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ON THE ANTAGONISM BETWEEN TWO

DIFFERENT SALTS IN THE ENZYMATIC ACTIONS.
By

TersurarRo TADoKORO, Nogakushk:.

MEFPHRRE T 2EEHOHEBEHERIZHE T
' W OFFo#H k

To these days, some different experimental results for the influences of dif-
ferent neutral salts upon the enzymatic actions have been reported by many authors.
Many contrary points, however, are found among those which are written in the
OprPENHEIMER’s “Fermente und ihre Wirkungen”. These authors have reported
always the influences of one salt alone and there are no experimental data upon
the mutual and antagonistic actions between two different salts,

Bang® reported that when the human saliva was mixed with secondary phos-
phate, the diastase of saliva lost its action but if this fluid was mixed farther with
common salt, the diastase recovered its action. Thereupon he explained these
phenomena by introducing the fact that the compound of phosphoric-acid-ptyalin
has no diastatic action while the compound of common-salt-ptyalin has.

Recently, MicHAELIs and PecHsTEIN? investigated the action of the diastase
of saliva in the mixture of salts, and their reports are as follows.  “The saliva-
diastase acts better in N/500 NaCl-solution than in N/s0 Na, SO, +N/500 NaCl-
solution, and it acts better in N/50 NaBr + N/s5000 NaCl-solution than in N/5000
NaCl-solution alone. It acts better in N/50 NaCl-solution than in N/50 NaBr+
N/50 NaCl-solution, and better also than in N/50 NaBr-solution, because here.
N/50 NaBr-solution, because here N/50 NaCl-solution acts better than N/50 NaBr-
solution,” 4

Thus until today, we can not find any report on the discussion of the éntago-

‘1) BANG, E.—Biochem. Zeits., 32,417 (19IT),
2) MICHAELIS, L, and PecHSTEIN, H.—Biochem., Zeits., 59, 77—99 (1914).

| Trans. of Sapporo Natural History Soc. Vol. VI. Part 3. Jan, 1917.]
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nistic influence (;f two different salts upon any enzymatic action. And here T have
the honor to report the following experiment on this field of investigation. As
samples I took some fresh pressed juice of wheet-seedling and the 0.05 ¢/, solution
of Takadiastase. At first I determined the injurious concentration of different

salt solutions and got the following results.

1. The injurious concentration of different salt
solutions upon the actions of two amylases.

20 ccm of 1.09), solution of soluble starch were mixed with 2ccm of fresh
juice and farther with the following quantities of salts, and thus many series of
these mixed solutions were placed in a thermostat at 40° C under the presence of
2 ccm toluol. ,

After 6 hours, the formed sugar in 10 ccm of each of the series of these mix-
ed solutions were determined by the BErRTRAND’s method and the result are as
follows : |

The following numbers of reducing sugar are shown in mg.

Table 1.
The comparison of cathions
Concentration 1/3 1/s 1/10 1/20 1/100
salts normal normal normal normal normal
CaCl, — — 13,0 17,6 19,4
MgCl, — 17,8 19,2 19,6 24,6
KCl 14,4 16,2 18,0 17,8 17,6
NaCl 16,2 18,0 22,0 22,0 24,0
The comparison of anions
Concentration 1/3 1/10 1/50 1/1000
salts normal normal normal normal
KI 11,4 11,6 11,6 12,4
KCI 11,6 12,0 12,8 13,0
KNO, 9,8 1,6 12,4 13,2
K,SO, 12,0 13,0 13,0 16,6 -
K,HPO, 14,4 14,0 14,6 14,0
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40 ccm of 1,09/, solution of soluble starch were mixed with 1,0 ccm of 0,05 %
_Takadiastase solution and with the following quantities of different salts and
placed in a thermostat at 40° C under the presence of 2 ccm toluol. After 6 hours
20 ccm of these mixed solution were treated in the same way as above mentioned

and the results are as follows:

Table 2.

The comparison of cathions

- Concentration I 1/10 1/50 1/100
salts \ . normal normal normal normal
CaClz —_ 5,2 9,2 9,0
MgCl, — 8,8 10,8 11,0
KCl 8,8 9,2 9,6 10,0
NaCl _ 10,2 10,2 11,0 v11,o
BaCl, - — 10,0 11,0 11,4
AlCl, — 4,6 6,4 80

The comparison of anions

\Cpncentration I 1/10 1/50 1/100
salts \ normal normal normal normal
K(Cl 6,4 6,8 8,0 8,0
KNO, 6,2 714 7,8 7,8
K,50, 7,0 7,2 . 8,2 8,4
KI - 0 5,8 7,8 8,0

From the above results of my experiment we know that the enzymatic action
is evidently injured in the 1/10 normal concentration of Mg- or Ca—salts and in

the normal so!ution of alkalisalts.

