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HiroTsuGu IMAHARA: On the Amylase ad the Proteinase from

a strain of Aspergillus sp. in Syoyu Koji. Halophilic

Behavior and Influence of Inorganic Ions
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Table 1 Influence of Steeping in High Concentrate Salt Solution

Amylase

Steeping Liquid

T e

Destilled Water

209 NaCl Solution

—

Days ey ~
Steeping Temp. °C 10 20 10 20
0 ! 85.9 62.3 72.3 51.4
20 ‘ 73.4 51.7 64.5 40.2
|
40 { 65.7 43.5 42.4 21.8
Proteinase

Steeping Liquid | Destilled Water 20%NaCl Solution

_Steeping Temp. °C o 10 2 10 20
0 92.3 75.6 82.4 60. 3

20 90.5 67.3 74,7 54, 2

40 75,2 52,7 516 38,7

IZ20% RHA/K 250ce 2 finz 0°C, 20°C Fyyr 40°C ¢
FHE ABERIT O, KAK 250cc 2 oz rmL,
ZTOVFWERFEWRE LT 5 ~x)), Fusrg > —
YHEREL 72, —HEEK 250cc TR L F—o
ST L THRIZ-BEARI A & Uiz, M, S
B, F—D Sl TR THl A 2 BRI 0 2% 4
2100 & U TRADOEIIi% LATRIRL 72,
Lo, 79—+, Targ r-vikicfy
UK TEETT 24020 Z O LT 528,
JEOTTOWFRZ OWMP KT, T 20°C i Helg iy
ZOWPHEINTH L, 40°C ClEfBEsEtro S
MIRE WP LT, —HEBKTRETA o7
BT TN OWMD LR, AHEOEHIT 40
CIHTHEECR NS, 0°C, 20°C AECidE
LW o bhispofe, -7 15—+ &
D7 a4 3 —ONPREIC U THBNEETDH
T, EIEEOBEONTIE7 : 5 —v X To 5
4 F =L OIIN ORI RN L TEOEEMD
TENTVS EFE2 v, ULCBIH O IE ke
T XD TN BEROREB AR L, BEEEEE D %K
FUCIA DR 2 BT A L RIS, D DR
THU ORI MORTO®rARELD, LD
KB R IL D7D T, Wb T X b BT
HTEELT

II #fED Cation O

MLORBICRTERDO 7 2 7 ~¥, Torqg >—
LI B X0 T—AE LS 2 0 20 55

BMOFEC X 2T, WL BEINL 2 22T
7o, CORRORT AHIOFH®IE Nat 12X 2 H o
WX Clm X 54 o, REOPRIRASAT 2
NEfFTLHr0MEEL S, Lo T&FED Cation &
Ot Anion [Z X LEELRET LI LI, Zo
OO~ EFA L LT, YT, 1osq o
FOWMHPRITHETLEE T 0 74 F — 21T

Table 2 Influence of Cations on the Amylase

Activity
Concentra- Glucose :
Cations tion Pr;cgi/léggd iﬁlt?\t/ll‘t?
Na*(NaCl) 1072 26.2 ez}
K*(KCD " 24.8 89
Ca**(CaCl,) " 29.8 108
Mg**(MgCl,) 1" 22,7 82
Ba**(BaCl,) " 18.5 66
Al***(AICIy) " 20.7 74
Ni**(NiCl,) " 13.5 49
Pb**(PbAcy) " 9.8 35
Co**(CoCly) " 18.4 66
Cu**(CuCly) " 12.1 43
Mn**(MnCl,) " 19.2 69
Zn**(ZnCly) " 29.5 106
Ag*(AgNOy " 3.8 13
Hg”(HgClg) " 4.2 15
Cd**(CdCly) " 7.1 25
Sn**(SnCl,) " 6.4 23
Control 27.7 100
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Table 3 Influence of Cations on the Proteinase

Activity
""" Concentra- Formol  Relative
Cations tion Titer* Activity
cc/5ce 1072
Na*(NaCD 1072 0.92 94
K*(KCD) " 0.93 95
Cat**(CaCly) " 0.84 85
Mg++(MgCly) " 1.03 106
Ba**(BaCly) " 0.74 76
Al***(AICL) " 0.71 73
Ni+*(NiCl,) " 0.63 65
Pb**(PbAC,) " 0.62 53
Co**(CoCly) " 0. 82 84
Cu**(CuCly) " 0.34 35
Mn**(MnCly) " 0.74 76
Zn**(ZnCly) " 0.87 89
Ag*(AgNOy) " 0.16 16
Hg*+*(HgCD " 0.24 24
Cd**(CdCly) " 0.58 59
Sn**(5nCly) " 0.74 76
Control 0.97 100

