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Fig. 1 The flow chart of hot water extracting process of
fucoidan from Laminaria japonica ,
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Tab. 1 The factor-level list for uniform design
1 2 3 4 5 6
X1( ) 50 60 70 80 90 100
X2 (h) 1 2 3 4 5 6
X3(mL/g) 10 15 20 25 30 35
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Tab. 2 Conditions and analysis results of hot water extracting process of fucoidan from Laminaria japonica by uniform

design

X1 Xs X3 Yw Y Ys

() (h) (mL/g) (%) (%) (%) Y
1 50 3 30 4.47 2.07 0.69 77.12
2 50 6 25 5.13 1.83 0.73 75.91
3 60 3 15 4.37 1.41 0.65 62.27
4 60 6 10 4.48 2.15 0.71 79.10
5 70 2 35 5.28 1.84 0.77 77.69
6 70 5 25 4.28 1.61 0.73 67.71
7 80 2 20 4.05 1.59 0.54 62.31
8 80 5 10 4.94 1.90 0.92 80.58
9 90 1 35 6.06 2.00 1.47 98.86
10 90 4 30 6.24 1.99 1.31 96.32
11 100 1 20 6.22 2.14 1.35 100.00
12 100 4 15 4.98 2.15 0.96 86.75

F3 Yo YiMY HWEFHFEREEEMEN
Tab. 3 Results and significance tests of quadratic polynomial stepwise regression of significance tests of Y,, Y;and Y,

r R? F P
Yw=4.916+0.026x,+0.038x5-0.009%1 X, 0.811 0.658 5.122 0.029
Y=1.618+0.001x,%-0.011x,X5+0.005x, 0.867 0.751 8.062 0.008
Y,=0.977+0.013x,+0.012x5-0.027X;X,+0.004x5°-0.259x,° 0.942 0.887 9.383 0.008
X1=X1-75.0, X,=X,-3.5, X3=X3-22.5
P 0.05,
a=0.05 , , 2.2.2
Yw P=0.029 t
Yt Ys ) Yw 4
r=0.811, R®=0.658,
: 4 Yw
, X1>X3>X1Xo, X1
, X3 , X,
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Tab. 4 Significance tests of regression coefficients ob-
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23.1
2.2.1

Y

: Y= 65.2 + 0.555x; + 1.73x, + 0.587x3 + 0.0236x,% +

tained by the quadratic polynomial regression

models of Y., Yy and Y. 0.0939x5-0.110x:Xy; X1=X1-75.0,
t b X3=X3-22.5
X1 2.888 0.02 R=0.944; F=6.85,
Yo X3 2.121 0.067 p=0.026<0.05, a=0.05
X1Xs -1.694 0.129 ,
X1Xg 3.96 0.004 R?=0.892, R*=0.762,
Ys XoX3 -3.339 0.01
X1 1.94 0.088 Y., Y,
X1 5.278 0.002
X3 2.428 0.051 ’ '
\A X1X2 -2.884 0.028
XaX3 3.02 0.023 232
XoXa -2.529 0.045
5 5 Y
(X1) X1> X3¥ > X?>Xa>X1Xo>Xe, X1
(%) (%) : X3
, (X3) . X2

&5 MNIVE Y WEVIREEZS 0

Tab. 5 Significance tests of regression coefficients obtained by the quadratic polynomial regression model of Y

t P
X1 0.012162 0.002786 4.36 0.007
XiXe 0.000516 0.000185 2.78 0.039
X3X3 0.002056 0.000705 2.92 0.033
Xs 0.012833 0.005573 23 0.07
XX -0.00243 0.001566 1155 0.182
X 0.03769 0.03132 1.2 0.283
2.4 ITEZLEMHAEMA 2.65%, 1.36%
y Y 112.01, 12
118.38
X,;=25, X,=-2.5, X;=12.5(X;=100, X,=1, X;=35), 0.0539 '
, 1h, 35(mL:g)
25 BiERE 3 ik
6.50%,
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Study on evaluation model of extracting process of fucoidan
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Abstract: Fucoidan was extracted from Laminaria japonica by hot water through uniform design. To optimize the
extraction parameters, the weighting values of the separate yields of crude fucoidan (Y,,), fucose (Ys) and sulfate (Ys)
were used by Minitab. The results showed that the behavior of system was explained by the following quadratic
equation between the weighting values (Y) and the factors (extraction temperature, extraction time and the ratio of
solution to algae power): Y= 65.2 + 0.555x; + 1.73x, + 0.587x; + 0.0236x,° + 0.0939x5°- 0.110x,X,. Based on that
equation, the optimization condition was that extraction temperature 100°C, extraction time 1h and the ratio of so-
lution to algae power 35 (mL:g). Under this condition, the extraction rate of crude fucoidan, fucose and sulfate

group was 6.50%, 2.65% and 1.36%, respectively.
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