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ON THE ANTAGONISM BETWEEN TWO 

DIFFERENT SAL TS IN THE ENZYMATIC ACTIONS. 

BY 

TETSUTARO T ADOKORo, 1¥官akushi.

酵素作用に謝する盤類の韻頬現象に就て

田所哲太郎

To these days, some di佐 rentexperimental 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 

OPPENHEIMER’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 di佐erentsalts. 

BANG l) 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 explaint:d 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 2> 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/50 Na2S04 +N/500 NaCl-

solution, and it acts better in N/50 NaBr+ N/5000 NaCl-solution than in N/5000 

NaCl-solution alone. It acts better in N/50 NaCl・solutionthan 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・s~lution acts better than N/50 NaBr-

solution.” 
Thus until today, we can not find any report on the discussion of the antago・

・I) BANG, E.-Biochem. Zeits., 32,417 (19u). 
2) MICHAELIS, L. and PEcHS'rEIN, H.-Biochem., Zeits., 59, 77-99 (1914). 

LTrans川ofSapporo Natural History Soc. Vol. VI. Part 3.Jan. 1917,] 
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nistic in日uenceof two di仔erentsalts upon any enzymatic action. And here I have 

the honor to report the following experiment on this field of investigation. As 

sampleョItook some fresh pressed juice of wheet-seedling and the 0.05 °lo solution 

of Takadiastase. At first I determined the injurious concentration of different 

salt solutions and got the following results. 

I. The injurious conce山首ionof di仔erentsalt 

solutions upon the actions of two amylases. 

20 ccm of I・o°lo solution of soluble starch were mixed with 2 ccm of fresh 

juice and farther with the followi昭 quantitiesof salts, and thus ma吋 se巾 sof 

these mixed solutions were placed in a thermostat at 40° C unde~ the presence of 

2 ccm toluol. 

After 6 hours, the formed sugar in IO ccm of each of the series of these mix-

ed solutions were determined by the BERTRAND'S method and the result are as 

follows: 

The following numbers of reducing sugar are shown in mg. 

Table 1. 

The comparison of cathions 

: s一：tscn~：：：： 1/5 I/IO 1/20 I/JOO 

normal normal normal normal normal 

CaC12 I 3,0 17,6 19,4 

MgC15 一 17,8 19,2 19,6 24,6 

KCl 14,4 16,2 18,0 I 7,8 17,6 

NaCl 16,2 18,0 22,0 22,0 24,0 

The comparison of anions 

注竺竺： 1/3 1/10 1;50 I/IOOO 

normal normal normal normal 

KI I 1,4 I!,6 I I,6 12,4 

KCI I I ,6 12,0 12,8 13,0 

KN03 9,8 I I ,6 I 2,4 13,2 

K2S04 12,0 I 3,0 13,0 16,6 

K2HP04 14,4 14,0 14,6 14,0 
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4o ccm of 1,0% solution of soluble starch were mixed with 1,0 ccm of 0,05 °lo 

Takadiastase solution and with the following quantities of di任erentsalts and 

placed in a thermostat at 4。。cunder 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 

1/10 ＼＼ー Concentration

三空－下＼＼｜…al I normal 

CaCl2 

MgCl2 

KCI 

NaCl 

BaC12 

A1Cl3 

8,8 

5,2 

8,8 

9,2 

10,2 10,2 

10,0 

4,6 

The comparison of anions 

1/50 

normal 

9,2 

10,8 

9,6 

I I,O 

I I 10 

6,4 

1/100 

normal 

9,0 

I I ,O 

10,0 

I 1,0 

11,4 

8,o 

~ Concentratio 1 

salts ＼＼＼＼＼～～  

r 

normal 

1/10 

normal 

1/50 

normal 

1/100 

normal 

KCI 

KN03 

K2S04 

KI 

6,4 

6,2 

6,8 

7,4 

7,2 

5,8 

7ρ 

。

8,o 

7,8 

8,2 

7,8 
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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 solution of alkalisalts. 

2 The antagonistic action between KC! 

and CaC12 for two amylases 

50 ccm of 1,0°／，。 solublestarch solution were mixed with 5 ccm of fresh juice 

of wheet-seedling or with 5 ccm of o, 05 °／，。Takadiastasesolution, and the concen-

tratfon of salts in the solution was kept as follows. 
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The farther treatment is the same as above mentioned, and the formed sugar 

was J~termined by the BEl{TRAND’s method. (the followi昭 numbershows sugar-
quantity with mg. in 50 ccm of solution.) 

