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Hydroxylation of 160 17a-epoxy-4-pregenene-3 20-dione
by Absidia coerulea with Pseudo-crystallo Feed
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Abstract The 11-hydroxylation of 16a 17a-epoxy-4-pregenene-3 20-dione as a useful intermediate for the preparation of
hormones can be achieved by the mycelium of Absidia coerulea at higher conversion rate than using other strains. In this paper
16a 17a-epoxy-4-pregenene-3 20-dione mixed with a little water 3-cyclodextrin  Tween-80 was introduced into the fermentation
broth after ultrasonication to increase pseudo-water-solubility of the hydrophobic substrate. This pseudo-crystallo feed could avoid
the toxicity of organic solvents and was more available for the microbial transformation. The multi layer feed-forward neural
network was used to setup a model which indicated the relationship between medium and feed components and the conversion
rate. Particle swarm optimization PSO  which was a stochastic global optimization algorithm and of which the convergence
speed was high was applied to obtain the optimal concentration of the medium and feed components. At optimum conditions with
the pseudo-crystallo feed the conversion rate of 16a 17a-epoxy-4-pregenene-3 20-dione at an initial concentration of 10g/L was
87.5% in shaking flasks. The conversion rate of the substrate was up to 86.6% at higher concentration of 20g/L feed in a 3.7L

fermentor.

Key words  Absidia coerulea 160 17a-epoxy-4-pregenene-3 20-dione pseudo-crystallo feed hydroxylation particle swarm

optimizer algorithm
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1
Table 1 Components of medium and feed with pseudo-crystallo mode
Sample 1 2 3 4 5 6 7 8 9 10
Glucose/ g/L. 4 6 8 10 2 12 14 16 18 2
Corn steep/ g/L. 6 9 12 15 3 18 21 24 27 3
Yeast extract/ g/L 1 1.5 2 0.5 2.5 3 3.5 4 0.5 4.5
MgSO,/ g/LL 0.1 0 0.2 0.2 0.4 0.5 0 0.6 0.7 0.8
NH; ,S0,/ ¢/L. 12 3 15 18 21 24 3 27
160 17a-epoxy-4-pregenene-3 20-dione/ g/L. 0.2 0.4 0.4 0.8 0 1 1.2 1.4 1.6
B-Cyclodextrin/ g/L. 4 0 4 8 10 12 14 16
Tween-80/ g/L. 0.1 0.2 0 0.2 0.4 0.5 0.6 0.7 0.8
Penicillin/ g/L 0.02 0 0.04 0.04 0.08 0.1 0 0.12 0.14 0.16
Conversion rate/ % 26.8 28.2 22.0 41.0 40.8 58.6 64.8 68.6 63.6 42.1
1 -80
10g/LL 89
30.1% -80 49.6%
B 58.5%
10
70% 2.2
B- -80
Smin ~ 8min
2
80 9-2-1 9 2
70 - 1
g 1 X = x; X Xg y
g ] ] Wi, b= by, by
g™ Wi, b,
S y =tansig b w, +Db, h
20 . .
104 =x w, + b, tansig x = %
e " +e
T S S 20
| 100 2 2
10g/L, 0.9 0.4
Fig.1 Substrate conversion rate under different 5.3850
-13
feed mode feed concentration 10g/L x 10 3 16
1 propanediol 2 B-Cyclodextrin 3 Tween-80 100
4 ultrasonication 5 pseudo-crystallo.
. 15.58¢/L 27.02¢/L
i Freyelodextrin 3-CD 3. 47g/1, 10.72¢/1. 0.62¢/1.
1.48g/L. -80 0.68/1, B-
“ 10.00¢/LL 0.04g/LL
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