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Table 1. Biosurfactants produced by microorganisms.

Group Compounds Properties Microorganisms
Glycolipids Cellobioselipids Anionic, extracellular  Ustilago maydis,
) Ustilago zeae
Mannosylerythritol Nonionic, extracel- " Candida sp.
lipids lular

Lipoproteins, lipo-
peptides, pepti-
doglycolipids,
protein emulsi-
fiers

Lipopolysaccharides

Ornithinlipids/lysine-
lipids

Other products

Mycolates of mono-,
di-, and trisac-
charides as glu-
cose, fructouse,
sucrose

Rhamnolipids
Sophorolipids

Trehalose coryno-
- mono- and -di-
mycolates

Trehalose tetra-
esters

tilisin

Siolipin
Peptidoglycolipid

Lipoproteins of
" different struc-
tures ’

Protein emulsifiers

" Emulsan

Lipoteichoic acid

Lipopolysacchar-
ides of different
structures

Ornithin or lysine
as polar com-
pound

Phospholipids,
fatty acids, neu-
tral lipids, gly-
cerides, alcohols

Nonionie, cell wal-
bound

Anionic, extracellular

Nonionie or anionic,
extracelluiar

Nonionic, cell wall-
bound

Anionic, extracellular
and cell wall-bound

" Extracellular

Cell wa'l-bound
Extfécellular‘ ’

Cell wall-bound and
extracellular

Extracellular

Pé*lry—ar‘{ionic, extra-
cellular
Extracellular

Cell wall-bound

Cell wall-bound

Cell wall-bound or
extracellular

Arthrobacter sp.,
Nocardia sp., Cory-
nebacteria, Brevi-
bacteria

Pseudomonas sp.

Torulopsis sp.
Candida bogoriensis

Arthrobacter paraffin-
eus, Rhodococcus
erythropolis, Myco-
bacteria

Rhodococcus erythro-
polis, Arthrobacter
paraffineus, Coryne-
bacterium hydrocarbo-
clastus

Bacillus subtilis

Streptomyces sioyaen-
sis

Pseudomonas aerugin-
osa

Corynebacteria, Endo-
mycopsis lipolytica,
Agrobacterium tume-
faciens

Pseudomonas sp.,Can-
dida petrophilum,
Torulopsis petro-
philum

Acinetobacter tume-
faciens

Streptococcus sanguis

Candida, Pseudomonas

Gluconobacter cerinus,
Pseudomonas rubes-
cens, Thiobacillus
ferrooxidans

All microorganisms; en-

" richment during
growth on hydrocar-
bons

64 —



Table 2. Possibilities of biosurfactants productions.

1. Cell growth-associated production of biosurfactants

1.1
1.2
1.3
1.4

1.5

Induction of production by lipophilic substrates

Increase of production by optimization of medium com-
position _

Increase of production by optimization of environmental
influences as pH, temperature, aeration, agitation speed,
etc.

Increase of production by addition of reagents, which
cause a change of cell wall permeability as penicillin,
ethambutol, EDTA, etc.

Increase of production by addition of reagents which
cause a detachment of cell wall-bound bicsurfactants into
the medium as alkanes, kerosene, EDTA, ete.

2. Biosurfactant production by growing cells under growth-
limiting conditions '

2.1
2.2
2.3

Production under N-limitation

Production under limitation of multivalent cations
Increase of production under growth-limiting conditions
by a change of environmental conditions as pH or tem-
perature

3. Biosurfactant production by resting cells

3.1
3.2
3.3

Production by resting free cells

Production by resting immobilized cells

Production by resting immobilized cells with simultaneous
produzi removal

4, Biosurfactant production by growing, resting free, and rest-
ing immobilized cells with addition of precursors
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J — 100mm 2 Motor, connect with the mechanic scrubber (8)
{7 i 3 Outlet for wasted air and flotation
\ L____.a9 4 Support for pO,<¢lectrode
[ 5 Top, made of stainless steel
6 Sieve, made of stainless steel;
Perforation of about 0.1 muin
7 Seal
8 Mechanic scrubber
19 9 Theemostat in-and outlet
10 Double coated, glass manufactured cylinder
R o Y I (23 I height= 1300mm)
0. 1300mm (61: height= 325 mm)
11 Seal
12 Supportfor 3} pH- electrode
) pH- adjustment
¢} return of medium
d) pO;- electrode
13 Sampluig
14 Bottom, made of stainless steel
1 L 15 Sieve, made of sintered glass
—n 16 Valve
17 Aeration
-8 160mm D1 Diameter: 145 mm
L .s2  Diameter: 40 mm
Fig. 9. Fluidized bed reactor.
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Fig. 10. Scheme of continual separation of rhamnolipids by XAD-2 column.
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Fig. 15. Electron microscopic picture of the cross section of the gas exchange

membrane.



