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Tolerance mechanism of Aspergilus niger C2J6 to cyclohexanone
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Abstract: The mycelium growth and enzyme activity of Aspergillus niger C2J6 in organic solvent are related to
cell tolerance in the solvent. In order to reveal the regulation and mechanism of organic solvent tolerance, fifteen
kinds of organic solvents were used to investigate the organic solvent tolerance of Aspergillus niger C2J6. Then
the tolerance mechanism for cyclohexanone, which is a less hydrophobic solvent, was studied in the cellular level.
The results indicate that Aspergillus niger C2J6 can grow in a variety of organic solvents for enzyme production.
Organic solvents whose 1gP are between —0.24 and 3.0 will inhibit the cell growth and enzyme production to
different degrees, whereas organic solvents whose IgP are greater than 3.0 will promote the growth and production.
Under the stress of cyclohexanone, the cell membrane is damaged. The intracellular organelles shrunk. The
hydrophobicity of cell surface decreased. Extracellular nucleotide concentration increased. The content of
unsaturated fatty acid decreased while the content of saturated fatty acid increased. These phenomena illustrate
that cellular tolerance to cyclohexanone is influenced in many aspects, and there are variety of tolerance
mechanisms working together which help to reduce the toxicity of cyclohexanone on the cells, so as to improve
the tolerance of the microbes.
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Effect of organic solvents on dry mass and lipase
activity of C2J6
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Table 2 Fatty acid compositions of C2J6 in different

concentration of cyclohexanone

Concentration of fatty acid/%

. Structural -
Fatty acid Concentration of cyclohexanone
formula  Control
1% 5%
capric acid C10: 0 1.65 4.14 3.43
myristic acid Cl4: 0 0.54 4.25 432
a-linolenic acid C18: 3n3 25.04 20.85 18.76
elaidic acid C18: 1n9t 4.46 20.12 33.09
oleic acid C18: In9c 45.92 30.21 21.70
linoleic acid C18: 2n6¢c 19.09 17.66 16.27
arachidonic acid ~ C20: 4n6 3.31 2.78 2.43
degree of unsaturation/A'mol™  1.76 1.59 1.53

Note: degree of unsaturation/A-mol™'=[1x(monoene%)+2x(diene%)+
3x(triene%)+4x(tetraene%)]/100.
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Table 3 Fatty acid compositions of C2J6 in 1%
cyclohexanone at different fermentation time

Concentration of fatty acid/%

. Structural
Fatty acid Control Cyclohexanone
formula
48h 72h 48 h 72h
capric acid C10: 0 1.62 1.65 3.51 4.14
myristic acid Cl4: 0 0.53  0.54 333 4.25
a-linolenic acid C18: 3n3 25.11 25.04 2132 20.85
elaidic acid C18: 1n9t 443 446 1842 20.12
oleic acid C18: 1n9%¢ 4595 4592 32.04 30.21
linoleic acid C18: 2n6¢ 19.06 19.09 17.84 17.66
arachidonic acid ~ C20: 4n6 329 331 3.55 2.78
degree of unsaturation/A-mol ™" 1.77  1.76 1.64 1.59

Note: degree of unsaturation/ A-mol™'=[1x(monoene%)+2x(diene%)+
3x(triene%)+4x(tetraene%)]/100.
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