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Study on the Combined Extraction Technologyof
Algae Polyphenols with Antibacterial Activity
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Engineering, Ocean University of China, Qingdao 266003, China)

Abstract: Method of microwave and ultrasonic joint extraction of algae polyphenols was established by

orthogonal experiment, and meanwhile antimicrobial activity of polyphenols was carried out in seven kinds of

bacteria and four fungi by flat punch. The best process was solid—liquid ratio (homogenized: ethanol, g/mL) 1:7,

85% ethanol concentration, temperature 70 °C, extraction 2 times, extraction 4 h, kelp polyphenols extraction

rate 2.08%. Polyphenols had antimicrobial effects on 2 Gram—positive bacteria and five Gram—negative bacteri—

a in a dose—dependent effect relationship type. The minimum inhibitory concentration of 10-40 wg/mL, which

showed obvious inhibitory effect on E. coli, Pseudomonas aeruginosa, Penicillium, Candida albicans also inhib—

ited.
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Tab.1 Standard solution curve
1 2 3 4 5 6

0 mL 1 mL 2 mL 3 mL 4 mL 5 mL

5 mL 4 mL 3 mL 2 mL 1 mL 0 mL

5 mL 5 mL 5 mL 5 mL 5 mL 5 mL

pH 7.5 15 mL 15 mL 15 mL 15 mL 15 mL 15 mL

15 min 540 nm A
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Tab.2 Table of factors and levels
A B C D .
/°C 1% /
g/mL
1 3.5 60 75 1 1:5
2 4.0 70 80 2 1:6
3 45 80 85 3 17
4 50 90 90 4 1:8
3
Tab.3  Results of orthogonal experiments
A B C D E T/%
1 1 1 1 1 1 0.792 7
2 1 2 2 2 2 1.290 7
3 1 3 3 3 3 1.577 8
4 1 4 4 4 4 1.777 5
5 2 1 2 3 4 1.669 5
6 2 2 1 4 3 1.573 3
7 2 3 4 1 2 1.429 6
8 2 4 3 2 1 1.114 1
9 3 1 3 4 2 1.441 1
10 3 2 4 3 1 1.368 1
11 3 3 1 2 4 1.443 2
12 3 4 2 1 3 1.226 8
13 4 1 4 2 3 1.856 8
14 4 2 3 1 4 1.864 9
15 4 3 2 4 1 1.030 6
16 4 4 1 3 2 09551
R1 1.360 1.440 1.191 1.329 1.076
R2 1.447 1.524 1.304 1.426 1.279
R3 1.370 1.370 1.499 1.393 1.559
R4 1.427 1.268 1.608 1.456 1.689
R 0.087 0.256 0.417 0.127 0.613
E> C> B>
D> E.CiB,D,A, 2.20%
E;<Cs.D, E;<Cs.D,
E;C;B,D,A, 2.08% 2.20% o
E;C3B,D,A, g/ml 1.7 85% 70 C
2 4 ho
2.4
2.4.1
KP 2 5
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4
Tab.4  Inhibition fungi of algae extraction

++ ++ +++ +++ F+++
<
3
g/ml. 1.7 85% 70 °C 2 4 ho
2.08%

N N N Y N N 7 MIC

40.10.10.40.10.40 40 pg/mL. N
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