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Table 1 The basic constants of phenol and Brij 35

system at room temperature

Solubilization Quantum of solute
Phases equilibrium constant, associated to per mole
K/L+mol ! of surfactant, g/mol*mol ™!
Dilute phase 8.2 2.9
Coacervate phase 9.7 ) 7.5
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Fig.2 A plotting of Langmuir of phenol
concentration in dilute and solubilization

in coacervate phase of C;;E; and phenol system
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Fig.3 The pathway of bioconversion of cholesterol to ADD and 4 — AD
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Table 2 The basic properties of nonionic surfactants

Nonionic surfactant General structure Hydrophobic group CMC/mmol HLB CP/TC)
Polyoxyethyene Alcohols
Brij 30 Ci2E, Dodecanol 0.02~0.06 9.5 4
CpE; Dodecanol 0.07 12.5 65
Bryj 35 CoEz; Dodecanol 0.09 16.9 >100
Brij 56 CiEro Blubber 12.9 64 ~69
Polyoxyethyene Sorbitan Fatty Acid Esters
Span 20 C12Ss Lauric acid 8.6
Span 40 Ci6Se Palmitic acid 6.7
Span 60 C18Ss Stearic acid 4.7
Span 80 Ci5Se Oleic acid 4.3
Tween 20 Ci2SsE2 Lauric acid 0.04~0.06 16.7
Tween 40 C16S6E20 Palmitic acid 29° 15.6
Tween 60 Ci18SsE20 Stearic acid 2 ‘ 14.9
Tween 80 C18S¢E20 Oleic acid 0.01~0.02 15
Alkyphenol Ethoxylate
Triton X - 100 Cg®PEg_ 1o Octylphenol 0.2 13.5 64
Triton X114 Cs®PE; _¢ Octylphenol 0.3 12.8 22

i * Sq, sorbitan ring; En, the number of ethylene oxide group; Cn, the number of carbons in the alkyl chain; ®, phenolic ring. a: mg/L
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Fig.4 The final product concentration in different

surfactant-amended transformation culture
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Table 3 The basic parameters of bioconversion system

Substrate
Conversion
Substrate Product Medium system Microorganism concentration Reference
efficiency/ %
/g-L7!
Cholesterol ~ ADD, 4 — AD Two-phase aqueous system Mycobacterium 1 80 24
Sitosterol 4-AD Aqueous-organic two-phase system Immobilization Mycobacterium S 89 22
Sitosterol 4-AD Aqueous-organic two-phase system Immobilization Mycobacterium 5 70 23
Cholesterol  ADD, 4 — AD Cloud point system Mycobacterium 14.5 93 26
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Two-phase Partitioning Bioreactor, Application of
Cloud Point System in Bioconversion

Wang Zhilong
(School of Pharmacy, Shanghai Jiao Tong University, Shanghai 200030, China)

[Abstract]  The two-phase partitioning bioreactor is usually applied in many bioprocesses for enhancing the
productivity. The controlled substrate delivery from the non-aqueous phase to aqueous phase opens a new area of
application of this strategy for enhancing the substrate solubility and eliminating the substrate inhibition of
bioprocesses, such as bioconversion, biodegradation, etc. The extraction product from bioreaction phase has
advantages over conventional media, such as removing the product inhibition on the microorganism, protecting
the product form further degradation and cutting down the effluent treatment costs as a result of the use of a
more concentrated feedstock. This article examines recent research on methods of the two-phase partitioning
bioreactor. The practical potential of cloud point system as a novel two-phase partitioning bioreactor is illustrated
by reference to a particular bioconversion, namely the side-chain cleavage of cholesterol to produce a
pharmaceutical intermediate androsta-diene-dione (ADD).

[Key words] two-phase partitioning; bioconversion; nonionic surfactant; cloud point system; bioreactor
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