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Thin Layer Chromatography and Rf Values of 
Amino Acid-Copper Complexes in Phenol/Water 

Preparation o/ complexes. 2 volumes of amino acid 
solut ion in 10% iso-propanol  (Shandon  Scientific Com- 
pany ,  London)  were mixed  wi th  1 volume of cupric Chloride 
solution, b o t h  a t  0.01 M. The resul t ing solut ion was kep t  
a t  room t e m p e r a t u r e  unt i l  required.  

Thin layer chromatography. This was pe r fo rmed  w i t h  
ba tches  of 12 glass plates,  each 20 x 20 cm and  coated  wi th  
Kieselgel G (Merck) to a th ickness  of 500 /~, held in a 
stainless steel  f rame.  Samples  (copper complex  or free 
amino acid) were appl ied in volumes  of 10 or 15 /,1, 10 
spots  to each plate,  and c h r o m a t o g r a p h y  was pe r fo rmed  
24 h later.  The so lvent  was 3:1 (w/w) p h e n o l : w a t e r .  
Af te r  a run  of up to  4 h, the  pla tes  were placed in a 
110 ~ oven  to r emove  solvent .  

Free  amino  acids were de tec ted  wi th  0.2% n inhydr in  
in acetone.  This reagen t  reac ted  also wi th  amino acids 
che la ted  wi th  copper.  No a t t e m p t  has  been  made  to  
describe the  colours ob ta ined  wi th  the  la t ter ,  since i t  is 
imposs ible  to  describe adequa te ly  the  various shades  of 
pinks,  purples,  b rowns  and  yellows, and the i r  subt le  and  
occasional ly  f u n d a m e n t a l  changes.  I t  was also found im- 
p o r t a n t  to  view the  pla tes  a lways f rom the  f ron t  as t he  
colours given by  some amino acids appeared  quite  dif- 
fe rent  when  seen f rom the  reverse  side of the  plate.  

Dupl ica te  p la tes  were sprayed  wi th  a 0. i % solut ion of 
d i e thy ld i th ioca rbama te  in 50% e thanol  to  de tec t  copper.  
The me ta l  gave a b rown colour wi th  th is  reagent  even  
when  chela ted  by  an amino  acid. There was no need for 
p re l iminary  spray ing  wi th  di lute  mineral  acid to release 
free cupric ions. None  of the  un-complexed  amino acids 
gave any  a p p a r e n t  reac t ion  wi th  the  copper  stain.  

Results and discussion. All free amino acids gave single 
discrete  spots  excep t  for the  basic ones which  t ended  to 
' s t reak ' .  The  copper  complexes  also gave single discrete  
spots  when  s ta ined wi th  e i ther  n inhydr in  or for copper.  

The complex  had  in every  case a d i f ferent  Rf  f rom its  
pa r en t  amino  acid, and the  complex  when  s ta ined  wi th  
the  copper  reagent  gave the  same Rf  as when  i t  was 
s ta ined wi th  n inhydr in .  W i t h  the  except ion  of the  lysine- 
copper  complex,  al ! complexes  migra ted  at  a fas ter  speed 
t h a n  the i r  pa r en t  amino acids. 

Rf of amino acids and their copper complexes in phenol/water 

Amino Rf of Rf of copper complex 
acid amino 

acid Stained Stained 
with with 
ninhydrin ' copper' 

reagent 

Ala 27 43 43 
Arg 18 28 28 
Asp 4 6 6 
Glu 6 36 36 
Gly 23 34 34 
His 32 45 44 
HO-pro 39 43 43 
Ileu 51 84 83 
Leu 51 80 81 
Lys 11 5 5 
Met 51 78 79 
Phe 65 86 87 
Pro 53 56 56 
Set 19 24 24 
Thr 24 38 38 
Try 68 85 83 
Tyr 51 71 72 
Val 40 51 51 

Rdsumd. On a d6termin6 les Rf  de 18 acides amin6s et  
de leurs complexes  de cuivre darts un syst6me silica- 
ph6nol-eau.  Dans  ce milieu, les complexes  ne sont  pas  
dissoci6s et  chaque  acide amin6 poss6de un Rf  diff6rent  
du Rf  de son complexe  de cuivre. 
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The Effect of Treatment with Parasympatho-  
lytics on the Weight of the Submaxil lary Gland 

of Rats 

I t  has  been  suggested t h a t  the  size of sa l ivary  glands is 
d e p e n d e n t  on the  secre tory  ac t iv i ty  1. This agrees wi th  t he  
f inding t h a t  surgical dene rva t ion  by  sect ion of the  para-  
s y m p a t h e t i c  secre tory  nerves  causes a g landular  a t r o p h y  3. 
On the  o the r  hand ,  while 'pharmacologica l '  dene rva t ion  
by  t r e a t m e n t  wi th  p a r a s y m p a t h o l y t i c s  does no t  decrease 
the  weigh t  of sa l ivary  glands it does cause changes  similar  
to  those  seen af ter  surgical dene rva t ion  8,4. I t  was occa- 
sionally observed,  however ,  t h a t  t r e a t m e n t  w i th  big doses 
of a t rop ine  seemed to reduce the  weight  of the  ra t ' s  sub-  
maxi l la ry  gland. This  was fu r the r  inves t iga ted  using 
a t ropine  or an a t ropine- l ike  substance ,  Hoechs t  9980 5. 

33 female ra t s  b red  at  th is  In s t i t u t e  were used. The 
animals  were 110 days  old and  weighed abou t  200 g. The 
r ight  submaxi l l a ry  gland was pa ra sympa the t i ca l l y  de- 
ne rva t ed  in all animals.  A pregangl ionic  p a r a s y m p a t h e t i c  
dene rva t ion  was achieved by  sect ion of the  chorda- l ingual  
nerve.  12 ra ts  were given a t rop ine  while 10 animals  were 
t r ea ted  wi th  H o ech s t  9980; the  drugs were in jec ted  sub-  
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