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Modeling and Optimization of Polyphenol Extraction Process from Apple Pomace
Based on Artificial Neural Network and Genetic Algorithm

ZHAO Wu—qi, QIU Nong—xue, WANG Hong
(Department of Food Engineering, Shaanxi Normal University, Xi’ an 710062, China)

Abstract: The artificial neural network (ANN)model for polyphenol extraction from apple pomace was studied and ANN model
was optimized by using genetic algorithm (GA) in this paper. Results showed that the structure of network is of four neurons
of input layer with one neuron of output layer, one hidden layer and nine neurons. The trained network has a high generalization

and the correlation coefficient between simulating outputs of the BP network and the experiments result is 0. 985. The optimum
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performance, 16. % greater than the greatest value in experiments, isobtained whenalcohol concentration is 62%while ratio of

alcohol solution volume to apple pomace weight is 14:1, temperature was 69.7 C, and treatment time 5.9 hours. The optimial

process parameters can be obtained with ANNmodel to describe the relationship between process parameters and target and GA

so as to optimize process parameters.

Key words artificial neural network genetic algorithm polyphenols from apple pomace optimization model

] 425 RO43. 41

SERHE ARV TR PR N R SERRA R
AEMAIEYT, HHBIFRY], SR 2 W BA i
iy s SRR, HURT . RAR, BHLAG SR AR
R ORAE TR RIS R AT PUAEAL . TR IREE
P, Pk R BURAEE . IR iR 2
P50 B e BEUR R TR AT AR A 4RI T2
FATPESEICR IR, TR BRI, 7 22
BOASK AR ORI W] B R IR T 2460, i R
IR T M2 M2 RN 2L R R

N TR REBRIR IR A A AR ek R e s A 5 e
AT BE AL OB R B o FL N TR R 45 (ANN) HoR
PAICHAT HF A AL S R AR AR 2 ME R SUIK fiE ) AE e
R 22 N . Mittal B ANN i,y
L AEGRH I T AV R TR, 0T ORIk T
TR FR AL AR T o Boilereaux 5 1R FI T 8
ANN J5 L HER AR Lo P 7 R S ORI I R . SR AR
S5 N J2 o 2 0 8 A A T 2 T o il ) e e B R
TIAAL S AR T 9 2 A28 P 25 4531 1 AR I 1 e A 1
B FRFERCTT o e T A5 AR A 2 I 2 o Al M T 1
oA IRIN KW LR RR T BP ML A
RBF [ 46 71 41 %5 28 W RROIR S U v B9 T o o8 2 M
SR IR 22 W 2% 304G T 2L b A AR B AR I 1 B
T BEATEEN Iz ] BP A 2e 4% L- S R 1Y) I
R FEREATARL . EREE R A N T A 8 P 2 B AR 1 1
X el A L o JE AT AU T

WAL SRR R T A ARG FEMURE A8 A% L BE ) BEHLAL
WAL, RME TR R R STk
R AL TR 23 AL R TS G R K
MR ER R, A P 388 A 30 A 70 g N\ 2 0 )
17300, A5 T R g IR N ) S

PRIE, A S 7 T T A3 SR 418 HR 22 1) S5 )
Benti b, NN TARE M ER, @A T E &AM
ERBCR B R, IR A A S kAT 4
Ja A, N 3R AT e AR B I T A
1 MR5A%

L1 MRk R 50
21 R (5 SRR B BRI T ICRHT R 2
e fit, B, 60 Hif.

SCHRBR RS A

SCEES: 1002-6630 (2007) 12-0138-05

R R SRR, HEREN . MREL. Kk R
255 347 [ 7 ) W 4

AB204-N B 1R R METTLER A #;

WEJ2000 #4366 v Jue] (L) HRAR;  SHZ-
82 /K H IR IR 2% YL PHRRT IR 3 )5 SZ-93 1Y
9 W T 4l K 750 2% iR A RS

L2 SEHLAE Z W RO

Gy BT CEERIE (A) o LEER BN AR RS 3 v
)i 2 LG (B) « 5 (C) A BRI ] (D) (1 5 PR 323856 A
TR AR, HARAIREE (E) o R 1 ZIRE

F1 R EFRTHRIEE
Table 1 Factors and levels of orthogonal test

KT A B C D
A mmre  amedmeom  WEO  mE
+r 80 14 70 6
+1 70 12 60 5

0 60 10 50 4
-1 50 8 40 3
-T 40 6 30 2

B A I IR 7 AP i 3R

RO FE W ECE R 5. 000g, L@, —%
PR SRR IR R AR P2 L, SR HRZE 300 H kAt
I8, 40°C P EA AR MW 40, F4W 3500r /min
B0 10min, U EVEHE 24 100ml, B Iml LA FC ykiE
AT By E
L3 L

DLOTEAR B RHE LG . BRI ) R il oA i 2 IO ¢
DU N BTG . FRIURAE R R g vr N 4% ) B oG i
F WK A A e AT S R M RV ST T b,
1A, R IRECD, BEARRA)ZREN,
DRI, A 28 100 2% 1 I 2 B4 ok B = e % 41 & vk ik
5, o 5 DN R0 B D RN A, JEAR A 3
TR0 HCHE A MRRE A, SR RO A 48 o B N\ i S
M AE— 1 ~1 Y6 N, BREERAXIEY) S BAR ik
K, HH RN AL AR e ek, B AT R I 2R
2, LU A SR . SR RLERAIE, R 8 0 4 AR
L4 ARtk

FHKBE A 8 A 1) — IR B 43 ) 3R OR SRR % )
LG BRI R] S B DY AN A . KX 4 S 8 g



140 2007, Vol. 28, No. 12 e XL EHA
%2 AL R MR SR EE
Table 2 Training date of network model after change
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11 —0.5 0.5 -0.5 0.5 0. 152 24 0 0 0 1 0.194
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13 —0.5 —0.5 0.5 0.5 0.172
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Fig.1 Squared error curves of network training
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