* TFormol Titer of 0.1 N-NaOH per 5cc of
Reaction mixture.
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Table 4 Influence of Anions on the Amylase Activity

Anions ' Concentration Giuco;eg /};rgélfgea Relative Activity
Cl- (NaCD) 1072 27.1 96
Br- (NaBr) " 26.8 95
J- (NaD " 24.3 87
CN- (KCN) " 20,3 72
SO, ~ (Na,S0,) 7 27.3 97
SO,;~~ (Na,S0,) " 26.9 95
CO;~~ (Na,COy) " 28.0 99
HCO,~ (NaHCO;) 1" 27.8 98
HPO,~ (Na,HPO,) " 27.3 97
NO;~ (NaNO3y) " 27.7 98
Cl0;~ (KCI10yp " 18.4 65
JO,~ (KJO9) " 11.7 41
SCN- (KSCN) " 23.8 84
CrO,~ (K.CrOp " 25.3 90
Cr,0; " (KoCry02) 1z 4.5 16
Fe(CNg)~~~ (K;Fe(CN)g) " 10.4 37
Fe(CN)g~~~ (K Fe(CN)e) " 11.8 41

Control 28.1 100
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Table 5 Influence of Anions on the Proteinase Act1v1ty

Amons ~ Concentration F orr(r:lco/ls’géter* Relatlve Act1v1ty
Cl- (NaChH 10-2 0.92 94
Br- (NaBr) " 0.93 95
J- (Na]) " 0.92 94
CN- (KCN) " 0.91 92
O, (Na;S0» " 0.93 95
SO;~~ (Na,S0,) " 0. 86 87
CO,;~- (Na,COy) 7 0.95 96
HCO;~ (NaHCO,) " 0.95 96
HPO,~- (Na,HPO,) " 0.94 95
= (NaNOy) " 0.91 92
Cl0;~ (KC10y) " 0.63 64
JO;~ (KJOy " 0.73 74
SCN- (KSCN) " 0.85 87
CrO,~- (K.CrOyp " 0.90 91
Cr,0:-~ (KsCr,00) " 0.51 52
Fe(CN);™ = (K;Fe(CN)) " 0.63 64
Fe(CN);~~ (K,Fe(CN),) " 0.57 58
Control 0.98 100

¥ Formol Titer of 0.1 N-NaOH per 5cc of Reaction mixture.
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Table 6 Influence of Steeping in AICI, and CaCl, Solution

Steeping Liquid Destilled Water 10% Salglgglution

Enzymes and Salts Days /IT 20 10 )
Amylase {AISh 81 7.5 o5 s
Proteinase [é;(éll‘; 91.3 68.5 gg% i‘%g

Steeping at 20°C
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Summary

Previously Prof. Nakahama and Imahara iso-
lated a strain of Aspergillus sp. which produced
much amylase and proteinase from soja koji. I
have studied on the halophilic properties of the
amylase and the proteinase in the koji made by
this strain. I could see that the both enzymes
in it were inactivated by the steeping the koji in
high concentrate sodium chloride solution and
were far more weakened at higher temperature
as 40°C than the lower. The influence of various
cations and anions to the two enzymes were studi-
ed upon they were incubated at 20°C. In pre-
sence of the cations ; Hg+**, Ag*, Cd**, Sn** and

Pb**, the amylase activity was decreased, while

the cations, Mg** and Zn**, increased it. The
proteinase activity was decreased in presence of
cotions, Hg**, Ag* and Cu**. The anions, Cl0;7,
JO,~, Cr:0,~", Fe(CN)¢~™~ and Fe(CN)¢ ™,
decreased the activities of the both enzymes. 1
suppose that the actions of the anions are belonge
to the oxydoreductive system and no specific action
according to the kinds of anions are shown and
the influence of NaCl to these enzymes is more
owing to the cations in it, Na*, than the anion,
Cl-. I showed the influence of Al*** to the act-
ivities of the two enzymes was obvious, but that

of Ca** was not.



