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Measuring the KLa and oxygen saturation concentration
To determine the KLa in the Infors3 system, aeration was switched off and the pO2 curve was recorded (Supplementary Figure 1A).  The logarithm of the difference between the starting pO2 value and the pO2 at time t (pO2,(t)) of gassing out was calculated and plotted against the time (Supplementary Figure 1B). The slope corresponds to the KLa after extrapolation to 1 min-1.
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Supplementary Figure 1: Representative A pO2 curve and B logarithmic differences between the starting pO2 and pO2(t) at time t of a measurement. The curves were recorded during outgassing with K. lactis (ΔOD600 = 30–40) with an aeration rate of 0.5 vvm and an agitation rate of 1200 rpm in a working volume of 3.43 L. 
The KLa calculations were repeated in a response surface design by investigating an aeration range of 0.5–1.5 vvm and an agitation range of 800–1200 rpm (Supplementary Figure 2). ANOVA of the KLa predictive model showed the model is significant (p = 0.0005) with a non-significant lack of fit (p = 0.9066). 

rpm [image: ]
Supplementary Figure 2: Contour plot of the predictive model for KLa (min-1) with the influencing factors stirrer speed and aeration rate within the experimental limits.


Determination of oxygen solubility in the fermentation medium: Probe response of DO to increased H2O2 volumes
The oxygen saturation was determined as described by Vendruscolo et al. (2012). The probe response after adding known amounts of H2O2 is shown in Supplementary Figure 3. The probe was calibrated to 100% by aeration with air to equilibrium. The oxygen was gassed out with nitrogen before each measurement.
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Supplementary Figure 3: Probe response of dissolved oxygen at 30 °C in cell-free fermentation medium. 
The experimental data points were fitted to Supplementary Eq. 1 (R2 = 0.99921): 

DO saturation = 0.9 + DO  15.63			Supplementary Equation 1

Using Supplementary Eq.1, the oxygen solubility at 100% saturation in the cell-free fermentation medium was 6.34 mgO2 L-1.

Determination of oxygen solubility in the fermentation medium: Estimation during the cultivation of K. lactis
[bookmark: _Hlk49326539]To estimate the oxygen solubility, the aeration was switched off during fermentation with a known CDW. Based on the percentage decrease of the DO, the saturation concentration of oxygen was determined assuming that the DO probe response at 100% corresponds to the saturation concentration of O2 in the medium when aerated with air. Shortly before recording the DO drop, the average  value was determined by exhaust gas analysis (Supplementary Eq.2). We assumed that  =  because, during  recording, the change of DO was negligible (< 2%).
			Supplementary Equation 2
With the known oxygen uptake rate and CDW, the specific oxygen uptake rate was determined (Supplementary Eq. 3).
			Supplementary Equation 3
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Supplementary Figure 4: DO saturation curve during the fermentation of K. lactis. The curve was recorded during fermentation with an aeration rate of 1 vvm air and an agitation rate of 1000 rpm in a working volume of 3.43 L:  indicates the range in which the  value was recorded, A-D shows the test intervals in which  was recorded.



As shown in Supplementary Figure 4, the oxygen solubility was determined four times (A-D) during fermentation with K. lactis. For this purpose, the aeration was switched off and the saturation concentration was determined based on the decreasing DO value. The calculation is shown schematically in Supplementary Figure 5 and in the following derivation:
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Supplementary Figure 5: Schematic DO response during determination of 
The percentage DO can be expressed as the ratio of the DO concentration to the saturation concentration of oxygen in the medium, according to Supplementary Eq. 4.  
 		                                                           Supplementary Equation 4
The decreasing DO follows a linear relationship. The y and x values (Supplementary Eq. 5) are displayed as intervals in which the linear decrease is valid. The slope (m) corresponds to the previously determined specific oxygen uptake () and the CDW from the corresponding test interval.
 							Supplementary Equation 5
where  = cL,2-cL,1   and  = = t2- t1 [min]. With  ; b = cL,1 ; cL,1 =    and cL,2  =   . 
This leads to Supplementary Eq. 6:
				Supplementary Equation 6
Division by and rearrangement of the equation leads to Supplementary Eq. 7:
  						Supplementary Equation 7

[bookmark: _Ref46919842][bookmark: _Ref47441949]Supplementary Table 1: Results of  during fermentation:  .
	Outgassing interval [-]
	CDW [g L-1]
	DO1 [%]
	DO2 [%]
	Δt [min]
	 


	A
	2.55
	43.2
	31.5
	0.40
	6.67

	B
	2.61
	60.7
	37.8
	0.58
	6.50

	C
	2.69
	67.6
	48.5
	0.58
	6.46

	D
	2.75
	56.3
	38.0
	0.40
	5.29




Based on the results in Supplementary Table 1 the saturation concentration of oxygen was determined as 6.23 ± 0.63 mgO2 L-1.
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