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Mutation of Aspergillus awamori var. kawachii by

irradiation of UV and *Co-7 rays
Isolation of transglucosidase-less mutants
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Table 1. Comparison of enzyme activities.

|
‘ Total amylase ,Transglucosidase

Strain Act. units/ml | Act. units/ml
P — S . - ! . R D

Wwild 13.5 | 92.2

No. 18] 13.5 29.0

No. 220 | 14.0 41. 4
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Table 2. Comparison of cnzyme activities,

l i ] 3 31 23
Strain | Total amylase ; Transglucosidase

| Act. units/ml | Act. units/ml
wild | 11.0 : 98.6
No. 220% 15.5 50.1
2.0

No. 785 15.0 |

i

¢ Mutant strain induced by irradiation of UV
rays.,

Table 5. Comparison of enzyme activitics,

Enzyme preparation SA Act. l DA Act.

from ( units/ml units/ml
M-1# L o140 L ss
Rhizopus | 380 | 2.0
| —

* Mutant strain induced by irradiation of
0Co-7 rays.

T Enzyme preparation obtained commercially
was dissolved in water (4 mg/ml).

SA ¢ Saccharogenic amylase,

DA : Dextrinogenic amylase.
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Table 4. Time course of saccharification.

DS/TS
Hour | bnzyme prcpdratmn from
‘ Twid | M- ';‘"‘R’hzzopus
G N ¢ ) B L .
0 1.3 s | s
24 74,5 60.0 93.5
45 78.7 64.2 95. 6

Reaction mixture : Dextrin powder, 20 g ; 0.01
M acetate buffer, 40 ml (at pH 4.0 and 5.0
for the enzymes from the wild strain, the
mutant strain and Rhizopus, respectively) and
enzyme solution, 10 ml (16 units/ml).

DS : Direct reducing sugar (mg).

TS : Total reducing sugar (mg).
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Fig. 1. Time course of growth and cnzyme
production by the wild strain,
x——x : plI of the cultured broth,
o——o0 : mycelial weight (wet weight per
100 ml),
a—-a : saccharogenie amylase activity,
Oneeees o : dextrinogenic amylase activity,
. e : transglucsoidase activity.
SA : saccharogenic amylase,
DA : dextrinogenic amylase,
TD : transglucosidase,
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Fig. 2. Time course of growth and cnzyme
production by M-1.
X x : pH of the cultured broth,
o o : mycelial weight (wet weight per
100 ml),
a s : saccharogenic amylase activity,
[SITEPER o : dextrinogenic amylase activity,
. e : transglucosidase activity.
Abbreviations are shown in the legend for
Fig. 1
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Fig. 3. Time course of growth and cnzyme
production by M-2.
b3 x : pIl of the cultured broth,
o—o0 : mycelial weight (wet weight per
100 ml),
a s : saccharogenic amylase activity,
Orreses o : dextrinogenic amylasc activity,
° e : transglucosidase activity.

Abbreviations arc shown in the legend for
Fig. 1.
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Fig. 4a.

The procedures are shownin the text.

Paper chromatogram.

The 2 hours reaction products

were applied. G : glucose, M : maltose, IM : isomaltose, MT maltotriose,
DT : dextrantriose, St : standard materials.
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Fig. 4b. Paper chromatogram.

The procedures are shown in the text., The
24 hours reaction products were applied.
Abbreviations are shown in the legend to
Fig. 4a.