Table 3・

Concentration of salts 

N-KCI+2,5 cc H20 

N-KCI+2,5 cc N/ro CaCl 

N-KCl + 2,5 cc N/2 CaCl泊

N-KC! + 2,5 cc H孟O

N-KCI+2,5 cc N/ro CaCl2 

N-KCI+2,5 cc N/2 CaCl2 

Concentration of sal 

N/ro CaCI孟＋z,5cc H20 J ro,5 

N/ro CaCI温＋z,5αN一KCII 12,2 
N/ro CaCl2 +2,5 cc N/2 KC!) 13’5 
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3 The antagonistic action between NaCl 

and CaC12 for two amylases 

Table 4’ 

Con臼 ntratio

N-NaCl+2,5 cc H20 I 13,2 5 

N-NaCI + 2,5 cc N /ro CaCI2! 14,7 

N-NaCl + 2,5 cc N/2 CaC12 I 14,5 

sugar mg. 

N-NaCI+2,5 cc N/ro CaC!) 12,8 

N-NaCl+2,5 cc N/ro CaCl2i 14,5 

N-NaCl＋日日 ／2CaCl2 I 14,0 

N/10 CaCl2 + 2,5 cc H20 I ro,5 
N/ro CaCl2 +z,5 cc N-NaCIJ n,25 

N/ro CaCl2十九5cc N/2 NaCIJ 12,3 

＼ 

4 The antagonistic action between NaCl 

and KC! for two amylases 

Table 5・

Concentration of salts 

N-KCI+ 2,5 cc H孟O

N-KCI+2,5 cc N-NaCI 

N-KCl+2,5 cc N/2 NaCl 

Concentration of salts sugar mg. 

N-NaCl + 2,5 cc R~O I 14,25 

N-NaCl+2,5 cc N-KCl I 15,5 
N-NaCl十九5cc N/2 KCl I 15,0 

10,5 I N-NaCI+ 2,5 cc H20 

11,8 I N-NaCl + 2,5 cc N-KCl 

u,o I N-NaCl+2,5 cc N/2 KC! 

10,0 

10,8 

10,5 
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5 The antagonistic action between CaCl2 

and MgCl2 for an amylase 

Table 6. 

Concentration I N/10 CaCl2 +z,5 cc H2 0 j N/10 CaCl2 +z,5 cc N/2 MgC!2 I N/10 CaCl2 +z,5 cc N/5 MgCl2 

wheat-seedling I 4ρo I 6,75 I ふ25

The results in the above tables show the antagonistic effects between di任erent

cathions for amylase of wh己at-seedlingand for Takadiastase and we can also 

observe that the antagonistic e任ectbetween monovalent cathion and bivalent one 

is greater than that between two monovalent ones. 

Farther I exermined the antagonistic e任ectsbetween different anions with 

same cathion for wheat-amylase and for Takadiastase. 

6 The antagonistic aetion between KCl 

and K2S04 for wheat-amylase 

Table 7・

Concentration of salts sugar mg. Concentration of salts 

N-KCI+2,5 cc H20 I 2,5 N-K3SO生＋ 2,5ccH20

N-KCl+2,5 cc N/2 K2SO生 I 3,25 N-Jら504+ 2,5 cc N/2 KC! 

N-KCI+2,5 cc N-K2S04 I 3,75 N-K2S04 + 2,5 cc N-KCI 

7 The antagonistic action between KN03 

and K2S04 for Takadiastase 

Table 8. 

sugar mg. 

II,5 

12,25 

I 2,75 

Concentration of salts 叩 rmg.1 Concentration of salts ｜叩rm

N-KN03 + 2,5 cc H20 8,o N吋 九吋叫0 I ro,o 
N-KN03 T' 2,5 ccN/2K2SO壬 I0,0 N-K2S04 + 2,5cc N/2KN03 l I ,2 

N-KN03 +2,5 cc N-K2S04 I I ,O N-K2叫＋羽川－KN03I 22,5 

Here we can also observe the antagonistic e任ectsbetween di任erentanions for 

wheat-amylase and for Takadiastase, and then I exermined the antagonistic e佐cts

between di白erentcathions and di任erentanions for wheat-amylase. 
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The antagonistic action between K2S04 

and MgC12 for wheat-amylase 

Table 

8 

230 

9・

Concentration of salts sugar mg. Concentration of salts sugar mg. 

N-K2SO生十2,5cc H20 I I,0 N-MgCl2 +2,5 cc H20 10,5 

N.-K2S04 +2,5ccN/2MgC12 13,5 N-MgCI唱＋2,sccN/2K2SO岳 13,7 

N-K2S04 + 2,5 cc N-MgC12 15,25 N－・MgCL.i+ 2,5 cc N-K2S04 13,9 

The antagonistic action between CaC12 

and MgS04 for wheat-amylase 

Table 10. 

