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Abstract
Protoplast susion between Zygosaccharmoyces rouxii M-12 and Saccharimyces cevevusuare M-43
were investigated for breeding of a new brewing yeat strain for soy sauce. Auxotrophic mutants

of Zygosaccharomyces rouxii ZRM-83 (Met™,

Thr~) and Saccharomyces cerevisiae SCM-46 (Lys™,

Arg~) were selected by treatment of 3.0% ethylmethane sulfonate and nutritional complementary
method. Protoplast of both strains were more effective by treatment of 0.05mg,m/ zymolase 20T
for 60min. Fusion effeciency was much higher by treatment of 30% PEG 6,000 for 30min and
fusion frequencies were 107*~10-%. These fusants originated from two protoplasts had properties

of big cell size and much DNA content.

Key words: protoplast fusion, auxotrophic mutant, Zygosaccharomyces rouxii, Saccharomyces cer-

evisiae, SOy sauce mash
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Table 1. Chemical composition of complete
mediumlCM), minimal medium(MM), regeneration com-

plete medium(RCM) and regenerction minimal
medium{RMM)

ingredients CM MM RCM RMM
Glucose 2 1 2 1
Yeast extract t 1
Peptone 1 1
(NH4)2$O4 0.1 0.1
KH2P04 0.1 0.1
MgSO4 . 7H20 0.05 0.05
NaC! 0.5 0.5 0.5 0.5
C3012 . ZHZO 0.01 0.01
KCt 4.5 4.5
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Table 2. list of auxotrophic mutant strains selected for
protoplast fusion

Strain Phenotype
Zygosaccharomyces rouxii M-12
ZRM-27 Lys~
ZRM-68 Leu
ZRM-83 Met™, Thr-
Saccharomyces cerevisige M-43
SCM-18 Lys™
SCM-46 Lys™, Arg”
SCM-87 Ley, Try~
SCM-112 Met”
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Fig. 1. Effect of concentration and treatment times of
zymolase 20T on protoplast formation.

A: Zygosaccharomyces rouxii ZRM-83, B. Saccharomyces
cerevisiae SCM-46, O———0: zymolase 0.5mg/m/,
O 0.25mg/ml, O——13: 0.Ymg/mi
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Fig. 2. Effect of Zymolase (0.5mg/ml) treatment times
on formation and regeneraton of protoplast
o—<0: * —.
regeneration.
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Fig. 3. Effect of PEG concentration on the regenera-
tion and fusion frequency between ZRM-83 and SCM
-46.

[A): PEG 4,000, (B). PEG 6,000, O———C - colonies on CM,
o——@: fusion frequency, O—-: colonies reger-
notied on MM.
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Fig. 4. Photomicrographs of protoplasts of ZRM-83
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Table 3. Cell sizes and DNA contents of parents and  fysant
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