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Improvement of Beer Anti-staling Capability by
Genetically Modifying Industrial Brewing Yeast with High
Glutathione Content
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Abstract  Based on homologous recombination recombinant plasmid pRKG was constructed by replacing the internal fragment
of 18S rDNA of pRJ-5 with a copy of Y-glutamylcysteine synthetase gene  GSH1  from the industrial brewing yeast strain GO3
and a copy of G418 resistance gene Kan used as the dominant selection marker respectively. The fragment 18s rtDNA  Kan-
GSH1  obtained through the PCR reaction was integrated to the chromosomal DNA of GO3 strain and recombinants were
screened by G418 resistance. It was shown that the GSH content of beer fermented with the recombinant strain SG1 was 16.6 %
higher than that of GO3 and no significant difference in routine fermentation parameters was found. To test the genetic stability

strains SG1 was inoculated into flasks and transfered continuously 5 times. The intracellular glutathione content of strain kept
constant basically. It is an instructive attempt of genetically modifing industrial brewing yeast as GSH1 was obtained from the

host itself.

Key words  Saccharomyces cerevisiae  glutathione staling and anti-staling genetically modified strain flavor stability
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Fig.5 The intracellular and extracellular content of
GSH of the recombinant strain and host strain
Intracellular GSH content of the recombinant [
Extracellular GSH

Extracellular GSH content of

Intracellular GSH content of the host

content of the recombinant O

the host @ .
G03 1
TBA 13.8%
DPPH
TRAP 17.6% 15.6%
SI 36.5%
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Table 1 Analysis of beer of recombinant strain and
host strain mean+S.D n=3

Parameter

G03

SG1

TBA
Major staling DPPH'—scavenging
quantity/ mg/L
TRAP
SI
Color/ EBC
pH
Diacetyl/ mg/L
Total polyphenol/ mg/L

parameter

Routine

Fermentation degree

Ethanol/% W/IW
Flocculation/ %

Original extract/% W/W

parameter

0.29+0.0036 0.25+0.0044

31.55+0.96

0.844£0.044 0.976 +0.036

27.59+0.77 37.65+0.52

5.5
4.23
0.08

186

65.35
3.51

79.90
11.10

37.12+0.30

5.4
4.21
0.09

183

64.96

3.59
81.03
11.00

a-
GSH1
2
DNA
GSH1
GSH1
GSH
GSH
GSH1
800
8
23
10
GSH
GSH
GSH
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