2 The antagonistic action between KCI

and CaCl, for two amylases

50 ccm of 1,09/, soluble starch solution were mixed with 5 ccm of fresh juice
of wheet-seedling or with 5 ccm of 0, 05 9/, Takadiastase solution, and the concen-

tration of salts in the solution was kept as follows.

R L
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The farther treatment is the same as above mentioned, and the formed sugar
was determined by the BERTRAND’S method. (the following number shows sugar-

quantity with mg. in 50 ccm of solution.)

Table 3.
Concentration of salts sugar mg, Concentration of salts * sugar mg.
| N-KCl + 2,5 cc H,0 12,5 | N/1o CaCl, +2,5 cc H,O 10,5
N-KCl + 2,5 cc N/10 CaCl 14,5 N/10 CaCl, + 2,5 cc N-KCl 12,2
N-KCl+2,5 cc N/2 CaCl, 13,2 | N/1o CaCl, 42,5 cc N/z KCll 13,5
—— e SO
N-KCl+ 2,5 cc H,O 13,0 | N/1o CaCl, + 2,5 cc H,O 8,5
N-KCl + 2,5 cc N/10 CaCl, 15,0 N/10 CaCl, + 2,5 cc KCl 9,4
N-KCl + 2,5 cc N/2 CaCl, 14,2 N/1o CaCl, + 2,5 cc N/2 KCl 10,2
3 The antagonistic action between NaCl
and CaCl, for two amylases
Table 4.
Concentration of salts sugar mg, Concentration of salts sugar mg,
N-NaCl+2,5 cc H,O 13,25
N-NaCl+ 2,5 cc N/10CaCl,| 14,7
N-NaCl + 2,5 cc N/2 CaCl, 14,5
—— e
N-NaCl+ 2,5 cc N/1o CaCl,| 12,8 N/1o CaCl, + 2,5 cc H,O 10,5
N-NaCl + 2,5 cc N/1o CaCl, 14,5 N/10 CaCl, + 2,5 cc N-NaCl 11,25
N-NaCl + 2,5 cc N/2 CaCl, 14,0 | N/1o CaCl, +2,5cc N/2NaCl] 12,3
4 The antagonistic action between NaCl
. and KCl for two amylases
Table 5.
Concentration of salts sugarmg. Concentration of salts sugar mg.
N-NaCl + 2,5 cc H,O 14,25
N-NaCl+ 2,5 cc N-KCl 15,5
N-NaCl + 2,5 cc N/2 KCl 15,0
— e O
N-KCl+ 2,5 cc H,0 10,5 | N-NaCl+2,5 cc H,O 10,0
N-KCl+ 2,5 cc N-NaCl 11,3 N-NaCl + 2,5 cc N-KCl 10,3
N-KCl+ 2,5 cc N/2 NaCl 11,0 N-NaCl+ 2,5 cc N/z KCl 10,5
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5 The antagonistic action between CaCl,

and MgCl, for an amylase

Table 6.

Concentration

N/10 CaCl, +2,5 cc H, O | N/10 CaCl, +2,5 cc N/2 MgCl, | N/1o CaCl, +2,5 cc N/5 MgCl,

wheat-seedling 4,00 6,75 - 6,25

The results in the above tables show the antagonistic effects between different
cathions for amylase of wheat-seedling and for Takadiastase and we can also
observe that ‘the antagonistic effect between monovalent cathion and bivalent one
is greater than that between two monovalent ones.

Farther I exermined the antagonistic effects between different anions with

same cathion for wheat-amylase and for Takadiastase.

6 The antagonistic action between KClI

and K,50, for wheat-amylase

Table 7.

Concentration of salts sugarmg. Concentration of salts sugarmg.
N-KCl+2,5 cc H,O 12,5 N-K,SO, +2,5 cc H,O 11,5
N-KCl+2,5 cc N/2 K,SO, 13,25 | N=K,SO,+ 2,5 cc N/2 KCl 12,25
N-KCl + 2,5 cc N-K,S0O, 13,75 | N=K,SO, + 2,5 cc N-KCl 12,75

7 The antagonistic action between KNO,4
and K,SO, for Takadiastase
Table 8.

Concentration of salts sugarmg. Concentration of salts ' sugar mg.
N-KNOj, + 2,5 cc H,O 8,0 | N-K,SO, +2,5 cc H,O ; 10,0
N-KNOg +2,5ccN/2K,SO,| 10,0 | N-K,SO +2,5ccN/2KNOg' 11,2
N-KNO, 42,5 cc N-K,SO,| 11,0 | N-K,SO,+2,5cc N-KNO, ] 22,5

Here we can also observe the antagonistic effects between different anions for

wheat-amylase and for Takadiastase, and then I exermined the antagonistic effects-

between different cathions and different anions for wheat-amylase,
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8 The antagonistic action between K,SO,
and MgCl, for wheat-amylase

Table o.