9 

Concentration of salts sugar mg. Concentration of salts ｜叩
N/10 CaCl2 + 2,5 cc H20 10,0 町叫 10,2 

N/10CaCl2+ 2,5田~~：：：~」｜ II12 N/10MgS04十2,5cc NJ2 CaCl 11,4 

N/10CaCl2十2,5cc II,5 N/10MgS04 + 2,5 ccN-Co.Cl! 一
The results show the antagonistic e任ec_tsbetween di任erentcathions and anions 

for wheat-amylase. At last I exermined LOEB'S socalled apparent antagonistic 

e任ectsbetween the decomposition products of protein and potassium chloride for 

wheat-amylase and got the following results. 

The antagonistic action between glycocoll 

and KC! for wheat-amylase 

Table 

IO 

I I. 

5 o；，。glycocoll
2,5 cc N-KCI ，，Eゐ
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5 °lo glycocoll 
2,5 cc H20 

Concentration of 
salts 

12,7 I I, 5 I 110 sugar mg. 

In this case we can also observe the antagonistic e任ectbetween glycocoll and 

KCI for wheat-amylase. 

CONCLUSTON 

From the results we know the antagonistic effects between di任erentsalts - of 

different cathions and same anions as KC! and CaCl2’NaCl and CaCl2, NaCl and 
KCI or CaC12 and MgCL~ ， and of d！能rentanions and same cathions as KCI and 

K2S04, KN03 and K2SO晶 andof dほとrentcathions and di任erentanions as 

K2SO岳.andMgCl.l or CaCl2 and MgS04ー foramylase of wheat-seedling and 

for Takadiastase. Farther more the apparent antagonistic effect is observed 

between glycocoll and KC! for the same enzym. 

， 
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要摘

酵素作用に封する盤頓の影響に闘し℃は従来幾多の研究結果を報告せしも

のあ hと臨も、此等は多く草燭の影響に関するものにしτ、未だ二種以上の盤

類の相互関係若くは同臨類聞に於ける額損現象に就3て試験を試みしもの極め

τ稀な b是著者の本研究を企園せし所以な b0 

著者は先づ次の如き各穏盤類の陽f才シ及び陰奇才シが費芽小委のアミラ

Fゼ並t乙タカヂア~ターゼに~｝する阻逼作用を現すぺ 3濃度を決定せ b 其結果

は'/1111~歩み及びマグネシ歩Aの如き二債i コt；〆の盤類は十分の一規定液に建

するに及んで有害在るを認めたれ反之カP歩み及びナト曹歩みの如きー債f

オシの盤類：i一規定液の濃度に至 bて初めて其阻退作用を表はせ h0 

f衣℃著者は酵素段.~各種盤類の有害作用を表はすべ1濃度 ~t保持せし後更

に之に微量の他の盟組ーを添加して此の場合It於ける相互作用の結果を試噴せ h

其の結果同一陰f才シ乃盤頓にして陽f才シ異なる場合即ち盤叱カPウみと哩

化カルシ歩み、臨化ナトPウムと盤化カルシヨ'1A、E量化タ・トp'?IAと臨.f七カP

~A若 <Ii臨化カルシヨ.＿，A と盤fとマグネシ歩Aとを相共に作用せしめたる場合

は勿論、同一陽＂＂＇＊；〆の盤頓にして相異在る陰奇才 Z〆を有するもの例へば盟化

カPウムと硫酸カりま.＿，A、硝酸カP歩みと硫酸'b・lJウムとを添加せし場合更に

陰陽雨f才2〆の全く異なる場合即ち硫酸カP歩みと盤化マグネシ歩ム若〈は盤

化カルシウム硫喰マグネシ歩み占を添加せし；場合にあ bては車濁の盤類を作用

せしめたる場合に比較して常に其阻遁作用の軽減せらる、乙とを認むるものな

b、或は叉蛋白質分解産物たる"!jl) :z :zールと盤化カP歩A止を作用せしめた

る場合It於ても之と同様な b0 

主主に於てか吾人は各盤類の相互作用は生物体R劃して常に胡頬現象を表は

‘
占
拠
4
4司
司

’

すと同様に酵素作用代謝しても亦同様に融綴現象を表はす之とを知るものな b

更に生物体比重苦して所謂外観的吉敗目現象と稽せらるる現象も亦酵素作用に劃し

判

4

f

d

て生物体と同様の結果を典ふるものなる乙とを知るO
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