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Abstract

Recycling waste glycerol obtained from biodiesel production has challenges,
particularly as this glycerol is not suitable for foods and cosmetics applications.
Therefore, fourteen strains of red yeasts from the culture collection of Thailand
Institute Scientific and Technological Research (TISTR) were screened for
carotenoids production in a yeast malt-extract medium (YM), basal medium
supplemented with pure glycerol (BMP) and basal medium supplemented with waste
glycerol (BMW) as a sole carbon source. The results showed that eleven strains could
grow and produce carotenoids in YM while only nine strains were observed in BMP
and BMW.

Therefore, nine strains of red yeasts found that Sporobolomyces pararoseus
TISTR5213 produced the maximum total carotenoids of 5.21+0.39, 1.72+0.16 and
1.77+0.01 mg/L or 1.04+0.14, 0.30+0.02 and 0.51+0.06 mg/g in YM, BMP and
BMW, respectively. Variable medium components of BMW were selected in
accordance with the Plackett-Burman experimental design. Three factors including
waste glycerol, yeast extract and K,HPO, were affected on DCW with confidence
levels more than 95.0%, while waste glycerol was the only one factor affected on total
carotenoids content with the confidence level more than 95.0%. The results revealed
that both DCW and total carotenoids content responses were selected in accordance
with only one factor of waste glycerol being significant with the confidence level

more than 99.0%. The optimal conditions of physical factors (pH and temperature
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levels) were then combined in further studies through the response surface
methodology approach. A quadratic model was constructed by central composite
design (CCD). It revealed that, glycerol concentration and temperature were
significant and influenced on the content of total carotenoids (p<0.05). Using
experimental designs, the total carotenoids production yield increased from 1.77 to
53.70 mg/L or about 2,933.90% higher than un-optimized BMW. The optimal
conditions to achieve maximum yield of total carotenoids were; waste glycerol 55.04
g/L, initial pH at 5.63 and 24.01°C for 5 days.

The scale-up of carotenoids production was investigated by bath fermentation
carried out in 3.0 L air-lift fermentor containing of 2.0 L optimized BMW under the
control and uncontrolled pH conditions. The total carotenoids production yield of
46.67+0.31 mg/L and DCW of 6.73+0.06 g/L were obtained at days 5 of cultivation
periods under uncontrolled pH condition while the controlled pH condition at pH 5.63
showed the total carotenoids production yield of 46.08+0.11mg/L and DCW of
14.11+0.07 g/L at days 7 of cultivation periods. Moreover, this study found that the
optimized BMW could enhance the carotenoids production yield, so the production
cost was dramatically decreased from 8.56 to 0.29 Baht/mg/L or about 2,850%
reduction. This result indicates that waste glycerol from biodiesel production process

shows high potential as a sole of carbon for carotenoids production.

Keywords : carotenoids, Plackett-Burman design, central composite design,

waste glycerol, Sporobolomyces pararoseus TISTR5213



