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Media

The composition of the medium used for both the inoculum and the
fermentation was: 20 g/L glucose, 10 g/L Yeast Extract, 15 g/L Peptone,
0.2 g/L MgSO4x7H20, 0.045 g/L MnCI2x4H20, 1% Tween80 and

Fermenter

0.IM phosphate buffer pH 6.5. For the fermentation stage, 0.25 mL/L

Acepol-69 were added to control the foam formation.

Table 1: Bioreactor technical specifications

Microbial (MB)

MB & Cell Culture (CC)

Geometry H:D 3:1

Bionet FO-BABY 3-MB; non-jacketed glass vessel.

Mobius® CellReady 3-Lnon-jacketed polycarbonate vessel.
Geometry H:D 2:1

3L 2,4L
None None
140 W 140 W

Ring-sparger (pore @ 1mm)

Sintered micro-sparger (pore @ 15-20 pm)

Rushton type turbines; 2 UDS. Ratio d/D=0.4

Marine type; 1 UD. Ratio d/D=0.4

Condenser at exhaust gas

Without condenser

Table 2: Bioreactor Control Unit - technical specifications.

+ Gasl: Air @ 2 bar — Flow range 0.2-10 slpm
+ Gas2: N, (@ 2 bar — Flow range 0.1-5 slpm

80-1800 rpm

Standard connection

50-500 rpm
Adapted Stirrer Backpack

pH, DO, Length 225

Fermentation
0,1 mL
(17.10E9 CFU/mL)
'
WCB (-20°C) 50 mL Media 2-L
GLY 20% 37°C,200rpm, 12h 37°C, pH free, DO2<5%

24 h, Batch mode
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Table 3. Summary of process parameter Set Points (SP) applied
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Recent studies demonstrate that our microbiome can affect our health, not
only with gastrointestinal diseases but also with other illnesses, such as asth-
ma or psychological diseases (1,2). For this reason, the interest in the pro-
duction of probiotics for therapeutic applications is increasing. The standards
and requirements of the bioprocesses industry for high added value products,
such as probiotics, are increasingly demanding, including reducing the
preparation and cleaning times and the contamination risks, as well as a high
level of automation and versatile and flexible control systems, to be adapted
to different needs and requirements of processes. The probiotic Lactobacillus
rhamnosus GG, which has raised increasing interest for its beneficial effects
in human health (3-6), is a Gram-positive, non-sporeforming, facultatively
anaerobic or microaerophilic bacteria. Herein, the production of this bacteria
is presented, using a 3-liter single-use bioreactor (SUB) coupled with the
Bionet Control System for bench-top bioreactors, and compared to a clas-
sical glass vessel to demonstrate the feasibility of using the Bionet Control
System for control and monitorization of a fermentation process with a
SUB. The profiles of pH and DO under microaerobic conditions with a re-
verse cascade were similar in both systems, with a good control temperature
using only a heating blanket.

Figure 2 shows the comparison of the vessels, plotting the values of pH,
dissolved oxygen (DO), and temperature. pH, starting at 6.2, was not
controlled and the profiles for the SUB and glass vessel system were
similar, obtaining similar pH lowering rates, which were translated in the
graphs to 3 phases of different rates, a slower one corresponding to the
lag phase during the first 3 hours of cultivation, followed by an expo-
nential growth phase with a higher acidification rate with a duration of 4
hours approximately and finally a stabilization phase of the pH to a value
of 3.6. The microaerophilic conditions require low oxygen concentra-
tion because in some cases high concentrations of oxygen can be detri-
mental for the lactic bacteria and the production of organic compounds
of interest, obtaining a better growth rate than aerobic conditions in
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To produce the probiotic bacteria Lactobacillus rhamnosus GG in a sin-
gle-use bioreactor at bench-top scale under microaerobic conditions to
demonstrate the feasibility to use the Bionet’s Bioreactor Control Unit

(BCU) with Bionet’s bioprocess automation SW, ROSITA, for control

and monitoring of the single use bioreactor.
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some cases (7, 8). With the Bionet system used, the DO was controlled
in both vessels and maintained in the range of 4%1%, optimally using the
reverse cascade control and alternating air and N, with a maximum gas
flow rate of 0.5 slpm. The temperature was controlled with a low devia-
tion in the range of £0.1°C without a cooling system and only using a
heating blanket. The yield of cells obtained was 30% higher in the SUB
compared to the glass vessel, probably due to an improvement of gas
transference by the small bubbles from the sintered-sparger compared
with the sparger with Tmm of diameter used in the glass vessel. This dif-
ference in gas transfer was the main difference between these systems,
achieving a more homogeneous behaviour of the DO cascade control
with the sintered sparger.
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Table 4: Yields from the fermentation processes at bench-top scale using the Bionet Control System.

3,6

8.108

4,8

7,7

)

1,02.10°

Free, not controlled

37£0.1°C

150 rpm

4#£1% controlled by sparged air and N.,,.
Gas Flow rate: 0-0,25 vwm
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