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Breeding of High Glutathione Producing Strain by Plasma-UV
Complex Mutagenesis
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Abstract: A strain of glutathione producing yeast, Saccharomyces cerevisiae SC-20, was isolated. The
strain was then mutagenized by plasma, ultraviolet (UV) and plasma-UV, and a higher glutathione-produc-
ing mutant strain was obtained. The highest-yield mutant was named as Saccharomyces cerevisiae DU-20. Its
higher glutathione-producing ability could be inherited after several subcultures. The intracellular content
and yield of GSH were increased by 78.33% and 118.4% over the original strain, respectively.
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1.1 72 h.
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1.5.4.3 uv
1.2
1.2.1 YEPD ( ) (g/L)
20, 20, 10, 10
20, pH YEPD
1.2.2 (g/L) . 3
50, 5, Na,HPO, 1, KH,PO, 3, 60% 80%.
MgSO, 0.5, pH 155
1.3
, ZnCl,  HgCl,
; Anke TGL-16G 72 h 1,
: ; 1225 , 60% 70%,
; UV-2550
- , 1.5.6
1.4
5 5- ( , :
)[5, 5'-dithiobis(2-nitrobenzoic acid), DTNB] DTNB ,
Sigma
15 157
15.1 ;
5 mL , 8 000 r/min 5 12 h 10%
min , , 85 , 3 48 h GSH
: GSH
1.5.2 GSH
Le1,
1.5.3 GSH 2
DTNB m, 2.1
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30 s( 76.5%), : 45s
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Table 1 The results of plasma mutation GSH U-9 GSH
Biomass Gs\t!eld Ggsntent 58.08 mg/L.
. i i
Number of strain I(g LY /(mg LY I(mg g% 23
SC- 20 7.80 34.56 4.43 uU-9 uv [0,
D-1 8.22 49.02 4.43 , ,
D-2 7.95 38.79 5.96 )
D-3 8.02 37.67 4.88 15, 20's, 7506,
D-4 8.12 45.96 4.50
D-5 8.20 50.64 6.18 ! GSH
D-6 8.50 50.70 5.96 DU-20, 9.56 g/L, GSH
D-7 7.90 48.85 6.18 75.48 mg/L, GSH 7.90 mg/
D-8 8.05 46.75 5.81 g, 2.
D-9 7.90 39.77 5.03 24
1 y ]
, D-5 GSH 50.64 , ,
mg/L, 6.18 mg/g, DU-20 YEPD
46.53%  39.50%. 10
2.2 , , DU-20
221 10 5.36%,
2 2 1
3

, , 9 min ,
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Table 2 Character changes in the production process of mutation
GSH GSH GSH GSH
- Biomass Yield Increase rate of yield Content Increase rate of content
Number of strain /(g Ll) /( mg Ll) 1(%) /(mg gl) 1(%)
SC-20 7.80 34.56 - 4.43 -
D-5 8.20 50.64 46.53 6.18 39.50
U-9 8.95 58.08 68.06 6.49 46.49
DU-20 9.56 75.48 118.4 7.90 78.33
3 DU-20
Table 3 Stability of the mutagenic strain DU-20
0 1 2 3 4 5 6 7 8 9 10
Passage number
GSH/( mg I(__T)Ield) 7548 75.68 7552 7446 7400 73.61 7387 73.03 7212 7172 7143
GSH - - - 1.35 196 248 2.13 324 445 498 5.36
(Descent rate of yield) ' ' ’ ’ ) ' ' '
/(%)
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