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Optimization of extraction process of phlorotannins from Sargassum horneri
by enzymatic hydrolysis
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(College of Food Science and Engineering, Dalian Ocean University, Dalian 116023, China)

ABSTRACT: Objective To optimize the method of extracting brown algal polyphenols from Sargassum horneri
by enzymatic method, and improve the extraction rate of polyphenols from brown algae. Methods The polyphenols
were extracted from Sargassum horneri by enzymatic method. The effects of cellulase addition, enzymatic hydrolysis
temperature, enzymatic hydrolysis time, enzymatic hydrolysis pH and substrate concentration on the extraction of
polyphenols were studied by single factor tests. The orthogonal test was used to optimize the extraction process
conditions. Results The effects of various factors on the yield of polyphenols were as follows: enzymatic
pH>enzymatic temperature>enzyme addition>enzymatic time. The optimal enzymatic conditions were as follows:
liquid to material ratio was 25:1 (mL/g), the amount of enzyme accounted for 4% of the quality of copperalga powder
(enzyme activity: 6000 U), the enzymatic hydrolysis temperature was 55 °C, the enzymatic hydrolysis time was 6 h,
and the enzymatic hydrolysis pH was 5.0. Under this condition, the polyphenol yield was 14.74 mg GA/g.
Conclusion Compared with the traditional extraction process, the biological enzymatic method is more green and
safe, and the extraction efficiency is higher, which can be widely used in the extraction technology.
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Table 1 Orthogonal experiment factors and levels
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1 3 45 4 45
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3 5 55 6 5.5
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Fig.3 Effect of temperature on polyphenol yields (n=3)
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Fig.4 Effect of temperature on polyphenol yields (n=3)
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Table 2 Orthogonal test table

o A B C D B
IS W WL i e pH /(me GAD)
1% /°C

1 3 45 4 45 12.98
2 3 50 5 5.5 13.63
3 3 55 6 5 13.76
4 4 45 5 55 13.49
5 4 50 6 4.5 13.66
6 4 55 4 5 14.36
7 5 45 6 5 14.21
8 5 50 4 5.5 11.33
9 5 55 5 45 14.06
K 13.46 13.56 12.89 13.57
K, 13.84 12.87 13.73 14.07
Ky 13.20 14.06 13.88 12.86
R 0.64 1.19 0.99 121
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Table 3 Results of the optimized groups
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