 0.987 0.5567  4.5150 56 0.0324  0.0388  0.056 5 0.091 85
22.829 7 5.10 91.8 0.973 05311 3.7314 70 0.0435  0.0286  0.048 7 CK 0.080 97
26.010 2 5.04 85.2 1.001 0.6519  3.6234 63 0.0274  0.0489  0.0679 0.085 32
29.056 8 5.16 73.2 1.029 0.6703  3.967 4 70 0.1640  0.1120  0.1700 0.117 26
19.925 6 5.11 86.4 1.001 0.5413 45195 70 02580 02460  0.256 7 SNP 0.102 90
20.256 5 5.21 62.4 1.057 02725 3.3353 63 0.1957 02170  0.2010 0.095 22
32.283 4 5.13 83.4 0.973 0.6432  3.5153 70 0.0327 0.0477  0.1996 0.090 52
34.294 8 5.06 87.0 0.931 03499  4.0754 56 0.0467 0.0378  0.1846 R 0.096 07
31.173 9 5.05 65.4 1.015 0.4875  3.9554 77 0.0298  0.0502  0.180 4 0.092 82
34.151 2 5.28 97.2 1.015 0.540 0 4.003 4 70 02125 0.1965 02325 SNP 0.257 52
36.063 4 5.24 95.4 0.987 0.6234  4.199 4 63 02070 0.1850  0.2157 + 0.200 34
33.172 8 5.19 91.8 1.043 07392  4.6195 77 0.1957 02050  0.2482 ERA 0.188 36
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Tab. 2 Predictive value of various conditions for approximate maximum value of vincristine

Bk 13 PH ALk 25 i AL TR 6-BA IAA ABA K
21.359 7 5.260 8 92211 0 1.016 7 0.308 4 3.8733 75748 4 0.246 3 0.105 2 0.1959 0.270 4
22.847 0 5001 3 87.380 1 10375 0.376 2 3560 5 76.996 3 0228 8 00335 02245 02705
23.025 1 52795 74.485 5 1.054 1 0309 3 3.8950 76.121 1 0.241 7 0.051 0 0.198 8 0270 5
25.198 9 52757 93.683 6 1.030 0 0426 5 4474 1 74.486 9 0242 1 0.075 8 0.202 5 0.270 4
27.263 2 52115 77.903 7 1.003 3 0395 0 37325 76.638 2 0.246 3 0.064 7 0.166 7 0270 3
19.959 0 52521 94.903 7 1.038 2 0.295 8 45442 75.745 4 0241 1 0.032 6 0.194 8 0270 5
22463 5 5.160 0 93.688 9 1.029 6 0.283 8 35835 76.552 6 0.246 0 0.038 0 0.238 0 0270 5
2844 1 5276 5 93.468 6 1.005 6 0.405 2 36423 76.179 3 0.249 9 0.116 8 0.191 6 0.270 4
20.724 4 5.261 0 86.523 0 1.039 4 0.467 8 43862 76213 9 0243 1 0.041 7 0.198 9 0.270 4
21.080 7 5279 1 83.961 1 1.054 7 0.486 5 4296 9 753259 0.244 4 0.073 3 0.183 4 0.270 4
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Tab. 3 Statistical results
Bz Ak +3E PH ALK 2R 2R HA AR 6-BA I1AA ABA
A 27.995 4 5.16 79.8 0.994 0.505 8 3977 4 66.5 0.142 7 0.137 3 0.1527
B 10 1 2 0 6 0 0 10 0
C 0 9 8 10 4 10 10 0 10
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