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Prediction of Critical Flux and Pressure of Enzymolsis Extraction-Ultrafiltration
Purification for Fibrous Rhizome Herbs Based on BP Neural Network

WANG Ji-long,LIU Xiao-xia, WEI Shu-chang” ,LIU Chun,FAN Ling-yun,JIN Hui
Gansu University of Chinese Medicine ,Lanzhou 730000 , China

Abstract: The aim of this study was to effectively solve the problem of membrane fouling when integrated techniques of
the enzymolsis extraction-ultrafiltration purification were used in fibrous rhizome herbs and keep the integrated tech-
niques using smoothly. The prediction model of critical flux and pressure was established based on the ultrafiltration data
of enzymatic hydrolysate of Hedysari Radix by BP neural network. The performance and applicability of the model were e-
valuated. Then sensitivity analysis of input variables were performed using connection weights method to assess the rela-
tive contribution of input variables. Results indicated that the model had better performance and applicability. Mean ab-
solute error, mean error rate and R of critical flux and pressure were 1.5228 L/(m* « h) and 0. 0032 MPa,3.46% and
2.50% ,0.96 and 0. 95 ,respectively. Mean absolute error and mean error rate of critical flux and pressure for Astragali
Radix were 1.4360 L/(m* - h) and 0.0034 MPa,3.93% and 2.80% , respectively. The relative contribution of input
variables to critical flux and pressure presented the same order of viscosity > concentration > pH > temperature.
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Fig. 1  Variation of flux with pressure
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Fig. 2 Topological structure of BP neural network
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Fig. 3 Convergent curve of error during training
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Table 1  Results of model validation
- - o~ LI Measured values I {E Predicted values
Concentration Viscosity pH Temperature I 538 Il 51 1 fe 5% i Il 51 1
(g/mL) (mm?/s) (C) Critical flux Critical pressure Critical flux Critical pressure
(L/m* - h) (MPa) (L/m? - h) (MPa)
0.0563 1.0091 4.52 50 52.50 0.10 52.22 0.0987
0.1143 1.0549 5.06 45 50.25 0.13 49.81 0.1201
0.1143 1.0487 5.64 35 35.50 0.11 35.56 0.1103
0.1143 1.0549 5.06 50 50.75 0.12 53.29 0.1230
0.1143 1.0487 5.64 30 25.00 0.09 26.34 0.0888
0.0593 1.0036 5.66 45 57.00 0.11 56.22 0. 1098
0.0563 1.0091 5.10 40 50.00 0.15 55.50 0. 1591
0.0563 1.0091 4.52 30 37.00 0.10 38.24 0.0993
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Table 2 Connection weight matrix

A B2 J2745 15 Hidden layer nodes
Variables 1 2 3 4 5 6 7
#¢ & Concentration 45.3674 16. 4842 - 26.1949 - 18.9812 14.0002 72. 6025 27.7638
B BE Viscosity 39.6616 - 12,1717 17.7166 12.3059 - 9.4951 - 61.3297 - 17.1185
pH - 61.0338 8. 4425 - 0.6417 0.3297 6.7687 - 23.9209 - 2.8424
JiLEF Temperature - 7.0862 - 1.5272 1.2426 1.2020 - 1.4370 - 0.5584 6.5987
Il #438 F Critical flux - 282. 5402 256.6125 - 229.9365 291.1639 - 202.0567 380. 4394 - 112.7024
Ilf 5L J3 Critical pressure - 252. 6762 219.9148 - 193.3567 255.2514 - 162.2461 350. 0080 - 45,2356
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Table 3 Ol and RI
o1 RI
A7
Input variables I 5388 I S I 5% 38 Il 51
Critical flux Critical pressure Critical flux Critical pressure
¥ i Concentration 13571. 41 14265. 89 23.24 25.56
FHE Viscosity - 34304.43 - 32133.76 - 58.75 - 57.58
pH 9506.72 8144.52 16.28 14.59
{ELF Temperature 1008.71 1260. 40 1.73 2.26
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Table 4 Results of applicability evaluated

SZIE Measured values T {E Predicted values

s i i el P
Concentration Viscosity pH Temperature e 55 I 51 fe 57 i 7 &

(g/mL) (mm?/s) () Critical flux Critical pressure Critical flux Critical pressure
(L/m? - h) (MPa) (L/m? - h) (MPa)

0.0572 1.0094 5.05 25.0 36.22 0. 1509 35.45 0. 1540

0.0774 1.0101 5.05 35.0 38.60 0.1202 39.57 0.1259

0.0926 1.0213 5.61 30.0 35.41 0.1162 37.77 0.1181

0. 1068 1.0360 4.58 40.0 40.19 0.1018 42.41 0. 1046

0.1183 1.0551 5.05 45.0 30.52 0.1311 29.66 0.1274
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