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Abstract.  The  presence of native cytokinins was studied in growing apices of apple- tree  
annual shoots. During June the presence of two compounds showing cytokinin activity in biotes t  
w a s  observed and their 1% F value was determined in three chromatographic systems. 

A f t e r  t h e  e f fo r t s  o f  m a n y  i n v e s t i g a t o r s ,  L~THA~ (1963) s u c c e e d e d  in  
d i s c o v e r i n g  f i r s t  t h e  n a t i v e  c y t o k i n i n  in  Zea  mays .  L a t e r  t h e  s a m e  a u t h o r  
t o g e t h e r  w i t h  h is  c o - w o r k e r s  d e t e r m i n e d  i t s  c h e m i c a l  s t r u c t u r e  (LWTHAM 
et al. 1967). Z w A g  (1963, 1970) e x t r a c t e d  ~ s u b s t a n c e  w i t h  c y t o k i n i n  a c t i v i t y  
f r o m  y o u n g  a p p l e - t r e e  f r u i t l e t s .  LUCKW-ILL a n d  W ~ I T E  (1968) e x t r a c t e d  
a c o m p o u n d  s h o w i n g  e y t o k i n i n  a c t i v i t y  f r o m  t h e  x y l e m  s a p  o f  t h e  a p p l e - t r e e .  
T h i s  s u b s t a n c e  is  p r o b a b l y  t r a n s p o r t e d  f r o m  t h e  r o o t s .  

A t  p r e s e n t  t h e  n u m b e r  o f  n e w l y  d i s c o v e r e d  s u b s t a n c e s  w i t h  c y t o k i n i n  
a c t i v i t y  f r o m  d i f f e r e n t  m a t e r i a l  is  i n c r e a s i n g  a n d  a l r e a d y  t h e  f i r s t  v a l u a b l e  
d a t a  o f  i t s  d y n a m i c s  d u r i n g  p l a n t  d e v e l o p m e n t  a r e  b e i n g  o b t a i n e d  (BLU- 
~EqSTFELD a n d  GAZIT 1970). 

I n  t h i s  p a p e r  t h e  p r e s e n c e  o f  s u b s t a n c e s  w i t h  c y t o k i n i n  a c t i v i t y  in  t h e  
g r o w i n g  a p i c e s  o f  a n n u a l  s h o o t s  o f  a p p l e - t r e e  is  s t u d i e d .  

The growing apices of annual shoot~ of apple-trees with two or three of the youngest leaves 
were used as material. They were collected during June, mostly from the apple-trees cv. Ber- 
lepsch's rennets. The apices were immediately frozen and kept for 2 -- 3 days at -- 30 ~ Altogether 
8.5 kg of fresh material was collected. 

In the cold room with a temperature under 0 ~ the shoots were crushed and 3 to 5 times 
extracted with cooled acetone excess. Each extraction lasted about 4 h. 

The emetone extract so obtained was distilled to dryness in a vacuum evaporator. The distil- 
lation residue was reextracted with hot water, treated with tIC1 to obtain pI-I 2 in the water 
extract, which was immediately purified by centrifugation. By this operation chlorophyll and 
other ballast were removed. 
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One p a r t  of  t h i s  c rude  e x t r a c t  was  p u t  on  c h r o m a t o g r a p h i c  pape r  W h a t m a n  MM3 a n d  w a s h e d  
w i t h  wate r .  A p a r t  o f  t h e  eo loured  c o m p o n e n t s  m o v i n g  w i th  t he  f ron t  were r e m o v e d .  The  chro-  
m a t o g r a m  was  t h e n  cu t  in to  10 s t r ips ,  wh i ch  were t e s t ed  on b ioassay .  

The  o the r  p a r t  o f  t h e  c rude  e x t r a c t  was  f u r t h e r  c leaned.  The  p H  of  t he  so lu t ion  was  a d j u s t e d  
b y  N a O H  to  a n e u t r a l  r eac t ion  a n d  s h a k e n  ou t  w i t h  a n  equal  q u a n t i t y  of  a b u t a n o l  a n d  ~ m m o n i a  
m i x t u r e  ( 9 : 1 ) .  Th i s  e x t r a c t i o n  was  r epea ted ,  i f  needed  3 - - 5  t imes ,  w h e r e u p o n  t h e  b u t a n o l  
e x t r a c t  was  col lected a n d  aga i n  s h a k e n  ou t  w i t h  wa t e r  as  long  as  co loured  c o m p o n e n t s  p a s s e d  
f rom b u t a n o l  in to  t h e  wa te r .  

T h e n  t h e  b u t a n o l  e x t r a c t  w a s  dis t i l led to  d r y n e s s  in  a v a c u u m  e v a p o r a t o r  (3 t o  5 t imes )  
a n d  t h e  res idue  r e e x t r a c t e d  w i t h  a smal l  q u a n t i t y  o f  h o t  wate r .  The  r e m a i n d e r s  o f  t h e  co loured  
c o m p o n e n t s  were p r ec i p i t a t ed  b y  a d d i n g  HC1 to  p H  2. The  p rec ip i t a te  was  r e m o v e d  b y  eent r i -  
f uga t ion .  T h e n  t h e  a q u e o u s  acid e x t r a c t  was  r e p e a t e d l y  dist i l led in a v a c u u m  un t i l  i t s  p H  b e c a m e  
neu t ra l .  I f  t h e  t r aces  of  co loured  s u b s t a n c e s  were n o t  comp le t e ly  r e m o v e d ,  t h e  a q u e o u s  e x t r a c t  
was  neu t r a l i zed  b y  N a O H  a n d  s h a k e n  ou t  in to  bas ic  b u t a n o l ,  l e av ing  t h e  eo loured  s u b s t a n c e s  
in  t h e  a q u e o u s  phase .  T h e  clarif ied e x t r a c t  was  dis t i l led to  d rynes s ,  d i s so lved  in a m i n i m u m  o f  
5 0 %  basic  e t h a n o l  a n d  p u t  on  c h r o m a t o g r a p h i c  p a p e r  W h a t m a n  MM3. T h e  c h r o m a t o g r a m s  
were deve loped  w i t h  dis t i l led  wa te r .  

