
Overview
A fed-batch process to express milk proteins through Pichia species was optimized by 
conducting several tests at 2L scale. Design of experiments using SAS JMP® was employed 
to vary four variables (phosphate concentration, temperature, dissolved oxygen, and pH of 
the media) at three levels, see Table 1. Aeration was maintained at 1 vvm throughout. The 
optimal process at 2L was scaled to 300L followed by centrifugation for supernatant 
recovery. Downstream recovery process was developed to concentrate and purify proteins 
from the supernatant. These proteins are now being tested in several milk formulations.
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Summary/ Conclusion
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Process Chain from 2L to 300L

Successful Scale-Up to 300L

• The process successfully scaled to 300L
– Cell growth  and other profiles at 2L and 300L were similar

• Higher phosphate concentration improved biomass growth but not 

protein expression

• Limited oxygen concentration improved protein expression without 

influencing biomass or protein yields

• Further work on media optimization and product recovery underway

1. Process Optimization at 2L Scale2. Seed One at 10L Reactor

3. Scale-up to 300L

Figure 1. (a) Wet Cell Weight and (b) DO profile at 2L scale Figure 2. Comparison of (a) Wet Cell Weight and (b) DO from 2 and 300L

Table 1. Design of Experiments

1. Supernatant Storage 
and Concentration

2. Tangential Flow Filtration

3. Preparative 
Chromatography
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Figure 3. Protein obtained after TFF and Preparative Chromatography


