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Optimization of extraction process of Coptidis Rhizoma-Scutellariae Radix based
on BP-ANN and CCD-RSM in information entropy theory

Bao-Cai WANG, Jun-Jiang LI, Zhi-Wei XU

Center for Scientific Research Preparation, Gansu Provincial Hospital of TCM, Lanzhou 730050, China
Corresponding author: Jun-Jiang LI, Email: lljjj@sina.com

[ Abstract] Objective To optimize the extraction process of Coptidis Rhizoma-
Scutellariae Radix. Methods The contents of epiberberine, coptisine, palmatine and berberine
were determined by HPLC, the contents of total alkaloids were determined by UV, and the
quantity of water extracted was calculated. The above five indexes and dry extract yield
were comprehensively scored based on information entropy theory. 13 sets of data from the
central composite design-response surface methodology (CCD-RSM) were used as training
data, modeled and analyzed using back propagation artificial neural network (BP-ANN),
and simulated to predict the optimal extraction process parameters of Coptidis Rhizoma-
Scutellariae Radix using the composite score as the index of investigation. Results The
best conditions were 11 times of water, boiling 95 minutes each time, twice for boiling, the
maximum comprehensive score is 106.41 at this point. Conclusion The mathematical model
established by BP-ANN has good predictability, and the optimized extraction process has the
characteristics of high efficiency, stability, and feasibility.
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Figure 1. HPLC chromatograms
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Table 1. Factors and levels of CCD-RSM
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Table 2. Experimental design and results of CCD-RSM

4 A B Y, (mg) Y,(mg) Yi(mg) Y,(mg) Yi(mg) Yo(%) LA (M)
1 1 -1 109.55 199.29 167.72 1 106.06 2192.85 17.52 69.59
2 -1 1 131.74 228.56 206.11 1298.94 253235 19.07 81.76
3 0 0 116.93 219.88 199.05 1228.81 2332.29 19.40 76.92
4 0 -1.414 82.21 166.04 148.60 905.25 1732.09 14.88 56.74
5 0 0 142.65 262.36 219.15 1299.12 2447.48 20.80 86.73
6 0 0 126.86 242.68 211.89 1306.71 2411.10 19.60 81.97
7 0 0 132.04 254.12 220.09 1351.59 2477.79 20.13 85.03
8 0 0 134.88 248.95 217.77 1 266.76 2374.72 19.95 83.63
9 0 1.414 140.96 270.46 252.59 1456.51 2811.23 22.22 93.29
10 1414 0 97.61 203.32 182.35 1101.51 2114.03 17.55 68.66
11 -1 -1 80.50 175.11 14237 941.62 1768.46 15.68 57.37
12 1414 0 146.43 267.25 239.54 1 450.31 2 653.60 20.93 91.63
13 1 1 158.31 292.84 261.19 1 550.81 2950.67 23.40 100.00
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Table 3. Analysis result of variance

J7 2RI SFJ7 A H ¥y F P
FRR 204031 5 408.06 48.92 <0.000 1
A 495.16 1 495.16 59.36 0.000 1
B 1417.42 1 1417.42 169.91 <0.000 1
AB 9.07 1 9.07 1.09 0.3318
A4 14.76 1 14.76 1.77 0.225 1
B 112.51 1 112.51 13.49 0.007 9
B2E 58.39 7 8.34

KA 2.06 3 0.69 0.049 0.983 8
afiiR2: 56.33 4 14.08

SRZE 2098.71 12
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Figure 2. Two effects surface map and contour map of each matrix ratio
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Table 4. Verification results and comparison of optimized extraction process
ek FS Y, (%) Y, (min) Y, (%) Y, (%) Y (%) Y (%) M M
CCD-RSM 1 155.31 290.87 255.61 1559.25 294438 23.56 99.11 98.03
2 150.72 281.91 250.20 1535.69 2927.51 23.47 97.12
3 151.65 287.42 257.09 1521.03 2921.70 23.33 97.88
BP-ANN 1 162.05 291.37 263.50 1557.19 294891 23.13 100.62  101.56
2 159.26 294.89 259.44 1545.32 2957.27 23.30 100.99
3 160.18 296.20 257.09 1552.59 2941.92 23.19 103.08
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