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Table1l Training dataof network model by changing experment data of quadratic
rotating combined design of salidroside microcgpsules
. . . . Calcium pH .
Test Ratio of alginate A lginate Chitosan chloride pH value of Drug Encapsulation R2
nunber  weight to salidro- concentration  concentration concentration chitosan loading ration
sidew eight Dlution
1 - Q5 - Q5 - Q5 - Q5 - Q5 Q 095 Q 05 Q 08
2 - Q5 - Q5 - Q5 a5 a5 Q 095 Q 08 Q 06
3 - Q5 - Q5 a5 - Q5 Qa5 Q 381 Q 00 Q 06
4 - Q5 - Q5 a5 Qa5 - Q5 Q 224 Q 06 Q 42
5 - Q5 Qa5 - Q5 - Q5 Qa5 Q 465 Q 08 Q 76
6 -Q5 Q5 - Q5 Q5 - Q5 Q 533 Q 46 Q 06
7 - Q5 Qa5 Qa5 - Q5 - Q5 Q 795 Q 12 Q 08
8 - Q5 Q5 Qa5 Qa5 Qa5 Q 589 Q 52 Q 52
9 Q5 -Q5 -Q5 - Q5 Q5 Q 806 Q 08 Q 58
10 Q5 - Q5 - Q5 Q5 - Q5 Q 778 Q 04 Q 06
11 Q5 - Q5 Q5 - Q5 - Q5 Q 769 Q 26 Q 00
12 Q5 -Q5 Q5 Q5 Q5 Q 538 Q 62 Q 18
13 Q5 Q5 - Q5 - Q5 - Q5 Q 060 Q 00 Q72
14 Q5 a5 - Q5 Qa5 Qa5 Q 186 Q 30 Q 50
15 Q5 Qa5 a5 - Q5 Qa5 Q 185 Q 42 Q 32
16 Q5 Q5 Q5 Q5 - Q5 Q 181 Q 60 Q 40
17 -1 0 0 0 0 Q 795 Q4 Q24
18 1 0 0 0 0 Q 456 Q 64 Q 44
19 0 -1 0 0 0 Q 843 Q 04 Q 28
20 0 1 0 0 0 Q 368 Q 26 Q74
21 0 0 -1 0 0 Q 130 Q 16 Q 02
22 0 0 1 0 0 Q 019 Q 14 Q 08
23 0 0 0 -1 0 Q221 Q 20 Q 52
24 0 0 0 1 0 Q 099 Q 28 Q 16
25 0 0 0 0 -1 Q 276 Q 20 Q 00
26 0 0 0 0 1 Q 011 Q 34 Q 64
27 0 0 0 0 0 Q 066 Q12 Q 44
22 ;
12 12
, Q 000 126 28,
2 2 , , Q 994 ,
2
Table 2 Prediction of salidroside microcapsules performance based on different network structures
Correlation coefficien betw een predict value and test value
N etwork M se .
D rug loading Encgpsulation ration R
5-6-3 Q 000 712 11 Q 967 Q 994 Q 972
5-7-3 Q 000 179 96 Q 996 Q 997 Q 988
5-8-3 Q 000 225 03 Q 995 Q 997 Q 986
5-9-3 Q 000 277 93 Q 996 Q 996 Q 983
5-10-3 Q 000 178 67 Q 998 Q 998 Q 989
5-11-3 Q 000 157 61 Q 996 Q 997 Q 992
5-12-3 Q 000 126 28 Q 997 Q 998 Q 994
5-13-3 Q 000 209 21 Q 994 Q 988 Q 989
5-14-3 0 00041971 Q 991 Q 996 Q 978
2 3 5-12-3
1%,
5-12-3
3 3
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Table 3 Test resultsof controlled release salidroside microcap sules
/%
Experiment result Predicted value Relative error
nlr?gter /% /% /% /%
D rug Encapsulation R? D rug Encapsulation R?2 D rug Encapsulation R?
loading ration loading ration loading ration
1 7 68 67 Q 55 7 64 67 Q 56 Q5 Qo0 18
2 9 12 7 Q 69 9 18 e Q 68 Q7 Qo0 14
3 8 00 54 Q 60 7 97 54 Q 61 Q4 Qo 17
4 8 96 69 Q 67 8 97 69 Q 68 Q1 Qo0 15
5 9 76 80 Q74 9 97 83 Q75 22 38 14
6 9 92 85 Q 64 9 98 85 Q 64 Q6 Qo Qo
7 10 24 51 Q 50 10 12 51 Q 52 12 Qo0 40
8 9 28 67 Q 84 9 25 67 Q 82 Q3 Qo 24
9 Q76 80 Q 74 9 97 83 Q75 22 38 14
10 8 48 75 Q 70 8 64 75 Q 70 19 Qo Qo0
11 14 24 39 Q 70 13 96 38 Q 70 20 26 Qo0
12 9 92 51 Q 82 10 15 51 Q 80 23 Qo 24
13 Q28 67 Q 84 9 25 67 Q 82 Q3 Qo 24
14 272 45 Q 53 270 45 Q 53 Q7 Qo Qo0
15 8 00 48 Q 65 8 01 48 Q 65 Q1 Qo0 Qo
16 9 92 51 Q 82 10 15 51 Q 80 23 Qo 24
17 9 76 44 Q78 9 47 43 Q78 30 23 Qo0
24 6 35,
( 4,
2 L
4
0.85
® - o .
3 . Table 4 Optimization result of salidroside
®S g7t T . . N
2 > 0.75 microcap sules using genetic algorithms
1]
o L
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[*% | Drug Encapsulation R
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’ Predict values 11 00 86 a9l
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Fig 2 Changing curve of genetic algorithm
fitness value of salidroside microcgpsules 5-12-3
=== Changing cuvre of the greatest fitness value
in generation, — Changing curve of the greatest fitness ’
0
value every generation; . Changing curve of the average 4%, !
fitness value in every generation f
2 , Q 87, (2)
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M odeling and optim ization of release salidroside microcapsules
manufacturing process based on artificial neural network
and genetic algorithm

. 2
ZHAO W u-qi',Y IN Y ong-guang’, QIU Nong-xue'
(LD eparment d Food Engineering, Shaanxi N omal U niversity, X i'an, Shaanxi 710062, China;
2 College d B iological and A gricultural Engineering, J ilin U niversity, Changchun, J ilin 130025, China)

Abstract: The A rtificial neural network (ANN) model for salidroside microcap sulesw as studied and
ANN model wasoptimized by using genetic algorithm (GA ) in thispaper. Results show ed that the 5-12-3
structure of network had a highly generalization, the errors betw een the predicted and the real valuesw ere
less than 4%. The optimization process paraneters, in which the fitnesswas 14% greater than that in
experiments, the best technology to produce microcapsulesw as as follow s the ratio of alginate w eight to
salidroside w eight was 2, alginate concentration 30 g/, chitosan concentration 5 g/ , calciun chloride
concentration 10 g/ , pH value of chitosan lation 6 35 and the predicted value fitted test result basically.
The optimum process paraneters could be obtained using ANN model to describe relationships betw een
process parameters and performance and GA to optimize process paran eters

Key words artificial neural network; genetic algorithm; release microcapsule; optimum model;
salidroside



