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P R O  E X P E R I M E N T I S  

P o l a r o g r a p h i c  D e t e r m i n a t i o n  of  D D T  

Older  m e t h o d s  of d e t e r m i n a t i o n  of DDT,  wh ich  a re  st i l l  
in  use, m a k e  use of  t h e  p a r t i a l  or  comple t e  d e h a l o g e n a t i o n  
a n d  s u b s e q u e n t  d e t e r m i n a t i o  n of ch lor ine  ~-~, wh ich  is dis-  
a d v a n t a g e o u s  o n a c c o u n t  of l ack  of specif ic i ty .  

Color imet r ic  m e t h o d s  b y  SCHECHTER e t  al. s-xo a re  b a s e d  
in  essence  o n  n i t r a t i o n  of D D T  a n d  f o r m a t i o n  of a t e t r a -  
n i t r o d e r i v a t i v e ,  w h i c h  in  a lka l ine  m e d i u m  gives a b lue  
co lora t ion .  A n o t h e r  co lo r imet r i c  m e t h o d  of  STIFF a n d  
CASTILLO is used  less f r equen t ly ,  in  sp i te  of i t s  s impl ic i ty ,  
s ince  m e t h o x y c h l o r  r eac t s  in  t h e  s a m e  w a y  n .  

P o l a r o g r a p h i c a l l y  D D T  can  be  d e t e r m i n e d  in 85% 
e t h y l  a lcohol  in  t he  p resence  of  a q u a t e r n a r y  base  ~*. I t  
g ives  a well  deve loped  w a v e  a t  - 0 .9V.  F o r  d e t e r m i n a t i o n  
of res idues  in biological  ma te r i a l ,  t h i s  m e t h o d  c a n n o t  how-  
ever  be  used  on  a c c o u n t  of t h e  h i g h  c o n t e n t  of b y - p r o d u c t s ,  
w h i c h  f r e q u e n t l y  cause  d e f o r m a t i o n s  of t h e  wave ,  a n d  
w i t h  r e g a r d  to  i t s  r e l a t ive ly  low sens i t iv i ty .  

I n  v iew of a series of f a v o u r a b l e  r e su l t s  o b t a i n e d  in 
p o l a r o g r a p h i c  d e t e r m i n a t i o n s  of n i t r a t i o n  or  n i t r o s a t i o n  
p r o d u c t s  respec t ive ly ,  of va r i ous  s u b s t a n c e s  h a v i n g  
s ign i f icance  in  food a n d  p h a r m a c e u t i c a l  p rac t i ce  xa-~, i t  
was  a t t r a c t i v e  to  ut i l ize  t he  f o r m a t i o n  of n i t r o d e r i v a t i v e s  
of D D T  for p o l a r o g r a p h y  also. T he  re su l t s  o b t a i n e d  
p r o v e d  t h i s  m e t h o d  to  be  useful .  

N i t r a t i o n  is ca r r i ed  o u t  w i t h  a m i x t u r e  of c o n c e n t r a t e d  
s u l p h u r i c  ac id  a n d  f u m i n g  n i t r i c  acid,  a n d  p roceeds  
o p t i m a l l y  on  h e a t i n g  to  90 -95°C  for  a b o u t  10 rain.  Af t e r  

cooling,  t he  n i t r a t i o n  m i x t u r e  is d i l u t ed  w i t h  w a t e r  a n d  
m e t h y l  a lcohol  in a q u a n t i t y  to  a t t a i n  a f ina l  c o n c e n t r a t i o n  
of 50% m i n i m u m ,  I n  t h i s  s t r o n g l y  acidic  m e d i u m  t h e  
t e t r a n i t r o d e r i v a t i v e  is r educed  to a s ingle well  deve loped  
a n d  r e a d a b l e  wave  (half  wave  p o t e n t i a l  in  a 20% n i t r a t i o n  
acid m i x t u r e  in  50% m e t h y l  a l c o h o l -  0.13 V sa t .  c a l o m e l  
e l e c t r o d e ) .  

T h e  w a v e  shows  a di f fuse  c h a r a c t e r  a n d  is su i t ab l e  for  
a n a l y t i c a l  e v a l u a t i o n  (Figure) .  

