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Comparison of Anticacer Activities from the Culture and Extraction Conditions of the Spirulina platen-
sis. Kim, Hyou-Sung, Cheol-Hee Kim, Jung-Hwa Kim, Min-Chul Kwon, Jung-Hwan Cho', Hyeong-
Geun Gwak?, Bo-Young Hwang?, Jin-Chul Kim, and Hyeon Yong Lee*. School of Biotechnology and
Bioengineering, Kangwon National University, Chunchon 200-701, Korea, 'Kum-young food, Jumunjin-eup
210-801, Korea, 2Daejeon-dong, Kangneung 210-340, Korea — A extract from Spirulina platensis of seawater
and freshwater was obtained by using the water and ethanol. Extraction yields of seawater S. platensis were
observed about 3% higher than freshwater S. platensis. Cytotoxicity (HEK293) and inhibition ratio of cancer
cell line (A549, AGS, MCF7, Hep3B) in adding of the extracts from the S. platensis of seawater and freshwa-
ter were measured by SRB assay. Cytotoxicity of all of the extracts in adding 1.0 mg/ml was below 26%. Cto-
toxicity of the extracts from the seawater S. platensis were about 6% less than freshwater S. plafensis.
Inhibition ratio of cancer cell growth was inhibited by adding 1.0 mg/ml of the extracts that was obtained
about 80%. Inhibition effect of cancer cell growth in adding seawater S. platensis was observed higher than
freshwater S. platensis. Differentiation ratio of HL-60 cells in adding the extracts of seawater S. platensis was
observed highly that was 160.9%.

Key words: Seawater culture, freshwater culture, cytotoxicity, anticancer activity, selectivity, Spirulina plat-
ensis
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Table 1. Comparison of the extraction yields from seawater and
freshwater Spirulina platensis.

Spirulina Water Ex. Water Ex. EtOH Ex.
platensis 60°C 100°C 60°C
Seawater (%) 18.16 19.8 18.3
Freshwater (%) 17.69 14.17 16.66
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Fig. 1. Cytotoxicity of the extracts from the seawater (*) or
freshwater cultured of Spirulina platensis on normal cell lines,
HEK293.
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Fig. 2. Inhibition ratio of growth of A549 (bar chart, %) and selectivity (scatter line) in adding the extracts from the seawater (%)
and freshwater of Spirulina platensis.
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Fig. 3. Inhibition ratio of growth of AGS (bar chart, %) and selectivity (scatter line) in adding the extracts from the seawater (*)
and freshwater of Spirulina platensis.
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Table 2. Inhibition ratie of growing of MCF7, Hep3B and selec-
tivity in adding the extracts from seawater (*) and freshwater
Spirulina platensis.

Spifulina Concentration Inhibition ratio (%) Selectivity
platensis (g/L) MCF7 Hep3B MCF7 Hep3B
0.2 46.7 40.2 3.49 3
Water 0.4 51.7 53.7 3.36 3.49
Ex. 60°C 0.6 66.8 62.7 3.63 3.41
0.8 72.8 77.9 3.59 3.84
1.0 78.7 80.4 347 3.54
0.2 45.7 43.7 3.66 35
Water 0.4 54.8 524 3.75 3.59
Ex. 0.6 63.2 66.8 3.81 4.02
60°C* 0.8 70.4 76.9 3.74 4.09
1.0 80.4 83.4 3.85 3.99
0.2 40.8 37.5 2.79 257
Water 0.4 527 50.7 3.14 3.02
Ex. 0.6 60.7 64.8 3.13 334
100°C 0.8 64.8 70.8 291 3.17
1.0 75.4 73.8 3.05 2.99
0.2 463 42.9 3.51 3.25
Water 0.4 50.4 54.8 323 3.51
Ex. 0.6 59.6 60.8 3.2 327
100°C* 08 703 726 3.43 3.54
1.0 78.9 82.6 3.7 3.88
0.2 39.4 374 2.53 24
0.4 437 48.7 26 2.9
Etgoﬁfgx' 0.6 504 574 308 297
0.8 63.5 63.8 2.95 2.97
1.0 73.4 72.8 2.84 2.82
0.2 425 43.7 3.04 3.12
0.4 55.7 52.7 3.42 3.23
EtOH Ex.
60°C*X 0.6 645 605  3.69  3.46
0.8 73.4 72.5 3.45 34
1.0 76.4 77.7 3.12 3.17
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Fig. 4. Differentiation of HL-60 cells in adding the extracts from the seawater (*) and freshwater of Spirulina platensis.

Fig. 5. Differentiation of HL-60 cells in adding the extracts from the Spirulina platensis. (A) no addition (3 days), (B) freshwater
Spirulina platensis (3 days), (C) seawater Spirulina platensis (3 days)
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