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Optimization of Microwave Extraction Process by ANN and GA

ZHOU Xian—han, RUAN Shao-jun, CHENG Gang
(School of Biotechnology and Food Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: The process of microwave extraction is a non—linear and undetermined behaviour. In this paper, with the extraction
of flavonoids as example, anewmethodwas build: the microwave extraction process was simulated by artificial neural network,
and the technical parameters were optimized by genetic algorithms. After optimization, the best technology was the ratio 6.
25 between solvent and material, alcohol density of 54%, 456 microwave power, 11. 3 minute extracting time, and stir-rate 483
r/min. Under these conditions, the actual output of flavonoids is 0. 796%. Comparison experiment results confirmed that: with
the objective of reaching the same rate of extraction, microwave method is better than conventional method on the dosage of
impregnant and the recovery rate etc.
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Fig.1 Process of modeling and optimizing
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Results of extraction rate on different ratios of liquid to
solid

Table 1

R 2 3 4 5 6 7 8
HE®%  0.38 0.48 0.53 0.58 0.65 0.66 0.66
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Table 2 Results of extraction rate on different concerntrations of
ethanol
LTEHRE (%) 50 60 70 80 90
132 %) 0.53 0.71 0.53 0.52 0.40
%3 TEMENETRIRESE
Table 3 Results of extraction rate on different powers of
microwave
(W) 100 200 300 400 500 600
137 (%) 0.33 0.36 0.46 0.62 0.59 0.60
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Table 4 Results of extraction rate on different effective time
fi 7] (min) 1 3 5 7 9 11 13 -
&) 0.24 042 053 061 057 05 052 =
H;;Q 0.5
®5  AEBHESETMIRIEE =
Table 5  Results of extraction rate on different speeds of stirring K
Ed (r/min) - 300 500 700 900 1100 1300
#373 (%) 0.52 0.54 0.53 0.52 0.51 0.50 0 0 200 400 600 800
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Table 7 Results of testing ANN

TRFEA 1 2 3 4 5 6

TRRLE 4 4 4 5 4 4
LA E (%) 70 60 70 70 70 70
T (W) 100 400 300 300 300 300

1] (min) 5 5 5 5 9 5
P (r/min) 700 700 300 700 700 700
RIAE (%) 0.43 0.57 0.52 0.52 0.62  0.55
TR (%) 0.38 0.62 0.53 0.52 0.57  0.52
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Table 6  Schema and result of uniform design
REoRs RHE I E () CUZIESIQD) Fof B8] (min) P (r/min) J5UkL () WG 135 (%)
1 24 5(60) 7(500) 109 3(500) 9.9998 0. 703 0.77
2 4() 10(80) 3(300) 2 6(800) 10.0010 0. 429 0.58
3 66 4(50) 10(600) 36) 9(1100) 10.0010 0. 405 0. 66
4 8 9(80) 6(400) 40 1(300) 10. 0000 0. 303 0.57
5 100®) 3(50) 2(200) 5(7) 4(600) 10. 0000 0. 292 0.63
6 1@.5 8(70) 9(600) 60 7(900) 10. 0010 0.758 0.72
7 3.5 2(90) 5(400) 70 10(1200) 10. 0000 0. 407 0.50
8 5(.5) 7(70) 1(200) 8(10) 2(400) 9.9995 0. 411 0.61
9 76.5 1(90) 8(500) (1) 5(700) 10. 0000 0. 350 0. 62
10 8(7.5) 6(60) 4(300) 10(12) 8(1000) 10. 0010 0. 360 0.73
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Table 8  Schema and result after primary optimization
] WORFHEE ) T3 W) 1) (min) P (r/min) BRI (%) SBRAFE ()
1 6. 67 53. 084 465. 40 11. 9527 481. 26 0.7743 0.77
2 6. 67 61. 452 434. 45 11. 1431 582. 06 0.7214 0.73
3 4.17 52.704 529. 95 11. 4962 410. 25 0. 7634 0.75
4 4.00 58. 652 546. 70 11. 9384 916. 14 0.7188 0. 69
5 4.17 52.704 528.10 11. 4962 410. 34 0. 6829 0. 65
6 6. 67 50. 556 508. 15 11. 4412 394. 41 0. 7461 0.76
7 6. 67 51.912 472.50 11.4159 783. 66 0. 7102 0.71
8 4.76 53. 008 534. 00 11.5732 451. 02 0. 7381 0.72
9 4.17 53. 940 524. 40 11. 4863 411.51 0. 6594 0.64
10 4.55 53. 360 514. 80 11. 5930 487. 47 0.7135 0.73
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