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{E12°C RSk 8d, RIEEA 65.0%. KRIARTN L HYERIZ,
BT B0 0.0768 mg/L. 92.15 mg/L F19.33mg/L, HLHA iRk BW [K)
S3IBIE 37.6%.  19.9%F1 27.6%.
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Screening of the Fine Brewer’s Yeast Strain

Abstract

The brewer’s yeast strain is the base and key of the beer brewage production.
To improve the beer quality and yield, in the first, an excellent yeast strain must be
selected. In the study, strain Saccharomyces cerevisiae BW and H38 were used as
the original strains. After treatment with physical and chemical mutagen and
selection, the fine mutants or mutants with genetic markers used for the protoplast
fusion were obtained. Protoplast fusion technique was applied to construct the fine
brewer’s yeast strains.

The strain N1 was obtained from strain BW after treatment with 0.04 mol/L
HNO, for 10 min (death rate 82%) and selection. The content of diacetyl and
higher alcohol in the fermented liquid of strain N1 in flask experiment (under the
fermentation condition of 500 mL flask with 300 mL 12°BX wort at 12°C for 8
days, the same below) were 0.1000 mg/L and 87.68 mg/L, 18.7% and 24.3%
lower than that of the original strain BW, respectively. The strain UN41 was
obtained from strain N1 after treatment with UV (death rate 95.3%) and selection.
Fermentation degree of strain UN41 was 65%, the content of diacetyl, higher
alcohol and acetaldehyde in the fermented liquid of strain UN41 in flask
experiment were 0.0768 mg/L, 92.15 mg/L and 9.33 mg/L, 37.6%. 19.9% and
27.6% lower than that of the original strain BW, respectively.

Strain HL28 and HL29 were obtained from the non -flocculence original
strain H38 after combining mutagenesis with laser ( 30 min) and LiCl ( 0.3%,
death rate 70.2%) and screening. The Bumns values of the strain HL28 and HL29
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were 3.2 mL and 2.2 mL, respectively. Fermentation degree in the fermented
liquid of strain HL28 and HL29 in flask experiment were 66.3% and 66.7%,
respectively. Diacetyl content of strain HL28 and HL29 were 0.0716 mg/L and
0.0615 mg/L, 13.2% and 23.0% lower than that of the original strain H38,
respectively. Higher alcohol content of strain HL28 and HL29 were 66.67 mg/L
and 62.70 mg/L, 8.9% and 14.4% lower than that of the original strain H38,
respectively. Acetaldehyde content of strain HL28 and HL29 were little higher
than that of the strain H38, but still lower than the threshold of 10 mg/L.

The conditions of the protoplast formation and regeneration of strain N1 and
H38 were investigated with orthogonal experiment. The results showed that after
pretreatment with 0.1% mercaptoethanol-EDTA for 10 min, the efficiency of
protoplast formation and regeneration of strain N1 were respectively 99.3% and
49.7% under the condition of 1% snail enzyme, 30°C for 10 min reaction; those
of strain H38 were respectively 99.9% and 14.8% under the condition of 0.5%
snail enzyme, 25°C for 15 min reaction.

The death rate of protoplast of strain N1 was 100% after incubating it at
55°C for 25 min. The protoplast fusants were constructed with the protoplasts of
auxotrophic mutant X6-20 and heat-inactivated N1. The fusion frequency was
2.7x10° under the conditions of PEG (MW = 6000) 30%, Ca’* 10 mmol/L and
reaction time of 30 min.

The anti -mycostatin character of strain N1 was obtained by experiment. The
protoplast fusants were constructed with the protoplast of strain H38 and
heat-inactivated N1. The conditions of protoplasts fusion between N1 and H38
were researched with orthogonal experiment. The results indicated that the optimal

reaction conditions were as following: PEG (MW = 6000) 25%, Ca** 30 mmol/L ,
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temperature 35°C and reaction time of 40 min. Under the conditions, the highest
fusion frequency was 2.58x10°.

The selection medium of fusants was established according to nutrient
properties of the parental strains N1 and X6-20. 21 fusants were obtained from the
selection medium of fusants, and named for GR1,GR2...GR21. Two fine strains
GR5 and GR8 were obtained after selection. Burns value of strain GR5 and GR8
were 2.7 mL and 3.0 mL, respectively; Fermentation degree in the fermented
liquid of strain GR5 and GRS in the flask experiment were 65.3% and 66.5%,
respectively; Diacetyl content of strain GR5 and GR8 were 0.0568 mg/L and
0.0583 mg/L, respectively. Higher alcohol content of strain GR5 and GR8 were
87.79 mg/L and 103.85 mg/L, respectively. Acetaldehyde content of strain GR5
and GR8 were 11.21 mg/L and 9.66 mg/L, respectively.

The fermentation tests of strain GR5 was conducted in the 500 L fermentor.
The results after the fermentation for 8 days in the fermented liquid indicated that
formentation degree of strain GR5 was 69.2%, the content of diacetyl,
acetaldehyde and total higher alcohols were 0.0498 mg/L, 6.34 mg/L and 74.4
mg/L, respectively.

The fermentation tests of strain GR5 were carried out in the 120 t fermentor.
The results indicated that the beer produced by strain GR5 was harmony. The
strain GR5 has a well applied prospect in the beer brewing.

The fusants selection medium was established according to anti -mycostatin
properties of the parental strains N1 and H38. 51 fusants were obtained from the
selection medium of fusants between N1 and H38, and named for
HN1,HN2...HN51. Three fine strains HN31-3, HN31-6 and HN40-5 were

obtained after selection in flask experiment. Fermentation degree in the fermented
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liquid of strain HN31-3, HN31-6 and HN40-5 were 67.0%, 66.9% and 67.6%,
respectively; Burns value of strain HN31-3, HN31-6 and HN40-5 were 2.8 mL,
3.2 mL and 2.8 mL, respectively; Diacetyl content of strain HN31-3, HN31-6 and
HN40-5 were 0.0778 mg/L, 0.0627 mg/L and 0.0838 mg/L, respectively; Higher
alcohol content of strain HN31-3, HN31-6 and HN40-5 were 61.90 mg/L, 60.12
mg/L and 85.97 mg/L, respectively; Acetaldehyde content of strain HN31-3,
HN31-6 and HN40-5 were 8.53 mg/L, 9.05 mg/L and 7.31 mg/L, respectively.

The fermentation tests of strain HN31-3. HN31-6 and HN40-5 were
conducted in the 500 L fermentor. The results after fermentation for 8 days
indicated that formentation degree in the fermented liquid of strain HN31-3.
HN31-6 and HN40-5 were 69.2%, 69.7% and 67.7%, respectively, Diacetyl
content of strain HN31-3. HN31-6 and HN40-5 were 0.0503 mg/L, 0.0583 mg/L
and 0.0302 mg/L, respectively; Total higher alcohols content of strain HN31-3.
HN31-6 and HN40-5 were 57.7 mg/L. 62.5mg/L and 60.8 mg/L; Acetaldehyde
content of strain HN31-3. HN31-6 and HN40-5 were 7.17 mg/L.. 6.07 mg/L and
241 mg/L.

The cell volume, biomass, DNA content of strain GRS, GR8, HN31-3,
HN31-6 and HN40-5 were measured in comparison with their parental strains and
the results showed that strain GR5, GR8, HN31-3, HN31-6 and HN40-5 were
fusants. The stability of these strains were also studied. The results showed that
stability of these strains were excellent. The conditions influencing flocculence of

strain H38 were primarily studied.

Key words: brewer's yeast; mutagenesis breeding; protoplast fusion;

formentational property; pilot scale
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