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Optimization of cell growth and TAPS production by

Pichia ciferrii mutant in batch culture
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Abstract

Batch culture of mutant derived from Pichia ciferrii ATCC 14091 was investigated
for producing the intracellular tetraacetylphytosphingosine (TAPS). Composite
experimental design was used to optimize the composition of the culture medium for
maximizing the productivity of TAPS. In this experiment, various culture parameters
were investigated that were the effects of temperature, the initial culture pH, the
carbon-to-nitrogen ratio, the concentration of trace elements, and the concentration of
cofactors. The optimal temperature for cell growth and TAPS synthesis appeared to be
25C. An initial pH value of 7.5 gave the best results. Under the best condition, the
maximum TAPS concentration indicated 7.2 g/L and its productivity was 0.06 g/L-hr
ina 25 L jar
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APE FPAT. FAFE 80071000 mpmolA zol7t oy wEE £
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t}. Glycerol 100g/L o]’} A$ TA = F7IIAAT TAPS F=v F718HA] &
gom, FHoz i FZo0= Qs A wjYr)zte] AR

vjekz Ao thdt ATE £§3HH P ciferri UV-p63-NTG4E TAPS AJAMoA X
7] pH7} 7591 TAPS AJAF ¥jx] 1.0 LL 2.5 L jar Ha 20| ¥1 25Te|A 1000
rpm¢] WEEF 0.5 vwwme] F7|Z2AA HjYT A} Ho TAPS ¥=v 72 g/Lo]
31, TAPS &3 AAA-L 74z} 72%9 0.06 g/L-hro] T} 3 Fig 194 HXo]
TAPSE AN 29 5% Z7}d we} Z7}8lE growth-associated formo] ]t}
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Fig 1. Profiles of C/N (38.4) ration on the TAPS production with Pichia ciferrii
UV-P63-NTG4 at glycerol 100 g/L, pH 7.5 and 257C.
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Table 1. Effect of pH on the cell growth and TAPS production with P. ciferrii
UV-P63-NTG4.

Initial Final Cell mass TAPS

pH pH (g/L) (g/L)

6.0 8.1 28.6 2.6

7.0 7.2 31.7 3.2

75 7.8 30.7 34

8.0 8.0 29.0 3.1

8.5 79 26.5 1.4

9.0 7.2 14.7 0.5

Table 2. Effect of fermentation temperature on the cell mass and TAPS production with P.
ciferrii UV-P63-NTG4 in 2.5 L fermentor.

Temperatare  Cuture time  Cell mass Final TAPS Y16 Pr
(0 (hr) ) pH L) (&) (gLhn
20 120 30.0 75 4.4 0.056 0.034
25 120 41.1 7.6 72 0.072 0.060
30 96 38.9 7.4 6.7 0.067 0.070

Table 3. Effect of C/N ratio on the cell mass and TAPS production with P. ciferrii

UV-P63-NTG4 in 2.5 L jar fermentor.

Glycerol (g/L, w/v) 80 100 120
C/N ratio 30.7 38.4 46.1
u (' 0.21 0.28 0.24
Cell mass (g/L) 33.3 41.1 46.4
Final pH 7.6 7.56 5.90
TAPS (g/L) 5.0 72 72
Yo (g/g) 0.066 0.072 0.066
Pr (g/hr)’ 0.052 0.060 0.060
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