Concentration of salts sugar mg. Concentration of salts sugarmg.
N-K,SO, +2,5 cc H,O 11,0 | N-MgCl, +2,5 cc H,O 10,5
N-K,SO,+2,5ccN/2MgCl,| 13,5 N-MgCl, +2,5ccN/2K,SO,| 13,7
N-K,SO, +2,5cc N-MgCl,| 15,25 | N-MgCl, 42,5 cc N-K,SO,| 13,9

9 The antagonistic action between CaCl,
and MgSO, for wheat-amylase
Table 10.

Concentration of salts sugar mg. Concentration of salts sugarmg.
N/1o CaCl, + 2,5 cc H,O 10,0 |N/1toMgSO,+ 2,5 cc H,O 10,2
N/1oCaCly+2,5ccN/2MgSO, 11,2 | N/1oMgSO, +2,5¢ccNj2CaCly 11,4
N/10CaCl,+ 2,5cc N-MgSO, 11,5 | N/1oMgSO,+ 2,5cc N-CaCl, —

The results show the antagonistic effects between different cathions and anions
for wheat-amylase, At last I exermined LoEs’s socalled apparent antagonistic
effects between the decomposition products of protein and potassium chloride for

wheat-amylase and got the following results.
10 The antagonistic action between glycocoll
and KCl for wheat-amylase

Table 11.
Concentration of 5 ¢/, glycocoll 5 %/, glycocoll 5 9/, glycocoll
salts 2,5 cc H, 2,5 cc N/2 KCl | 2,5 cc N-KCl
sugar mg, 11,0 11,5 12,7

In this case we can also observe the antagonistic effect between glycocoll and
KCl for wheat-amylase. k
CONCLUSTON
From the results we know the antagonistic effects between different salts — of
different cathions and same anions as KCl and CaCl,, NaCl and CaCl,, NaCl and
KClI or CaCl, and MgCl,, and of different anions and same cathions as KCI and
K,S0O,, KNO, and K,SO, and of different cathions and different anions as
K,S0, and MgCl, or CaCl, and MgSO, — for amylase of wheat-seedling and
for Takadiastase. =~ Farther more the apparent antagonistic effect is observed
between glycocoll and KCl for the same enzym.



TADOKORO : ON THE ANTAGONISM BETWEEN TWO DIFFERENT SALTS:IN THE ENZYMATIC Acrions. 231

1 e

w3 RO B I LTRSS DR R A RETLY
@bbt%%‘%%&%(E%@%%K%?é%@KL{‘*ﬁ:ﬁﬂh@@
KA LB ¢ 13 FIERRIC A Y 3 AR R 3 TRIEERA L OB
TR b EEROAFE L REE LML bo

86 SR O D RN 3 ¥ Y ROEE TV BRFIEOT 2
R RNFS AR~ CHT 3 B LR T N DR LU ¢ D R
uhwbbARa?ﬁxabA@m3:@1?&@§ﬁm+ﬁ@~ﬁimm@
FBRRACHER 5 ¥ RBR Y, K2WY YARKF Y PADMS— S
o D HR S — BRI b TR CHIBER LRI bo

IR 2R ST e AR A D L R 3 T X 2R (R LA
&2 (e B DO L B L OB ARG 5 HEEAORELRBE D,
gw%%m~@f1ya@mmLt%ftyﬁxa%amaﬁmhubAa@

Rﬁw&?A.%R%bybhkﬁﬂﬁwbﬁk.%R*PH?A&@%#”-

D2E( BHAIN YDA LTI RV DAL LA LD 72 5 54
o F—H4 F ool LCHEL 384X v E ¥ 5 3 OFI~XHE
DY VL L DY D5, WD) VP2 LERDY VAL LENE LEAER
BBEL AL 0B RE 5 BAN LYY DA L BT kDA B
B LD RTETS F LD 2 L LR LA S b € R A EE Y 8
‘%Lbn5%ﬁw&%bfﬁﬂﬁm%ﬁm@ﬂﬁ%66\Z&k%U&%@K
b MR NEALRMENR T 22~ EHERY DAL LERELBR
BHACRTIZERMBERL bo

P51 C BN B ERE OMEID 3w KB L O CERBRRKR LR
o R B L C R R R R Y R T 2L ¥ B IO D
e A I B L C ARSI S L R 5 5 3 RRVIFEEREM e BL
CAEWEREFBEORREYRNLZIDAZTLEXMMS0




