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Table 1 The yields of /-ephedrine or d-pseudoephedrine produced
in excellular medium and incellular solution of T6

generation recombined yeasts cultured for 72h

Excellular/ mg/L

Incellular/ mg/g dry cells

Strain No.
= d_b 1- d-

0406 2.35 - - 23.59

0451 - 4.11 - -

0458 11.87 - - 294.86
ontrol strain H. anomala - - - -

Liquid medium - - - -

a [l-ephedrine b d-pseudoephedrine ¢ not detected.

30% 1 1
RT 9.641min

6 3
‘ PR-HPLC
1 RT9.641
RT12.235

BE0 000 950 100

=
ToenE

) £.350 0.0 9,50 100400
£min

700 800
1 0458 T6

Fig. 1

produced in the incellular solution of strain 0458 of T6 generation

[-ephedrine RT8.855min  d-

Incellular solution of strain 0458

RP-HPLC
RP-HPLC analysis of [-ephedrine and d-pseudoephedrine

recombined yeasts. A Standard samples
pseudoephedrine RT 9.470 min B
cultured for 72 h
RT9.419min.

of T6 generation yeasts  d-pseudoephedrine
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2 0458 T6 RP-HPLC
Fig. 2 RP-HPLC analysis of [-ephedrine and d-pseudoephedrine
produced in the excellular solution of strain 0458 of T6 generation
recombined yeasts. A Standard samples [-ephedrine RT11.291min d-
pseudoephedrine RT 12.380min B Excellular solution of strain 0458
cultured for 72h of T6 generation yeasts [-ephedrine RT11.288min.
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Production of /-ephedrine and d-pseudoephedrine in recombined yeasts obtained by
argon ion implantation mediated Ephedra genome DNA transformation

MAO Pei-hong' > MA Xiang-dong' **  JIN Xiang' YANG Hong-mei’ LOU Kai*"
! Ion Beam Biotechnology Center  Xinjiang University ~Urumgi 830008 China
2 The Key Lab of Microorganisms in Xinjiang Specific Environment Institute of Microbiology ~Xinjiang Academy of
Agricultural Sciences  Urumgi 830091  China
3 College of Life Science Hubei Univeisity ~Wuhan 430062 China

Abstract The genome DNA from FEphedra glauca was randomly transferred into Hansenula anomala  respectively by
argon ion bombardment. Then after screening by the motheds of bromothymol blue indicator selection slant cultivation
copper chromic salt qualitative test and RP-HPLC determination 3 strains [-ephedrine and d-pseudoephedrine
producing recombined yeasts were obtained which can use glucose as a carbon source  NaNOj; as nitrogen source and be
genetically stable. After cultivated in liquid medium for 72 hours and analyzed by the RP-HPLC the recombined strains
can produce [-ephedrine 11.87mg/L and d-pseudoephedrine 4.11mg/L excellular  d-pseudoephedrine 294.86mg/g dry
cell incellular but [-ephedrine not detected incellular. The transformation efficiency of Ephedra genome DNA transferred
into yeasts via argon ion bombardment was 0.65% . The effects of Ephedra genome DNA macromolecule integrity on yeast
transformation system were discussed. The results shown that DNA macromolecule with integrated structure used as
exogenous donor can obtain higher transformation efficiency than DNA macromolecule random fragments by ion
implantation mediated DNA transformation. It was inferred that biosynthesis of [-ephedrine and the d-pseudoephedrin
were controlled by linked together genes or gene clusters.
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