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Fig.1 Survival fraction of E.coli by N*ion implantation
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Fig.2 Histogram plot with normal distribution overlay of yield of strains
a: Yield of strains of natural division, b: Yield of strains after N" implanted
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Table 1 y? test of natural division strain

Biomass section O (Observation frequency) EE=n-P) H
(Theoretic frequency) E
4.5~5.0 2 5.088 1.874
5.0~5.5 3 3.535 0.081
5.5~6.0 11 11.750 0.048
6.0~6.5 17 18.55 0.130
6.5~7.0 16 13.430 0.492
7.0~7.5 4 4.463 0.048
Note: N=53, X =6.29, s=0.551, v=6-2-1=3, x*=2.673
Table2 y? test of ion implanted strain

Biomass section O (observation frequency) EE=n-P) w

(theoretic frequency) E
4.5~5.0 2 1.104 0.727
5.0~5.5 5 4.564 0.042
5.5~6.0 9 9.674 0.047
6.0~6.5 10 13.260 0.801
6.5~7.0 15 12.377 0.556
7.0~7.5 8 8.534 0.033
7.5~8.0 4 2.951 0.373

Note: n=53, X =6.40, s=0.761, v=7-2-1=4, x’=2.579
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Fig.3 Activity of TPase of strains with N" implantation
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Table 3 Comparison between W-T3; and original strain

Strains ~ Biomass Tryptophanase/U  Production of
/gyw-L"! L-Trp/g-L"
Ecoli 624015 9.15:0.06 65.3+0.20
Blt7-A .240. . . .340.
W-T3, 8.2+0.15 13.8+0.05 110.5+0.20
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Fig.4 The results of enlarged experiment
a: Enlarged experiment of fermentation, b: Enlarged experiment of enzymatic reaction
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Breeding of tryptophanase-producing Escherichia coli by use of
N* ion beam implantation

PANG Min YAO Jianming
(Institute of Plasma Physics, Chinese Academy of Sciences, Hefei 230031, China)

ABSTRACT In this paper, the mutation breeding on Escherichia coli producing tryptophanase was studied after
low energy N'ion beam implantation. Parameters in the N' ion beam implantation were firstly determined. It has
been indicated that a high mutation rate of E.coli could be obtained by N* implantation with 10 keV and 13x10'
N'/em? when glycerin at 15 % concentration used as protector. After continuous mutagenicity a high-yield tryptopha-
nase-producing strain has been screened out and both of its biomass and enzymatic activity are higher than the previ-
ous levels respectively. The results of scale-up production show that the biomass could be reach 8.2 g, L™ and 110 g
L-tryptophan could be formed in the volume of 1L enzymatic reaction system. In addition, the characteristics of its
stable descend ability and easy operation make it a promising strain for industrialization.
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