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Figure 1: Visual appearance of
fungal culture after 14 days of
fermentation, illustrating pigment
development under controlled

conditions

Methodology

A full factorial Dok with two centre points was designed and
analysed using MODDE 13.1 to optimize fungal biomass.
Pre-cultures were prepared in shake flasks and used to
(3.0 L working volume).
~ermentations ran in batch mode for up to 14 days, with pH

inoculate 5.0L bioreactors

1

0,4-

(4.0-6.5) and temperature (20-26 °C) as variable factors. DO

was maintained at 20% via cascade control, and agitation |
ranged from 250-450 rpm. Daily samples were taken to o

measure dry cell weight (DCW) and visually assess pigment

formation.

5.0 L Bioreactor
inoculation (5% v/v
inoculum)

Pre-culture (Shake
flask, 7 days)

H3PO4 & 6M NaOH)

DO: 20% cascade
Airflow: 0-0.25 vwwm
Agitation: 250-450 rpm

Controlled
Fermentation (3L
working volume)

Temp: 20-26°C
pH:4.0-6.5(6M
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To compare growth efficiency, a
variable called productivity was
introduced: Productivity (%/hour) =
(Maximum DCW %) / (Time of
maximum DCW in hours). This
was used as the response variable
in  both the interaction and
quadratic models. Biomass vield
varied across conditions (Fig. 3),

with MT1-MT6 representing
different pH and temperature
combinations (Table 1). The
interaction model (Fig. 4a-b)

showed limited predictive power,
while the quadratic model (Fig. ba—
b, Fig. 0) revealed promising trends
but lacked sufficient data for
validation. These results provide a
starting point  for refining
fermentation strategies
optimal biomass growth.
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Figure 3: Biomass comparison of Biomass yield across
different fermentation runs. MT1-MT6 refer to experimental
conditions defined by specific combinations of pH and
temperature in the DoE matrix, which is given in Table 1

Table 1: Abbreviations for fermentation
conditions used in each experiment.
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Figure 4: (a) Summary of fit for the interaction model; (b) Observed vs. predicted biomass values based on the
interaction model. The model shows limited predictive accuracy.
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Figure 2: Overview of the experimental workflow used for biomass optimization, including
pre-culture preparation, bioreactor fermentation under controlled conditions, and daily
sampling for biomass and pigment assessment.
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Observed vs. Predicted for Quadratic Model
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Figure 5: (a) Summary of fit for the quadratic model; (b) Observed vs. predicted values using the quadratic
model. Model performance improves, but reliability is limited due to insufficient data.

Response Surface Plot for Quadratic Model
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Figure 6: Response surface plot of the quadratic model illustrating potential
trends in biomass optimization under varying pH and temperature conditions.

Conclusion

The research proceeded with the two centre point conditions, which

S
O

nowed the highest biomass productivity, to focus on pigment production
otimization. While initial trends appear promising, the current dataset is

too limited to confirm the true optimal growth conditions. Additional
experiments are needed to improve model reliability and prediction.
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