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t he  w a t e r  s u r r o u n d i n g  * dif fered s ign i f i can t ly  (H19 a ~--- 35.6, 
H~2~ = 27.1 for t he  n a t i v e  e n z y m e  a n d  HI9 a = 26.2 a n d  
H~2~ = 18.8 for  t he  i n a c t i v a t e d  one.) I t  m a y  be  supposed,  
therefore ,  t h a t  ~-hel ical  regions, bu r i ed  in t he  h y d r o -  
p h o b i c  i n t e r io r  of t h e  G A P D  molecule,  do no t  get  exposed  
to  t he  so lven t  in t he  course of t he  revers ib le  cold i nac t i va -  
t ion .  

~iaeTca H3MeHeHH~IMH ~IHcHepcHH 0HTHqeCKOF0 BpatueHH~ (nc- 
qe3HOBeal4e nneqa Ha I<pHBO~ B 06:IaCTH 275--295 Hi,  a TaK>Ke 
3HaqHTe3]bH0e yMeHbILleHHe BeY/HqHH/lapaMeTpoB -bo~ A19a~ u 
-A225). ~}TH H3MeHeHH~I 06paTHtabI npH peaKTHBalIHH, HacTy- 
nammefi npH + 2 0  ~ B npHcycTBHH 0 ,15M KH~P0,. 
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B b l B O ~ b l .  O6paTnMan nHaKTHBatmn rnHuepan~jlerH~-3- 
qboc~paTnern~IporeHaa~ n3 c~enevHb~x Mb~m~ Kpb~c~I, HacTy- 
nammaa  B pe3y~bTaTe ~nanH3a npn  4 o np0TnB 0 ,15M NaC1, 
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Acid P h o s p h a t a s e s  in the Tea  Leaf 

The  occur rence  of some ox ida t i ve  enzymes ,  t he  poly-  
p h e n o l  oxidases  and  perox idases  in  t he  t ea  leaf, has  been  
recorded  in t he  l i t e r a t u r e  1, 3. This  s t u d y  descr ibes  t he  se- 
p a r a t i o n  a n d  de t ec t i on  of acid p h o s p h a t a s e s  in  t h e  t e a  leaf  
b y  h o r i z o n t a l  s t a r c h  gel e lectrophoresis .  A modi f i ca t ion  of 
t he  m e t h o d  of R o v s s o s  a was  used. 20 g of f lush  (clone 
T R I  777) 10 g of Po lyc la r  (General  Ani l ine  and  F i lm  Cor- 
po ra t ion ,  New York) ,  a n d  1 g of s and  were hom ogen i zed  in 
a W a r i n g  B lende r  for 15 min,  w i t h  100 ml  af 0 . 2 M  KC1 in 
0 . 0 5 M  p h o s p h a t e  buf fe r  (pH.7.4). A few drops  of 0 . 0 0 5 M  
E D T A  were also added.  T he  suspens ion  was cent r i fuged .  
All  s u b s e q u e n t  ope ra t i ons  were car r ied  ou t  a t  4 ~ A so- 
l u t i on  of 1 M ace t a t e  buf fe r  (pH 4.2) was  added  to  t he  cell- 
free e x t r a c t  in  t he  p r o p o r t i o n  of 5:1 (v/v).  Af te r  6 h, t he  
p r e c i p i t a t e d  inac t ive  p r o t e i n  was r e m o v e d  b y  cen t r i fuga-  
t ion.  Us ing  30% e thanol ,  t he  ac t ive  f r ac t ion  was precipi-  
t a t ed ,  d isssolved in p h o s p h a t e  buf fe r  a n d  sub jec t ed  to ho-  
r i zon ta l  s t a r c h  gel e lectrophoresis .  

C o n n a u g h t  h y d r o l y s e d  s t a r c h  a n d  tris-succinic acid 
buf fe r  (pH 6.0) were used for t he  p r e p a r a t i o n  of t he  gel. 
The  gel was  chi l led for  2 to  3 h, before  t he  inse r t ion  of 
pieces of W h a t m a n  3 MM c h r o m a t o g r a p h y  paper ,  wh ich  
were soaked  in t h e  e n z y m e  ex t rac t .  A c e t a t e  buffer  (pH 4.0) 
was  used  for t h e  br idge.  H o r i z o n t a l  e lec t rophores i s  was  
ca r r ied  ou t  us ing  ]3uchler  e q u i p m e n t  for 16 h aga ins t  a po- 
t e n t i a l  g r a d i e n t  of 2 vo l t  pe r  cm. 