T h e  a d v a n t a g e  of t h i s  n e w l y  e l a b o r a t e d  p o l a r o g r a p h i c  
d e t e r m i n a t i o n  of DDT c o m p a r e d  w i t h  t h e  co lo r ime t r i c  
d e t e r m i n a t i o n ,  lies in  t h e  poss ib i l i ty  of u s ing  a n  ac id  
m e d i u m  direct ly .  B y  i t s  e x t r a o r d i n a r y  h i g h  s e n s i t i v i t y  
a n d  easy  o p e r a t i o n  i t  su rpasses  al l  o t h e r  m e t h o d s ,  
espec ia l ly  t h a t  of d i r e c t  p o l a r o g r a p h i c  d e t e r m i n a t i o n  of 
D D T .  

T h e  p r inc ip le  of t h e  p r e s e n t  m e t h o d ,  t h e  b e h a v i o u r  of 
t h e  p u r e  t e t r a n i t r o d e r i v a t i v e ,  t he  precise  work ing  proce-  
du re  of t he  n i t r a t i o n  a n d  i ts  a p p l i c a t i o n  in  d e t e r m i n a t i o n s  
of D D T  res idues  in  m a t e r i a l s  of biological  c h a r a c t e r  will  
be  desc r ibed  elsewhere .  

Zusammen]assung. Es  wi rd  eine schnel le ,  h o c h e m p f i n d -  
l iche p o l a r o g r a p h i s c h e  B e s t i m m u n g  y o n  D D T  beseh r i eben  
u n d  des  d u r c h  N i t r i e r e n  y o n  D D T  erh~l t l i che  T e t r a n i t r o -  
d e r i v e r  zur  P o l a r o g r a p h i e  v c r w e n d e t .  
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Calibration polarogram of DDT. Resulting concentration of the 20% 
nitration mixture in 50% methyl alcohol. Concentration of DDT: 
(1) 0; (~) 0.2; (3) 0A; (4) 0,6; (5) 0.8; (6) 1-10-4M. Mercurosulfate 
electrode, sensitivity 1:20; 198 mV/Abse. Performed according to the 

working procedure described in the text. 
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M i k r o b i o l o g i s c h e r  N a c h w e i s  y o n  A n t i b i o t i k a  
a u f  D i i n n s c h i c h t c h r o m a t o g r a m m e n  

Der  A n t i b i o t i k a - F a c h m a n n  i s t  i n s b e s o n d e r e  d a r a n  in-  
te ress ie r t ,  fes tzus te l len ,  wieviele  u n d  was  ffir mik rob io lo -  
gisch w i r k s a m e  F r a k t i o n e n  in  e inem na t i i r l i chen  G e m i s c h  
vor l iegen.  Aus  d iesem G r u n d  h a b e n  wir  eine mikrob io lo -  
gische S i c h t b a r m a c h u n g  y o n  auf  d t i n n e n  S c h i c h t e n  v o n  
Sil icagel  G u n d  Si l icagur  G (Merck AG) g e t r e n n t e n  An t i -  
b i o t i k a  m i t  Samina lutea u n d  Bacillus subtilis bei  Gegen-  
w a r t  yon  T r i p h e n y l t e t r a z o l i u m s a l z e n  e n t w i c k e l t  I welche  
h i e r  ku rz  gesch i lde r t  w e r d e n  soil. 

Die  c h r o m o g r a p h i e r t e n  P l a t t e n  w e r d e n  zu d i e sem Zweck  
in  e inen  H a l t e r  au s  P lex ig las  e i n g e b e t t e t  u n d  m i t  e ine r  
S c h i c h t  A g a r  zugedeck t ,  welche  m i t  d e m  g e e i g n e t e n  Mi- 
k r o o r g a n i s m u s  u n d  e iner  k l e inen  Menge  T r i p h e n y l t e t r a -  
zo l iumsa lz  e i n g e i m p f t  ist.  N a c h  b e e n d e t e r  E n t w i c k l u n g  
in  e inem B r u t k a s t e n  is t  die S c h i c h t  d o r t  wo d e r  Mikro-  
o r g a n i s m u s  n o r m a l  w a c h s e n  k o n n t e  i n t e n s i v  r o t b r a u n  ge- 
f~ ib t ,  w ~ h r e n d  d o r t  wo de s  A n t i b i o t i k u m  v o r h a n d e n  ist ,  
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