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Abstract : A marine alga, Spirulina maxima, was extracted under high pressure and low temperature
conditions at 500 MPa and 60°C for 5 and 10 min. A high pressure of 500 MPa was applied to improve
process yields because of low temperature extraction. This method resulted in highest higher extraction
yield of 26.1% (w/w) in comparison to those results obtained from conventional extraction methods which
produced a yield of 17.6% (w/w) from water. The extracts from this process also showed 19% of low
cytotoxicity against human normal fibroblast cells in adding 1.0 mg/ml of the highest concentration. The
crude extract significantly reduced the production of Prostaglandin E, (PGE,) from CCD-986sk cells and
increased nitric oxide production by macrophages. These higher activities of enhancing skin immune
functions were found to have high antioxidant extract properties, like a 98% increase in DPPH radical
scavenging activity. The extracts from the high pressure process showed a higher elution of active
components than other processes and generated new compounds based on HPLC analysis. This clearly
indicates that the extracts from high pressure and low temperature conditions have higher skin immune
activation properties that have not been previously reported.
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Table 1. The extraction yields of Spirulina maxima from
different extraction processes

Sample Yields (%, w/w)
WE* 17.6£0.31
HPES** 25.310.29
HPE15%x** 26.1+£0.20

Each value were compared with control at “p<0.001, “"p<0.003,
*p<0.01 by Student t-test. Mean values*standard deviation from
triplicate separated experiments are shown.

*water extract at 100°C, control.

**holding high pressure for 5 min at 60°C with water solvent.
***holding high pressure for 15 min at 60°C with water solvent.
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Fig. 1. Cytotoxicity of Spirulina maxima extraction on the
normal human fibroblast, CCD-986sk. The results
are expressed as the average of triplicate samples.
The values represent the meanztstandard deviation
(WE: water extract at 100°C, control, HPES:
holding high pressure for 5 min at 60°C with
water solvent, HPE1S: holding high pressure for
15 min at 60°C with water solvent)
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Fig. 2. Effects of Spirulina maxima extraction on the PGE,
secretion of the human fibroblast, CCD-986sk, by
non-UV irradiation and UV irradiation. The results
are expressed as the average of triplicate samples.
The values represent the meant standard deviation
(Non UV control: 874 pg/ml, UV irradiation: 2,738
pg/ml, WE: water extract at 100°C, control, HPES:
holding high pressure for 5 min at 60°C with water
solvent, HPE15: holding high pressure for 15 min
at 60°C with water solvent, HPE15: holding high
pressure for 15 min at 60°C with water solvent)
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Fig. 3. Scavenging effects of Spirulina maxima from three
different extraction processes. The results are
expressed as the average of triplicate samples. The
values represent the meantstandard deviation
(WE: water extract at 100°C, control, HPES5:
holding high pressure for 5min at 60°C with
water solvent, HPE1S: holding high pressure for
15 min at 60°C with water solvent)
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1.0 mg/ml of Spirulina maxima extraction from
three different extraction processes. The results are
expressed as the average of triplicate samples. The
values represent the meanz*standard deviation
(WE: water extract at 100°C, control, HPES5:
holding high pressure for 5 min at 60°C with
water solvent, HPE1S: holding high pressure for
15 min at 60°C with water solvent)
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Fig. 5. Comparison of HPLC peaks of S. maxima (a) WE, (b) HPE15
(WE: water extract at 100°C, control, HPE15: holding high pressure for 15 min at 60°C with water solvent)
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