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1.1 Free cells / enzymes
- STR reactor (Stirred tank reactor)







Free cells / enzymes

- Pneumatically agitated reactor







Cells /| enzymes immobilized on supports
- Fixed bed reactor
- Fluidized bed reactor
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2. Non-aqueous phase reactors (semi-solid process)
- Static reactors (Reactors with trays)
- Reactor with shaking (Rotary drum)
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Metaholic byproducts

Biosynthetic
Fueling reactions reactions
Precursor Building
metabolites blocks
Polymerization
l reactions

Macromolecules

Secretion

Overview of reactions and processes involved in cellular growth and product formation
(Bioreaction Engineering Principles - Nielsen, ]. Villadsen, ]., Lidén, G. cap.2, p.38 - 2nd
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T(h)
0,0
2,0
4,0
6,0
8,0
9,5
11,0
13
15,0

X (g/L)

0,43
0,55
0,73
1,25
2,69
4,25
6,15
7,85
8,20

Ln X
-0,84

-0,59 =3

3
-0,32 x
0,22

0,99
1,45
1,82
2,06
2,10

8,00

4,00

2,0

4,0

6,0

8,0

14,0

Tempo (h)

16,0

y =0,3147x - 1,5909

R?=0,9951










y =-0,9273x + 21,895
R? = 0,9864
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Interpretation of cell growth with
+ biochemistry
+biology

Unstructured Structured
Non-segregated Non-segregated

Unstructured Structured
Segregated Segregated
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Not considering neither death nor cell maintenance

Part of the substrate spent: cell maintenance (high densities).













[g/L.h « L]

Not considering neither death nor cell maintenance
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Not considering neither death nor cell maintenance
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steady state sterilized
medium.
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