On  t h e  c h r o m a t o g r a m  t h e  s p o t s  were ident i f ied  in U V  l ight  a n d  o lua ted  w i t h  50% bas ic  
e thano l .  T h e  a l iquo t  o f  t h e  e l ua t ed  c o m p o u n d s  was  a s s a y e d  in t h e  b io tes t .  

The  r e m a i n i n g  a l iquo t  o f  t h e  ident i f ied c o m p o u n d s  was  g r a d u a l l y  e lu t ed  a n d  e h r o m a t o g r a p h e d  
in t h e  fol lowing s y s t e m s :  

a) n - b u t a n o l  : w a t e r  : a m m o n i a  - -  86 : 14 : 5, 
b) i sopropanol  : HC1 : w a t e r  --  680 : 170 : 144, 
e) i sopropanol  : w a t e r  : a m m o n i a  --  7 : 2 : 1. 

T h e  b io tes t  was  m a d e  on  a MUP.ASHXGE a n d  SKOOO (1962) n u t r i e n t  s u b s t r a t e ,  where ,  i n s t e a d  
o f  k ine t in ,  t h e  c h r o m a t o g r a p h i c  pape r  e lua te  was  added .  As  a con t ro l  a s u b s t r ~ t e  w i t h o u t  cy to-  
k in in  a n d  w i th  N 6 - b e n z y l a d e n i n e  was  used .  F o r  t h e  b io tes t  o f  t h e  f irst  c rude  e x t r a c t  t h e  p i t h  
t i s sue  o f  tobacco  " W i s c o n s i n  38"  was  inocu la ted .  I n  t he  second  b io tes t ,  w h e r e  t h e  clarified 
e x t r a c t  was  a s sayed ,  t h e  cal lus  of  t h e  A n t o n o v k a  apple*t ree  was  inocu la ted .  T h e  ca l lus  is k n o w n  
n o t  to  g row w i t h o u t  e y t o k i n i n  a n d  is  t a x o n o m i c a l l y  n e a r  to  t h e  e x t r a c t e d  ma te r i a l ,  

B o t h  b io tes t s  were  e v a l u a t e d  b y  c o m p a r i n g  t he  we igh t  increase  of  t h e  d r y  m a t t e r  o f  ~he cal luses  
w i t h  t h e  con t ro l  w i t h o u t  ey tok in in .  

The first biotest  of the crude extract  (see material and methods) did not  
show any biological activity. 

Fig. 1. shows the increase of dry matter in the biotest performed on the 
Antonovka callus after the described procedure of clarification. 

From the above diagram it 
may be seen that spots No. 1 
and 4 display an apparent bio- 
logical cytokinin activity. 

Table 1. indicates the RF va- 
lues of the mentioned compounds 
in water and the described solvent 
systems. 

As can be seen from the Table, 
compound No. 4 splits into two 
components after reehromato- 
graphy in a basic solvent. The 
same applies to an acid solvent. 

The problem of naturally 
occurring cytokinin activity is 
also a problem of the metabolism 
and mechanism of its action. 
From the different results ob- 
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Fig. 1. I nc r ea se  of  d ry  m a t t e r  of  t h e  A n t o n o v k a  
cal lus  in  b io tes t  o f  clarified e x t r a c t  f r om g rowing  
apices  o f  app le - t ree  shoo t s  (6-B = NS-benzyladenin) .  
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tained l~y LUCKWILL from the xylem sap of the apple-tree and from our 
results obtained from the youngest tissue of apple-tree shoots, it may be 
deduced that  there is not only one cytokinin, which is specific for a certain 
plant species. A plant probably contains several components with cytokinin 
activity, which may change metabolically during growth and this changed 
form may have a stimulating effect on that  cell division which is specific 
for eytokinins. The question of a possible modification of the substance 
No. 1 dt~ring the clarification will be studied with more precision in future. 

TABLE 1 

R F VALES of  eompo~mds  No. 1 a n d  4 

S olveffl~: 
w a t e r  

n - b u t a n o l :  
Ho.O : N H ~ O H  

(86 : 14 : 5) 

2-propanol :  
HC1 : H 2 0  

(680 i 170 : 144) Spot  No .  : 

1 0 . I1  0.50 0.84 

0.63 0.95 0.80 0.84 
0.53 0.90 

2 -propanol :  
H 2 0  : N H 3 O H  

(7 : 2 : 1) 

An important  factor in the method of native cytokinin isolation is the 
height level of native inhibitors, blocking cytokinin activity in biotests. This 
is described for instance by GXZIT and BT,U~E~FELD (1970) who found such 
an inhibitor in avocado fruit. This phenomenon may explain why our first 
biotest with crude extract was not successful. 

Anothe/" problem is the connection of native cytokinin with other com- 
ponents, blocking their cytokinin activity. E.g. in the  work of the mentioned 
authors ithe cytokinin effect of the plant extract appeared only after the acid 
hydrolysation of the clarified extract. 
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