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Abstract

This study mainly designed to high quality of mirin production by using protopast fusion. In order
to enhance the acid carboxypeptidase (ACPase) activity by the method of protoplast fusion. In order
to enhance the acid carboxypeptidase (ACPase) activity by the method of protopalst fusion, the mutants,
Aspergillus orvzae 9-12 and Aspergillus shirosamii IFO 6082-60 were selected by mutation among various
mutants. Protoplast of Aspergillus orvzae 9-12 and Aspergillus shivousamii 1TFO 6082-60 were formed
effectively by incubation of the mixtures of chitinase (10 mg/m/), cellulase (10 mg/m/) and zymolase
20T (5 mg/m/). For protopalst fusion, the mixture of two mutant were fused to effective under the
optimum conditions by solutions containing 30% PEG 6,000, 0.01 M CaCl,-2H,0, 0.6 M KCl and 0.05
M glycine. Fusion frequency was 0.71% and fusant, F-50 appeared ACPase activity of 20,800 unit/g
which has 1.5 times higher than that of each mutants.
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Fig. 1. Effect of incubation time with concentration va-
riation of chitinase, cellulase, zymolase and glucuroni-
dase on the formation of protoplast of 4. oryzae 9-12(A)
or A. shirousamii 1FO 6082-60(B)
“—. 10 mg/ml chitinase. 10 mg/m/ cellulase, 5 mg/m/
zymolase 20T, - 10 mg/m/ chitinase. 5 mg/m/ cel-
lulase, 10 mg/m? glucuronidase. 0 10 mg/m! chiti-
nase, 5 mg/m/ cellulase, 5 mg/m/ zymolase 20T. @—@:
10 mg/m/ chitinase, B—®; 10 mg/m/ zymolase, & -~ A;
10 mg/m/ cellulase
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Fig. 2. Effect of pH with various incubation times on
the protoplast formation by mutant of 4. oryzae 9-12(A)
or A. shirousamii 1FO 6082-60(B)
— :incubation for 1 hr, ~A—/.; incubation for 2 hr,
- ": incubation for 3 hr
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Fig. 3. Effect of osmotic stabilizers on the formation
of protoplast by mutant of 4. oryzae 9-12(A) or a. shi-
rousamii 1IFO 6082-60(B)
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Fig. 4. Effect of inorganic ions on the yield of protop-
last fusion by mutant of A. oryzae 9-12(A) or A. shirou-
samii 1TFO 6082-60(B) on developing MM
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Fig. 5. Effect of PEG concentration on aggregation
of protoplast by mutant of A. oryzae 9-12(A) or A. shi-
rousamii 1IFO 6082-60(B)
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B
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Table 1. Fusion frequency between protoplasts of auxotrophic mutants obtained from A. oryzae 9-12 and A. shirousa-
mii 1FO 6082-60

Fusion Protoplast regenerated on CM Fusants formed on MM Fusion

mixture Before fusion After PEG Before fusion After PEG Frequence
treatment treatment treatment treatment (%)

A orvzae 9-12 1.03x 10" 77X 10! 0 112X 107 0.71

A. shivousamii 6082-60) 1.05x 10° 8.0x 10? 0

Fusion was carried out by protoplast fusion in 30% PEG 6,000, 0.01 M-CaCl, and 0.05 M-glycine with cach complemen-
tarv nutrients required of auxotrophic mutant at 30C and pH 6.0 for 15 min. The frequency was delined as the
ratio of the number of colonies growing on MM over agar

Table 2. Enzyme activity in Koji prepared with fusant between A. oryzae 9-12 and A. shirousamii 1FO 6082-60

B a-amylase Glucoamylase Protease(PU/g) ACPase TGase
Koji prepared . . ) )

(DU /gy (GU/) pH 3.0 pH 6.0 (unit/g) (unit/g)
A orvzae 9-12 214 36 223 73 19,200 58
A shirousamii 1FO 6082-60 214 38 214 68 18,200 53
F-15 213 32 165 80 19,800 79
F-32 128 24 193 78 20,100 87
F-50 211 28 187 83 20,800 82

DU: Dextrinogenic unit, GU: Glucose Unit, PU: Proteolytic unit

Tevh odeks vllvtal slelvh Aspergillus orvzae®
Aspergillus niger™ ik AbB-skod L8 sl Al o) 5 3HA 30%
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TGaseo} ACPase®] &4-> A Fych

E3] F-15, F-32& ACPase®] &4do] zhzh 19,800
unit/g, 20,100 unit/gell o™, §35 F-50-2 ACPase9]
Aol 20,800 unit/ge. & 7HA wekom ATl A ory-
zae 9-129} A. shirousamii IFO 6082-60 8.t} &2 ZAa&
vehyglel ml@e] A z:A)e] ol Ae] a-amylase,
glucoamylase, protease, ACPase % TGase2] 3HA]-&
ol el FAe vz od#Fe] ok e} Oyashiki 7
£ ACPase®} #@Ado] & #F2 v|ds Axsds
W Exeh2 Z7)81R] oA, oligosaccharides 7}t 48 A1 % 7)
WFo vlglel dze] Hedsithi stedeh. © Oyashiki
e ACPase?} £& A oryzae®) Wol 7% o] 43}o
Az el FAo] Ssictal sz, A e
(B, white haze formation)= #tiskaiche sjgich
welA] ACPase®] #4do] o 7hv|x ksl ulo)
2 7oz 7|d=E,

STl 2|5t a9l gy
ol e} Az tell #1§k ACPasee] #H4e] Folof
=

F4o] 2 v|E-g Az = ek A oryzae 9-129)
A. shirousamii IFO 6082-609] 3 AASZ $311A =
AgE dell HFA|A] F 30T ol A 96413t vl Fsle] AC-
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