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Abstract: Based on the raw materials of mussel meat after taking out
the pearl, ultra high pressure is wused to extract mussel
polysaccharide. The response surface experimental design was used to
get the training samples for the neutral network, while the sophisti-
cated neutral network was used for training and stimulating,
analyzing extraction factors (pressure strength, solid- liquid ratio and
pressure holding time), the interaction between the factors that af-
fected the extraction rate of mussel polysaccharide, and optimizing
the ultra high pressure extraction process of mussel polysaccharide.
The results showed that artificial neutral network optimization was
more accurate than response surface method optimization, and the
reliability of predictive value was greater. The optimum conditions

for ultra high pressure extraction of mussel polysaccharide were: the

pressure strength 340 MPa, the solid-liquid ratio 42 : 1 (mL/g), the
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pressure holding time 10 min, under this condition, the predicted ex-
traction rate of polysaccharide was 7.18% , while the measured value
was 7.12% , with the relative error 0.84%. The process has the ad-
vantages of short time, high efficiency, environmental protection
etc., and provides technical basis for the development and utilization
of mussel polysaccharide.

Keywords: mussel; polysaccharide; artificial neural network; ultral

high pressure
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P8 Xk i A AR B % i A B T Y 6 R AT O BT, B
FEH W] ANN REfS 70 IR RSM ik £ T 2 Y — 28 5 KR 1
BN HEH R M LR S TSR R,

A BIF G HU0KE 8 v s AR B T T ] e 1) 22 AR Y i B X 22
W3 ik i g DG B PR 2R I i B LR T I ) BORH L) AT
ALY 2 o 4 A 5 T 4 M T 20 4% 1 R 2 W 445 55 22 i) 1 f 2
) 4% T AR TR, O e — b R B L R R PR AR IR T2, DA
Shy ] i 22 Y SR BB (A IS AR AR
1 #e 505
1.1 #RE5iEE
LL1T M55

W AR EE R RO R E R ERT

AT IR T B R AW R R 5 1 A T A
1.1.2 FEAUMSEE

B T He Ak B 15 4% UHPE/3L/600 MPa &1, K H 77 48 %8
HARED TR ARG R

HAS AR . DZ-400 B, VT 75l 3 A0 B AL A PR A 5

SIHT R FA2204B B, [ BOFBHERHECA IR A A 5

1o R R AL XEB-200 Y, 35 8 7 Ayl ikl 25 LA

BT STTA-SFE T, b3 U SRR A A H] .
1.2 B AHE
1.2.1 UHP ERH 20 fe e 8 L 250 . 5 5 IO
ff A T Bl il e L IR R L 10~ 20 mins WK J5 H AR BT 5 4%
Myt T J5 i R T R 23 1Y 30 mm X 30 mm 72 45 19 J5 i
JERE, HERILE WG S TR G T Rah TR %G
B A e TR EAILRY %, 3 200 H S T 0 2 B E 2 . 4.
PREUCHE PR 20 g i — @ IR B Z8 IR K IR B 5 26 A 8 R R
IR MESE G TERAMATE TR G ELESE T,
FEUL B 1 3R B H 6 R K F R AT 3 s AL 3 o e ) BT
BN 4~6 MPa/s; 58 Bl & B AE )5, L 150 ~
200 MPa/s (W EZGH L) . U85 & e R 0T
MU EEREFRES ERR, GIF 2 KRB W, IFE
6 000 r/min Z5f4F &0 10 min, BE V5, I TE /K & BT i
JE B0 BUULIE Y B2 T4 5 15 WM 20
1.2.2 wa R RIS et A T s i YRR A e i g A ]
A E H M 72 BT B AL b 38 1 Design Expert 8.0 4%
4 5>k H Box-Behnken %36 % 11 5 %2 W 7 /i 5 1T 19 &3 A
AR B BT . 0 )k BURE 7 5 BE ORLR LG LR R R 3
ANRZE R AR LLE BTG 2R  0 BE (8 3547 00 N T8 3% 1 D
IR R BN T 2 I 288 3k i o B N R e A o a3 IR 4 1)
A RABRKELE L,

1 ERAKERDR

Table 1 Encode table of factors and levels

K Xy EJ B/ MPa Xo BHR H (g/mL) X ff B E] / min
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Architecture of cascade BP neural network

Figure 1
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Table 2 Experimental design and results of response

surface methodology

HEgGs X Xz Xs Y ZHEHE/X%
1 —1 1 0 4.69(—0.41)
2 1 —1 0 6.31€0.57)

3 —1 0 1 4.52(—0.52)

4 1 0 1 7.02(1.00)

5 0 0 0 6.68(0.79)

6 0 0 0 6.64€0.77)

7 0 —1 1 4.59(—0.47)

8 1 1 0 6.76(0.84)

9 0 0 0 6.73(0.82)
10 0 —1 —1 5.26(—0.07)
11 0 1 1 6.07(0.42)
12 0 0 0 6.72(0.82)
13 —1 0 —1 4.19(—0.72)
14 0 1 —1 5.52(0.09)
15 —1 —1 0 3.72(—1.00)
16 1 0 —1 6.48(0.67)
17 0 0 0 6.58(0.73)
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Table 3 Variance analysis for the regression model

K SFIrR AmE ¥ FAE PfE W

A 18.09 9 2.01  197.11 << 0.000 1 % x x
w2 o007 7 o0l
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Figure 2 Error performance
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Figure 3 Errors between predicted and measured values
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Figure 4 Regression coordinates
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Table 4 Comparison between predicted and

measured values %
W FLX X X5 S AE T (B A X 15 22
[—1 o o] 5.15 5.08 1.35
[(r 1 1] 6.76 6.88 1.78
[ -1 —1] 5.82 5.74 1.37
[—1 —1 —1] 3.58 3.47 3.07
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Table 5 T test of measured and predicted values
9526 B A5 X 1]
R ¢ ER:EP: P —
TR R
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2.1289 —1.6414 2,111 1];

wy,=[—0.094 0 0.2232 0.8786 —0.0051 0.8387
—0.377 4 0.104 6 0.856 5];

wy=[0.677 7 2.111 6 0.134 37;

b, =[2.8708 —2.1388 1.278 9 —0.378 1 0.991 1
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Figure 5 Effects of pressure strength, solid- liquid ratio and pressure holding time on extraction rate of polysaccharides
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Table 6 Comparison of optimizing results
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