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                  Improvement of astaxanthin production by Phaffia rhodozyma GM807 was 
performed using ethyl-methanesulfonate (EMS) mutagenesis and optimization condition for 
growth and carotenoid production. Repetitive mutation with increasing EMS concentration or 
longer period of treatment, 3 mutants of S4, GBF8 and GBF9 strains were obtained after 
screening for carotenoid-hyperproducing strains on -ionone medium. These mutants, though 
produced not much higher carotenoid content, they gave higher astaxathin content at 70.28, 
62.05 and 64.30 % respectively, as compared with that of GM807 at 44.71 %. Stability of 
carotenoid production by the mutants during 5 consecutive passages revealed that GBF9 was 
the best carotenoid producing strain among all with carotenoid content ranging from 320–350 
μg/g yeast. The parent yeast and the 3 mutants grew rapidly within the first 2 days and gave 
maximum carotenoid yield at day 6. The optimal pH for growth of these yeasts was at 5, while 
that for carotenoid production was at 4. Exploration of acidic juice as nutrient, such as 
coconut juice, pineapple juice, sugarcane juice guava juice and tamarind juice, based on the 
initial reducing sugar concentration of 10 g/L demonstrated that pineapple juice was well-suit 
for growth and carotenoid production for all strains. However, GBF9 remained the best 
carotenoid producer with highest carotenoid yield. In addition, studying on n-hexadecane as 
oxygen vector found that n-hexadecane was toxic and decreased yeast cell mass. Addition of 
2% (v/v) hexadecane at any cultivation period could not enhance cell mass and carotenoid 
yield.  Among the tested nitrogen source, urea was best source of nitrogen for high growth 
and carotenoid yield. The excess of nitrogen and carbon in medium resulted in increasing cell 
growth but reducing carotenoid yield, whereas the optimum C:N ration at 29 could promote 
carotenoid production. Kinetic study of GBF9 under batch and fed-batch mode showed that 
fed-batch fermentation led GBF9 to higher carotenoid production and cell mass than that of 
the batch fermentation at 1.3 and 2.5 fold, respectively. Furthermore, evaluation the optimal 
condition for dried yeast storage revealed that carotenoid remained stable after 210 days 
when kept in the dark, under vacuum condition at -80 CO which was better than that at -20 OC 
and -4 OC respectively. 
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