The  i sozymes  of acid p h o s p h a t a s e s  were local ized on  t h e  
s t a r c h  gel b y  t he  azodye  t e c h n i q u e  of GOLDBERG a n d  
]3ARKA 4. The  i n c u b a t i o n  so lu t ion  was f reshly  p r e p a r e d  
f rom t h e  fol lowing s tock  solut ions .  A Tris-succinic acid 
buf fe r  (pH 6.0). ]3) S u b s t r a t e  s tock  solut ions ,  ' N a p h t h o l  
AS-Mx ' ,  ' N a p h t h o l  A S - B I '  and  ' p - n i t r o p h e n y l  p h o s p h a t e '  
(ob ta ined  f rom the  S igma  Chemica l  Co.) E a c h  s u b s t r a t e  
so lu t ion  was dissolved in N, N - d i m e t h y l  f o r m a m i d e  in 10 g 
pe r  m l  concen t r a t i on ,  C) 4% sod ium n i t r i t e  in  dis t i l led  

water .  D) 2 g p- rosani l ine  hyd roch lo r ide  (]3DH) were add-  
ed to  50 ml  2 N  hydroch lo r i c  acid a n d  gen t ly  hea ted .  Af te r  
cooling, t he  so lu t ion  was f i l tered.  Solu t ions  A, ]3 a n d  C 
were s to red  a t  4 ~ The  i n c u b a t i o n  m i x t u r e  was p r epa red  
as follows: 5 ml  of so lu t ion  A a n d  1 ml  of so lu t ion  B were 
mixed  w i t h  13 ml  of dis t i l led w a t e r  in  a beaker .  A 0.8 ml  
a l i quo t  of so lu t ion  C was added  to  0.8 ml  of so lu t ion  D in a 
t e s t  tube .  This  m i x t u r e  was a d d e d  to  t he  so lu t ion  in t he  
beaker .  Af te r  mix ing ,  t he  p H  was  a d j u s t e d  to  5.0 w i t h  
N- sod ium hydrox ide .  E a c h  sliced gel (14 • 8 cm ~) was in- 
c u b a t e d  in th i s  m i x t u r e  a t  37 ~ for 30 rain.  The  si tes of 
e n z y m e  a c t i v i t y  were localized b y  t he  f o r m a t i o n  of cha-  
rac te r i s t i c  red azo-dyes  (eg. N a p h t h o l  AS-]3I. M a t a d o r  co- 
lour, N a p h t h o l  AS-MX,  Rose  M a d d e r  Lake  Colour) 5. 

Six b a n d s  h a v i n g  acid p h o s p h a t a s e  a c t i v i t y  (hydrolyses  
m o n o  phospha t a se s )  were localized on  t he  gel as shown in 
t h e  Figure.  2 of these  b a n d s  car r ied  a pos i t ive  charge  a n d  i t  
was  obse rved  t h a t  in  th i s  case azo-dye  f o r m a t i o n  was slow. 
This  p r o b a b l y  i nd i ca t ed  t h a t  t h e  o p t i m u m  p H  for these  2 
isozymes was no t  5.0. I t  is p r o b a b l e  t h a t  t he  isozymes of 
acid p h 0 s p h a t a s e  in  t he  t e a  leaf h a v e  d i f fe ren t  s u b s t r a t e  
specificities.  The re  is no ev idence  a t  p r e sen t  to  show t h a t  
t he  e n z y m e  is b o u n d  to  a n y  p a r t i c u l a r  f r ac t ion  of t he  leaf  
ex t rac t ,  b u t  i t  is i n t e re s t ing  to  no te  t h a t  MATILE et  al. 6 
h a v e  p r e s e n t e d  cons iderab le  ev idence  to show the  locali- 
za t ion  of some acid p h o s p h a t a s e  a c t i v i t y  in  t h e  sphero-  
somes a n d  d ic tyosomes  of h ighe r  p l a n t  t issues.  

Rdsumd. Les isozymes des p h o s p h a t a s e s  acides de la 
feuille du  th6  on t  6t6 s6par6s p a r  61ectrophor~se et  localis6s 
pa r  une  m 6 t h o d e  h i s toch imique .  
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Starch-gel eleetrophoresis of the isozymes of 
acid phosphatase in the tea leaves using a dis- 
continuous buffer system. The following ab- 
breviations are used to denote enzyme acti- 
vity at pH 5.0: T, little; + ,  moderate. 
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