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Basic characteristics of astaxanthin including solubility and stability were investigated. Astaxanthin showed a very poor solubility in
water, but it was highly soluble in organic solvents such as acetone and acetic acid. The solubility of astaxanthin in acidic condition
was 10-20 times higher than those in neutral and basic conditions. Astaxanthin was very unstable in acidic condition under UV
irradiation and in the presence of oxygen. Also, heating even for a very short time accelerated the degradation of astaxanthin. In
conclusion, it is required to enhance the water-solubility and stability of astaxanthin for industrial application in food and cosmetic area.
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Figures 1. Solubility of synthetic astaxanthin in various solvent.
* Astaxanthin : solvent=0.01 : 100 (w/v)
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Table 1. Water-solubility of synthetic astaxanthin at various pHs

pH Solubility* (yg/mL) Relative solubility
2 2487 + 0.75 21.44

6.5 1.16 + 0.09 1

8 275 + 0.17 2.37

N
Values are means = S.D.

Table 2. Water-solubility of synthetic astaxanthin at various temperatures

Temperature (C) Solubility{’ (¢g/mL) Relative solubility

4 2.81 + 0.09 1
25 4.64 + 0.02 1.65
45 11.16 + 0.06 3.97

N
Values are means = S.D.
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Figures 2. Effect of UV on the long-term stability of synthetic
astaxanthin at room temperature. (N, dark; —@-, UV irradiation)
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Figures 3. Effect of oxygen on the long-term stability of synthetic
astaxanthin at room temperature. (-, oxygen-free; —@-, oxygen-exposed)
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Figures 4. Effect of temperature on the long-term stability of synthetic
astaxanthin. (-@-, 4C; &, 25C; -, 457C)
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Figures 5. Effect of pH on the long-term stability of synthetic
astaxanthin at 4C. (-@-, pH 3; —~~, pH 5; -, pH 8)
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Figures 6. Effect of heating on the stability of synthetic astaxanthin.
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