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Study on the preparation of water soluble pigment from the
green tide algae Enteromorpha prolifera
WANG Peng, HUANG Zhi-jun, JIAO Jiao,LI Yin-ping, JIANG Xiao-lu"

(College of Food Science and Engineering,Ocean University of China, Qingdao 266003, China)

Abstract: Due to the unstability of chlorophyll in Enteromorpha prolifera,a new method for water-soluble pigment
preparation was established in this study. The detailed process mainly included Cu** replacement, acetone
extraction,and salifying reaction and the related technical parameters were optimized. Results showed that the
chlorophyll extraction rate reached 0.17% with 0.6% ( w/w) CuSO, addition. Effect of NaOH dose, duration, and
temperature on the salifying reaction were also investigated by single factor experiment and response surface
methodology.For 50mL 1g/L chlorophyll concentrate, the optimum conditions were NaOH dose 50mg,temperature
45.8°C,and reaction time 52.2min, respectively.And the corresponding pigment production could reach 1.068mg/mL.
Main indexes of the pigment product produced by this method met all the requirements of GB26406-2011.
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Table 1  Factors and levels of single factor experiments

AL ES K-
NaOH( mg) 20 30 40 50 60 70
RRIREE(C) 20 30 40 50 60 70
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Table 2 Factors and levels in Box—Behnken analysis
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Table 3 Box—Behnken design matrix and experimental results

RGO, X, oo s
1 0 1 1 0.646
2 -1 0 -1 0.374
3 0 0 1.020
4 0 0 1.042
5 0 -1 -1 0.328
6 0 0 1.076
7 -1 0 1 0.424
8 1 1 0 0.920
9 0 1 -1 0.636
10 1 0 -1 0.646
11 -1 -1 0 0.230
12 1 0 1 0.858
13 0 0 0 1.020
14 1 -1 0 0.554
15 0 -1 1 0.700
16 0 0 0 1.086
17 -1 1 0 0.212
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Table 4 ANOVA of quadratic polynomial model and significance test
J7 AR 52 B ¥7 F 18 p 1B B
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X, X, 92.16 1 92.16 6.92 0.0339 *
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X, X, 30.8 1 30.8 2.31 0.172
X,? 1199,72 1 1199.72 90.12 <0.0001
X,? 828.8 1 828.8 62.26 <0.0001
X,? 319.06 1 319.06 23.97 0.0018
W% 93.19 7 13.31
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temperature on production of pigment
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Fig.8 UV-Vis absorption spectra
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Table 5 Quality indexes of Enteromorpha water soluble pigment

Jbig=- =170 ) E GB 26406-2011
pH 10.96 9.5~11.0
E;7, (405 +3)nm 569.7 =568

WG L 3.41 3.0-4.0
R (w% ) 4.1 <8

TiiF B4R (w6 ) 0.013 <0.025
F s (w% ) 3.2 <5
i (mg/kg) 3.87 <5
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