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Action of Phosphatases of Leaves on V arious Substrates.

126

T

M. KHORSAND

s

i
[ £!
&L o
S )
= o @ =
w882 |®d T2 =
ogu'o
= B
[T A ]
ES|~ &
2o
fat [
O
g3 @
= [ =)
Q-5 . f= Do BERTE-=Ta > B -
S e o ! R N )
ES%HONq“‘-qmq«mﬂ*m*“‘“
o = So I SRRV R
AP T er
oy
R,
e
e
gn.ﬂ
v (=
0w . O S 0
Sbwmoo o - 0T B0 w
mgu“e"‘m SRt
Y o 99
o = B
< | o T )
RN Y I
8»—-! e T
B g
Elﬁ
o X o
D I IR BRI S
S5y .lzs 3z 3s 32 33 38 3= ==
BTl gg @ B s ®B mB Bwn B8
HelmEg | me @ ‘
[o i
| e T T T i
[.5] vy
&0 m : ~3
< B 8 K\\o_.ool\m
P ;m gy B =)
> jEs2ls8 °8 2% Tl
— L g
= B
3 s
w | P or
ol
g%
3 v
e}
C"'—lw Bt e 1Y l\-\nl“gg?;?gchcc‘
oo el BB RIS oo @09 Lo
! [PRR7S [=FE=) ” . MR R . R T
2. TE Y e ¥ ¥ o
) AT
! R
! A
S
19 (&)
= I
P
R~ o 3 s U
R~ b < ) o a. o
w R=! O = S n <
© 2 o S e < 2 <
I3 o . 7 = 1% (o D.«»O‘
g o 7 < o iy 3 S g—g
= ) :
= = ,g o O g Reg SO WY
17 9;"0 Q_“'U e in) PR > Wi 'z oo aou
3 G T B¢ gg SR L8 58 S
3 Loe aoel Qs 0080, [ o) p=
2] [aVR 3] o s @ N o ]
o ot [=] = et :
o S % £~ = 3] ©n £
[ L5 a ™
— (8] o, m Q
P 0 T O : c

table.re

present the percentage of Pydrolysis of 5 ml.

Operational technic :

~
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This table shows that the studied leaves have hydrolysed more or
less rapidly all indicated phosphoric compounds, but none of ihe stu-
died leaves have any action on phytic acid. Therfore, they contain no
phytophosphatase. The only active phytase known in leaves is the fra-
ction separated from spinach studied by Wildman and Bonner.(7) {10),

¥4 : o
Finally we come to the test of purification of the lyo-enzyme.
We have atten pted to purify lyo-enzyme of belladona leaves by

fractionation with ammonium sulfate. We have obtained three fractions
corresponding to three different concentrations of ammonium sulfate

The first precipitate was obtained by 33°/, of saturation> the second
obtained by 66/, and third obtainedby 100°/, of saturation of am-
monium- sulfate.
Chact No.2._The Activity pH-Curves of the three Samples with and without
Magnesium-

Sample 33 Sample 66

Sample 100

a1,

-23.

Percentage of Hydrolysis

hoUS g 70803 3 oks

5y

“1)'2 ml. of a 0.25°/, enzymic solution of the sample 33,

2)'3'ml. of a.0.25'/. enzymic:solution of the 'sample 66,

3). ¢ ml. of a 0.25°/. enzymic solution of the sample 100, are put in
contact for 8 days at 37° with 30 ml. of glycerophosphates solution

M/25, buffer of appropriate pH and- distilled water, a sufficient
quantity to make 50 m],

Dotted line curve : without magnesium.

Solid line curve : in presence of magnesium sulfate at a concentra .

.tion.of 1.102 in the reactional medium.
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Cart No. 2 shows the activity pH-curves of the three mentioned

samples with and without magnesium. As we sees the phosphatase I

is found in the first precipita
66°/, of saturation we can find only one pH opti
0°l, of saturation with magnesium

toward pH 4.0 which allows us to
f phosphatase III combined

te> with the preparation obtained by
mum. On the curve

of the preparation obtained by 10

we see an inflextion of the curve

beleive that it contains a ¢mall amount 0

with phosphatase 1I.
The small yield of the first frac

on of the phosphatase 111 of theer

tion indicates that a large pro- ;
porti ude enzyme had been destroyed
during de fractionation- ‘

The fragility of this enzyne is pointed out b
sample 66 is the most important

almost exclusively the phosphatase

y all authors having

studied the phosphatases I1I. The
fraction in the weight. It contains
1I as we see on the activity curve.
; Finaly the fraction obtained by
and not very active. It contains a small p
combined with a relatively important quantity of phosphatase II.

1 wish to thank Professor J. Courtois and Professor P.Fleury for

100°/ of saturation is very small

roportion of phosphatase III

their constant guidance and supervision during my research work and

also Dr. C. Anagnostopoulos for his able assistance.

