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Carotenoids are natural lipid-soluble pigments, which are produced primarily by bacteria, algae, and
plants. Many studies have focused on the identification, production, and utilization of natural sources
of astaxanthin from algae, yeast, and crustacean byproducts as an alternative to the synthetic pigment,
which is mostly used today. The aim of the present study was to identify a mutant of Paracoccus
haeundaensis by exposure to UV and ethyl methanesulfonate (EMS). The mutant was then exposed to
nutrient stress conditions to isolate an astaxanthin-hyperproducing strain, followed by characterization
of the mutant. The survival rate decreased in accordance with an increase in the UV exposure time
and an increase in the EMS concentration. A mutant of the original P. haeundaensis strain was identi-
fied that showed hyperproduction of astaxanthin following exposure to UV irradiation (20 min) and
EMS treatment (0.4 M concentration). The optimal culture conditions for the PUE mutant were 25T,
pH 7-8, and 3% NaCl. The effects of various carbon and nitrogen sources on the growth and astax-
anthin production of PUE were examined. The addition of 1% raffinose and 3% potassium nitrate in-
fluenced cell growth and astaxanthin production. The selected mutant exhibited an increase of 1.58
folds in astaxanthin content compared to initial wild type strain. A genetically stable mutant strain
obtained using mutagen (UV irradiation and EMS treatment) may be a suitable candidate for further

industrial scale production of astaxanthin.
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Fig. 1. Effect of UV irradiation on survival rate (A), biomass
and astaxanthin production (B) in Paracoccus haeundaensis.
Biomass (M), astaxanthin ().
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Table 1. Astaxanthin content of wild type and mutants

Biomass (g/1) Astaxanthin production

(ug/ml)
Wild type 245 44325
P.20 216 64.2+1.3
Pg00° 2.30 51.142.9
PUE 2.07 70.7+1.3

*Bacteria were grown in PPES-II broth at 25C for 48 hr. All
the analyses were repeated in triplicates and their averages
were employed.
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Fig. 3. Astaxanthin production of P. haeundaensis mutants (PUE)
obtained with (A) temperature, (B) pH and (C) NaCl
concentration.
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4494224 pg/ml, PUE: 45.3+1.58 ug/ml). PUE 2 wild type
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