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Abstract; The optimization of phycoerythrin extraction from Por-
phyra haitanensis were investigated by single experiments and re-
sponse surface methodology. The single experiments were used to
explore the effects on the extraction rate and purity of phycoerythrin
by different enzyme amount, ultrasonic time, ultrasonic power, pH
and solid-liquid ratio. The best pH and solid-liquid ratio were deter-
mined as 5.0 and 1 : 40 (g/mL), respectively. Meanwhile, the en-
zyme amount, ultrasonic time and ultrasonic power were investigated
through response surface experiment. The optimal extraction condi-
tions were determined as follows: enzyme amount 0.05 g. ultrasonic
time 40 min and ultrasonic power 90 % of the rated one. Under these
conditions, the extraction rate and purity of phycoerythrin were
reached (1.80840.007) % and 0.46040.001, respectively.
Keywords: Porphyra haitanensis; phycoerythrin; ultrasound; cellu-

lase
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Figure 1  Effect of enzyme amount on the extraction rate and

purity of phycoerythrin from Porphyra haitanensis
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Figure 2 Effect of ultrasonic time on the extraction rate and

purity of phycoerythrin from Porphyra haitanensis
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Figure 3 Effect of ultrasonic power on the extraction rate and

purity of phycoerythrin from Porphyra haitanensis
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Figure 4 Effect of pH on the extraction rate and purity of

phycoerythrin from Porphyra haitanensis
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Figure 5 Effect of solid-liquid ratio on the extraction rate and

purity of phycoerythrin from Porphyra haitanensis
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Y, =1.8140.052X, —0.026 X, +0.066 X5 +0.007X, X, —
0.03X,X;—0.012X,X;—0.14X,2—0.22X,°—0.011X,?,
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Table 2 Design and results of response surface experiments

) ) S = X, X, X, Y13/ % Yo 4l
2 3 LA, MIE R A — 0 X X X X Y R . ; . 5 s il
Wi B 5 2 (P<<0.01) , Xy % Y, 19 5% Wi # 3 2 (P<C0.01) , X, %t ) 0 0 0 Lsl1 0,466
Yo (500 58 (P<T0.05), fH X, X Y, i 8 0 A B 3 (P> 3 — 0 —1 1.501 0.428
0.05) 5 [H1 5 7 B b i R T X020 Xo® XY 145 e AR 2 4 —1 1 0 1.368 0.408
(P<<0.01), X3 %t Y, By 2 M i 3 (P<<0.05), H X,*.X,%, 5 —1 0 1 1.687 0.382
Xy % Y, B IR B3 (P<<0.0D) 38 B3 X, Xo X Y, .Y, M 6 0 0 0 1.818 0.468
Xy X Y, R B 3% (P=>0.05) . X, X, %F Y, .Y, H05% ! 0 ! ! 1611 0-398
Wi B 5 S (P<C0.01) , X, X % Y, B 5% M 8 35 (P<<0.05) , 8 1 —1 0 1.511 0.411
9 0 0 0 1.799 0.460
Fz 1 MRz I T E & &K 10 1 0 1 1.745 0.438
Table 1 Factors and levels ofresponse surface experiments 11 0 —1 —1 1.528 0.410
design 12 0 0 0 1.803 0.459
— 13 0 -1 1 1.688 0.388
KXo /g Xo AR /min XA R/ % u 0 ) . 497 0401
-l 0.04 30 80 15 —1 —1 0 1.433 0.399
0 0.05 40 90 16 1 0 —1 1.677 0.429
1 0.06 50 100 17 0 0 0 1.808 0.469
3 BEEWEBBRIGEXEAEAGEMAERIMNAESH
Table 3 Analysis of variance of extraction rate and purity coefficients for phycoerythrin by

ultrasound &. hydrolysis methods from Porphyra haitanensis

BRI H  fshr RECEAG AR 2 Jr 22 M Y52z F & P1{H
Y, 1.810 0.004
e
Y, 0.460 0.003
Y, 0.052 0.003 0.022 0.022 269.01  <0.000 1
X Y, 0.009 0.002  6.661X10 1 6.661X10 ¢  14.42 0.006 7
Y, —0.026 0.003 0.005 0.005 66.93  <<0.000 1
X Y, 0.001 0.002  1.513X10°5 1.513X10°5 0.33 0.585 1
< Y, 0.066 0.003 0.035 0.035 42717 <00.000 1
Y,  —0.008 0.002  4.805X10°* 4.805X10°*  10.40  0.014 6
Y, 0.007 0.005  2.102X10~* 2.102X10* 2.58 0.152 4
XX Y,  —0.002 0.003  1.600X10°7 1.600X10 0.35 0.574 7
Y, —0.030 0.005 0.003 0.003 42.67 0.000 3
X Y, 0.014 0.003  7.562X10~% 7.562X10~¢  16.37 0.004 9
Y, —0.012 0.005  5.290X10 ¢ 5.290X10 1 6.48 0.038 3
XX Y, 0.005 0.003  9.025X1075 9.025X 1075 1.95 0.204 9
. Y, —0.140 0.004 0.088 0.088  1081.80  <00.000 1
Y,  —0.018 0.003 0.001 0.001 31.02 0.000 8
o Y, —0.220 0.004 0.200 0.200 241420  <0.000 1
Y,  —0.038 0.003 0.006 0.006 134.72  <00.000 1
) Y, —o0.011 0.004  4.664X10 ¢ 4.664X10 1 5.72 0.048 1
X Y,  —0.027 0.003 0.003 0.003 64.96  <0.000 1
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Table 4 Analysis of variance of regression model

b3 LD J7 22 H H B ¥ior % F {8 P{i W
Y, 0.370 9 0.041 504.41 <C0.000 1 % = x
FE A
Y 0.014 9 0.002 33.17 0.006 7 * % %
Y, 3.562>x101 3 1.187X 10! 2.21 0.229 2
3 G R A .
Y, 2.382x10* 3 7.942X107° 3.73 0.118 0
. Y, 2.148 X104 4 5.370X10°
aliiR 2% . ]
Y, 8.520X 1077 4 2.130X10°
N Y, 5.711X10* 7 8.158X10°
B % ]
Y 3.234X10 ¢ 7 4.621X10°
. Y, 0.370 16
A Z A
Y, 0.014 16
Toox % x FAREFMEFH(P<C0.01);Y:R?=0.988 5.R7;°=0.996 5; Y, :R*=0.977 1,Rq;>=0.947 6,
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Figure 6 Surface and contour plots mutual influence for the extraction conditions on the

extraction rate of phycoerythrin from Porphyra haitanensis
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Figure 7

Surface and contour plots mutual influence for the extraction conditions on the

purity of phycoerythrin from Porphyra haitanensis
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