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Dihydroxylation of dehydroepiandro sterone (DHEA) by Gibberella
intermedia C1 in an ionic liquid-water biphasic system
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(1. Tangshan Vocational & Technical College, Tangshan, Hebei 063000, China)
(2. Jiangnan University, School of Pharmaceutical Science, Wuxi, Jiangsu 214122, China)

Abstract: [Objective] This paper studied the biotransformation of the catalytic substrate
dehydroepiandrosterone (DHEA) generated 7a,150-diOH-DHEA by Gibberella intermedia C1 in the
ionic liquid-water biphasic system. [Methods] The comparison of substrate conversion rates and
product yields in five different ILs/water two-phase systems was carried out. And then, the
optimization of bioconversion process in ionic liquid-water biphasic system was investigated to
establish a suitable biphasic system with G. intermedia C1. [Results] The optimal conversion condition
in ionic liquid-water biphasic system was as follows: 6 g/ DHEA and [Emim][EtSO4]
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(VILs: Vwater=0.8) were simultaneously added after 12 h fermentation of G. intermedia C1. In addition,
the amplification experiments were carried out in 5 L fermentor. At 60 h fermentation of G. intermedia
Cl1, the concentration of 7a,150-diOH-DHEA increased to 5.03+0.21 g/L and the product molar yield
reached 75.5%. [Conclusion] The optimal conversion condition in ionic liquid-water biphasic system

was determined and the amplification experiments were carried out on the 5 L fermentor, which laid a
solid foundation for industrial application further.

Keywords: DHEA, 7a,150-diOH-DHEA, Gibberella intermedia C1, lonic liquids, Biphasic system

BI 2001 Howarth [Bmim][PF]
[1-2] 11 pfruender Lactobacillus kefir
(3] Escherichia coli Saccharomyces cerevisiae
(7a,150-diOH-DHEA) [Bmim][PFs] [Bmim][NTF,] OMA[NTEF,]
“Yasmin” -
(4 Gibberella intermedia C1 (=21 ywy

(Dehydroepiandrosterone  DHEA) [Bmim][PFs] [Bmim][NTF;]

7a,15a-diOH-DHEAP( 1) DHEA Rhizopus nigricans
(€l 160,17- 110-16a,17-
- [Bmim][PF¢]
(7]
[8] [13]
[Hmim][PFs] [Bmim][PFs] 3
[Bmim][BF4] [Bmim][NTF;] [Emim][EtSOy4]
G. intermedia C1 DHEA
2000 Cull [Bmim][PF] -
Rhodococcus R312
1,3- 3- 3-

Gibberella intermedia C1

HO

HO
DHEA 7a,15a-diOH-DHEA

1 G.intermedia C1 ¥t DHEA Ry 3
Figure 1 Biotransformation of DHEA by G. intermedia C1
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Table 1 The effects of the ionic liquids types on the dihydroxylation of DHEA

The adding

T e it T . Biomass The conversion rate Product yield
of ionic liquids (%) (&) ) )
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Figure 6 The bioconversion curve of Gibberella intermedia

C1 from DHEA in 5 L fermentor
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