SUMMARY OF PART I AND PART 11

Through experimentation with several leaves it has been possible

for us to point out the existance of two different acid phosphatases.
We have studied in more detail the phosphatases of bellzdona leaves
(Atropa Belladona L. Solanacees). The great part of the phosphatase

activity is water extractable. We have compared the activity of the

soluble fraction with that not directly extractable by means of water.
The insoluble fraction could not be solubilized in a satisfactory
manner.The digestion by papaine produced a slight solubilizing effect;
on the other hand salt solutions neutral or alkaline) or water
glycerol mixtures had no solubilizing effect on the enzyme.
Tt has been possible to demonstrate the existence of two diffe-
rent phosphatases in the insoluble fraction: the first of the type 1D
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optim )
v:h um pH about 5 0; the second of type III, optimum pH about 4.0
ereas - ph i | i
e n.c:) losphatase II is only slightly activated by ions magne
, l i P A ——
i nicl el and cobalt, phosphatase III is markedly activated by the
Clv_: ent ions and particularly by Mg+-+, Mn++, Zn++, Ni- +y d
i “ . ot ] 1Ty an
o detoth“fho.»phatase fractions are inhibited by the fluorides and
a . .
! co;p]e e:. ashing the insoluble phosphatase with a solution containing
x forming agent like cyanide i
yanide increases the sensitivi
desmo-phosphatases to activation by bivalent ions e
Th i -
o e soluble fraction also contains phosphatases II and III. These
nzymes are capable of hyd i .
ydrolyzing a certain
: : number of phos i
;]S: er}slf lt)lut they are without action on phytic acid. The pI})xc«s [:mnc
o ' . at
Mn_,_:_ Fls_:it“gtj_d by the magnesium ion, is inhibited by the Zn:je
1+, e + i
il vl ) Za++ 101;115.+The phosphatase III is markedly acti{rate(;
7Znt+, Mpnt+, Ni++ i i
o » Nit+, Cot++ ions) and inhibited by
We have tried to se v
parate the two enz i
e ‘ ymes by salting out- wit
o (lillfate. The phosphatase III can be identified in the p l 'h
ained with 33°/, of saturati : %
ration: This ph i i
non il . phosphatase’ is quit
i ,t.for it is substantially ~destroyed during this fractio qt'l ;
e . tantia action
i :au ]lon obtained with in a saturation of between 33 and 261:7
onsists i i
; la most entirely of a phosphatase II. the characters of wh ;1
are simi ‘ i
1r;‘1har to those other phosphatases II of vegetable origi ;
e t- . » - ln.
activation by bivalent ions; a frequent phenomenon ob d
serve

with alkaline ph :
phosphatases, is
phatases. ; )18 a very rare occurrence with acid phos

Ill tlle case Of th.e ellzyllle of bel]adona leaVCS’ ‘.hlS capdClty fo[

- aCth atlon- seems to be a C]I.a[aﬂte] ]S‘ 1C ‘ eatul (o] ()‘ ' he vel‘y a(:](l
«
.

phosphatases contained in them

The different
preparations which . .
degrees of purity h | have been obtained of various
y have all shown a capacity for activatio
. n.
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RESUME DES PREMIERE ET SECONDE PARTIES

, e e . 5} R
pu Jémontrer précipite obtenu 2 337/, de saturation. Cette phosphatase étant trés

Au cours des recherches antérieures; nous avons

phatases acides dis - fragile, elle se trouve en partie détruite au cours du fractionnement.

’existence, dans diff éxentes feuilless de deux phos
tinctes. Nous avons studié> en détails les phosphatases des feuilles de
belladone (Atropa Belladonna L. Solanacées). La majeure partie de ces.
ractible par 1’eau. Nous avons comparé

La fraction obtenue entre 33 et 66°/.. de saturation est presque exclu-
sivement formée de phosphatase II; dont les propriétés sont les mémes

deux enzymes est directement ext que celles des autres phosphatases 11 d’origine végétale.
V’activité de la fraction non directement extiactible par ¥

Tl n’a pas été possible & extraires d’une fagon sati
mis d’obtenir un  trés

F . . » .
L’activation par les ions Fivalents; phénoméne fréquemment ob-

servé avec les phosphatases alcalines, est trés rare avec les phosphatases
acides.

eau.
¢faisanter la

fraction insoluble. L’action de la papaine a per
faible effet solubilisants d’un autre cotés les solutions d’électrolyte
rent ineffi-

Dans le cas de ’enzyme des feuilles de belladone: cette capacité

b - » ~
d’activation semble étre une propriété due aux phosphatases acides

neutres ou alcalines et les mélanges de glycérol et d’eau fu
qu’elles contiennent.

caces.

‘ L Les préparatio : 3 diffé R
Il a été possible de dénontrer Vexistence de. deux dif férentes prep ions obtenues a différents degrés de pureté ont toutes

' : s : montré une capacité a V’activatio ; .
phosphatases dans la fraction insoluble: la premiére de type IL» avec P P’activation par les ions bivalents.

un pH optimum d’environ 5.0 la seconde de type I1I, a pH optimum
de 4.0 environ. Alors que la phosphatase IT est seulement légérement

activée par les ions magnésiums nickel et cobalts 1a phosphatase 1T est

.
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cyanure; accroit la sensibilité des desmo-phosphatases 2 1’activation des

| ' jons bivalents.

La fraction soluble contient aussi des phosphatases II et 11, Ces
deux enzymes sont capables d’hydroliser un certain nombre d’esters
phosphoriques: mais ils sont sans action sur ’acide phytique. La phos k
phatase 1L qui  est activée par Vion Mg+ est inhibée par les ions
Znt+,Mn+—+s Fet+s Cat+. La phosphatase IIL est fortement activée
par les ions Mg+t Znt T Mn-+-+, Nit++, CoT T et inhibée par les
jons Fe T+, Cat+.

Nous avons cherché a séparer les deux enzymes en relarguant par

Je sulfate d’ammonium. La phosphatase III peut étre identifiée dans le




