Fermentation Processes
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The world’s largest industrial fermenter:

Airlift fermenter used by ICT for SCP production from methanol
Volume: 2300 m3 (Effective reactor volume: 1560 m3)

Height: 60 m

Diameter: 7 m
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Primary-associated products: primary metabolites

Non-growth associated products: secondary metabolites
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Initial substrate concentration

Initial substrate feeding time

Initial substrate feeding rate

Catabolic repression «

Substrate toxicity <
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Regulatory systems in yeasts

Pasteur effect
Crabtree effect
Custer effect
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Solid-state fermentation=substrate fermentation=SSF

Submerged fermentation=Smf
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Up to 24 elements for the biosynthesis of cell components:

*Major: C, H, O, N Trace amounts: Mn, Fe, Co, Cu, Zn
*Relatively small amounts: P, S Some organisms: Al, Va, Mo, |, Si, F, Sn, B
-Low amounts: Na, K, Mg, Ca, CI

Elemental composition of bacteria, yeast and fungi (% by Dry Weight)

Bacteria (Luria, 1960; Yeasts (Aiba

Herbert, 1976; Aiba, et al., 1973; Fungi (Lilly, 1965;
Element Humphrey, & Millis, 1973) | Herbert, 1976) Aiba et al., 1973)
Carbon 50-53 45-50 40-63
Hydrogen 7 7
Nitrogen 12-15 7.5-11 7-10
Phosphorus | 2.0-3.0 0.8-2.6 0.4-4.5
Sulfur 0.2-1.0 0.01-0.24 0.1-0.5
Potassium 1.0-4.5 1.04.0 0.2-2.5
Sodium 0.5-1.0 0.01-0.1 0.02-0.5
Calcium 0.01-1.1 0.1-0.3 0.1-1.4
Magnesium | 0.1-0.5 0.1-0.5 0.1-0.5
Chloride 0.5 — —
Iron 0.02-0.2 0.01-0.5 0.1-0.2




Carbon

Nitrogen
Hydrogen
Oxygen

Sulfur

Phosphorus

Potassium

Magnesium

Constituent of organic cellular material, often the energy
source

Constituent of proteins, nucleic acids and coenzymes
Organic cellular material and water

Organic cellular material and water, required for aerobic
respiration

Proteins and certian coenzymes

Nucleic acids, phospholipids, nucleotides and certain
coenzymes

Principal inorganic cation in the cell and cofactor for some
enzymes

Cofactor for many enzymes, chlorophyls and in cell walls
and membranes



Glucose
Monosaccharides <
Fructose

Sucrose

Carbohydrates Disaccharides Lactose

carbon Maltose
sources

Starch
Polysaccharides<
Cellulose

Animal fats and vegetable oils

Hydrocarbons

Alcohols (0313 o g 035 3 ,5) Swlse slaybgy
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