PHRIFLUT TD 23 L AEBEE LRV M-1 %
BACEDTEI. HER, TD OEEVPBDPUNLER
BE2HBIZEVIHERZZDNDTC D M-1 3HLE
BEHTH B EMbNS. R, BEGREZEIEE, &
EAVUBE DTS 1.0, 0.1 &AW 0.01 %I
RAHXICMBMEINTOIL. T OEEBRTIX gD
0.0002~0.0003 % 1272 % X 5 1KFigotz. DX 5
IHREDS TD DR 2O 3 & 2N » T o v &
THDINBELEBTHOEELLNS., ULhL M-1
X DA JISKREXVODT SA N2HINIE 5 EKTY
51T M-1 iz Co-r 2K LT M-2 %1872, 8
2, 3MITALNB L S M-2 @ SA Hiz M-1 @
ZNO2ZFIC UL I8 7e D FE3RITRT & 5 1L,
TR O LEEEANS SA 73035 DA 71X b 3 #9 208584
WODOT M-2 @ SA IWBEL b § 351U Bk
LB NI EBICTEMNICI D M-2 25
CEEITERNTHASS. Ldl, TD PR EAEE
EINEL, #REEE2L DDA LT Y TD oD
FELINZNOTLOERIBEERINIZADEELD
N3, £ H5NOEEBK M-1, M-2 133kt
ENTRETH Y, £H, RTFOHFEEDY BRIFTH5H
5, BALGHOHEIE XL OEBRITANTZEND
BERANCE 2BE, dAVIIEHOBREEITEST



190 ¥OE KR

#2280k W4E

SA AWM UL TENICHOS NS AL
BLEAOND. FHREERKZAREHICREREL T
BIBEER R 10 %L k= ARG X ¥, ZDERY
BR——uw NS5 T 4 LTI FORSE,
FHROBRICOWNWTALNDL 54 VI E—A,
)=, FREANTY N A= R E OIERKER:E
WHI%T 2 A8y M M-1, M-2 OBEOKIGAR
it £ ROHT T B TEIE»DIZ. UL,
M-1, M-2 OBRTIIEROBRICOVWTALNE
WV R R F-RADOARy MR INTZ. DT
L3 TD OEEERN D 5O RIS R & BB
ETEREOIZC ERE LD, & AWVIEKITZZH
DTHFHUNTD BEREKICTEIL LR L ADOPIEE
SICEBOBIFEICE 18 ULz 5.

% i
R Aspergillus awamori var. kawachii T
UV, %9Co-r #2BHLT I RS VAVE —E %
BEAEBEAREUVSWERKZR/ALENTEIZ. U
U OFEERIIBEY 2 7 -2 IIBEkoZh L )
WAL, TR 3 5 -2 InEkOZzN L h I

mUtz. C DEFMR AR % A VIREST #2177
W, ZNE DB NTIIEHRZ 10% vV b —RIVER S
VIR, JEHBEEICHMT 2 2Ry M —s9—
7av by 7 s bETRROHEZ O, U UBKE
DOBEFRIZDONTIRALNENTIV N Y F—ADAR
v MYERBEOBFRICOVTHRHIINI.
# s

ORI RTTE ORI, BIRCHiPHESEL
TR A EHEHRFCHBERE LT, 12 9Co-7r D

RSB ZHEA S THY E U UNRETERITE
el LiyEd.
L% Mk
D B&iF (1955) BRI bERE 29, 62
2) ELF#F (1960) BRyEEifimas 22, 20.
3) BE K - FER (1961) AARESE LK
35, 1218,

4 JHOfE# (1935) BARLESbERRE 27, 229,
5) BABA - WEDUE - BIRE - BEFR
(1961) TLRIAMBERIIR LA A 20 /5, 37.

6) Sandstedt, R. M., Kneen, E. and Blish, M. J.

(1939) Cereal Chemistry 16, 712,

Summary

By irradiation of UV rays and °Co-7 rays on Aspergillus awamori var. kawachii, the mutant
strain which is almost lacking in the ability to produce transglucosidase but is able to produce
amylases was isolated. The amount of saccharogenic amylase produced by the mutant strain
reduced to half of that produced by the wild strain, On the contrary, the amount of dextrinogenic
amylase from the mutant strain increased 3-fold as compared with that from the wild strain.
The shaken cultures of the wild strain and the mutant strain were made at 30°C, with the
synthetic medium. It was found from paper chromatography that the enzyme from the mutant
strain did not change 10 9% maltose (used as the substrate for transglucosidase) to unfermentable
sugars such as isomaltose, panose, and dextrantriose and so on. But the spot of maltotriose was
detected on the paper chromatogram of the reaction products obtained with the enzyme from the:
mutant strain, but not with that from the wild strain.
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