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Optimization of Multi—enzymatic Extraction of Astaxanthin
from Haematococcus pluvialis by Response Surface Methodology

ZHANG Ye,LIU Zhi-wei" ,TAN Xing-he "

(Key Laboratory of Food Science and Biotechnology, College of Food Science and Technology,
Hunan Agricultural University of Hunan Province , Changsha 410000, China)

Abstract ; In this study, the efficiency of enzymes( cellulase, pectinase and complex enzyme ) on the hydrolysis of cell wall of H.

pluvialis was studied. And response surface methodology was employed to optimize the hydrolysis conditions. Results indicated

that when pectinase and cellulase mixed with the ratio of 1: 1 (U/U), enzyme dosage 7000 U/mL, the optimal hydrolysis

conditions were as follows : pH4.9 , temperature 49 °C , and time 6 h.Under these conditions, the theoretical and actual crude

yield of astaxanthin were reached 70.21% and 71.08% +0.26% ,with a relative error of 1.2% .This method of multi-—enzymatic

hydrolysis has the advantages of simple reaction, mild conditions, green security and high efficiency, which can apply in the

practical extraction process of astaxanthin from H.pluvialis.
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Fig.1 Effects of type and activity of enzyme
on the yield of astaxanthin from H.pluvialis
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Table 2 Experimental design and corresponding

results for response surface analysis

e Y IR
FRS A B O pmer(w)
1 0 0 0 71.18
2 0 1 -1 48.72
3 -1 0 -1 63.39
4 1 1 0 39.99
5 0 0 0 69.21
6 0 0 0 69.37
7 0 -1 1 53.60
8 0 0 0 68.11
9 -1 0 1 55.33
10 0 0 0 71.85
11 -1 -1 0 51.83
12 1 -1 0 56.08
13 0 1 1 41.72
14 1 0 1 57.61
15 -1 1 0 53.09
16 0 -1 -1 48.60
17 1 0 1 58.44

®3 CREWIRARIRL ) T5 25 34

Table 3 Analysis of variance the regression model

ki P AME Hr FE PAiH
i8] 1585.90 9 176.21 65.80 <0.0001
16.59 1 16.59 6.19 0.0417
B 88.38 1 88.38 32.99 0.0007
C 10.65 1 10.65 3.97 0.0865
AB 75.26 1 75.26 28.09 0.0011
AC 19.76 1 19.76 7.37 0.0300
BC 36.00 1 36.00 13.44 0.0080
A’ 88.40 1 88.40 33.04 0.0007
B 961.89 1 961.89  359.18 <0.0001
c 187.29 1 187.29 69.97 <0.0001
k% 18.75 7 2.68
iR 9.37 3 3.12 1.33 0.3820
alijR 2= 9.38 4 2.35
MR 160540 16
(s al ) o

2.2.3 WA RSAT S B SN E T 4
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2R 00 T TR Dt 1 A 1520 2 BH W BRI 2 22 (8] 19 38 BB FH i
W, mES AT, =438 HAEH ABAC . BC %R
R AR A5 i 2 LA 2
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Fig.5 Response surface and contour plots showing
the effects of interactions among different factors

on the extraction yield of astaxanthin from H.pluvialis
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