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A m i n o  Acid C o n j u g a t e s  in B l o o d  and Ur ine .  I. 
D e t e r m i n a t i o n  

There are two  sources of amino  acids l ibera ted  dur ing  
the  hydrolys is  of deprote in ized  serum and  urine : pep t ides  
and  n inhydr in -nega t ive  conjugates  1,2. Up to  now, t he  
au thors  have  de t e rmined  amino acids bound  in these  
conjugates  af ter  separa t ing  t h e m  from pep t ides  and free 
amino acids on the  cat ionic ion-exchangers  a-5 in the  
suppor t  of a non-amphol i t i c  charac te r  of the  conjugates .  
The same fea ture  m a y  be helpful  in e lect rophoresis  sepa- 
rat ion,  as was suggested recent ly  by  YOUNa% 

The purpose  of t he  p resen t  inves t iga t ion  was to elabo- 
ra te  a s imple m e t h o d  for separa t ion  of free amino  acids 
and pept ides  f rom n inhydr in -nega t ive  conjugates .  In  
consequence,  the  possibi l i ty  arose of de t e rmina t ion  of 
N-subs t i t u t ed  amino  acids. 

Materials and methods. Material  for the  examina t ions  
was blood and urine of hea l thy  people. Serum and urine 
were deprote in ized  using 95% ethanol ,  af ter  CA*vVLEY 
et a13. 

A S i m p l e  M e t h o d  for N - S u b s t i t u t e d  A m i n o  Ac id  

and urine. The q u a n t i t a t i v e  de t e rmina t ions  were m a d e  
by  the  me t h o d  of p h o t o m e t r y  of the  nega t ive  p r i n t ed  
ch ro ma t o g rams "  wi th  modificationS~ 

Discussion. The m e t h o d  d e m o n s t r a t e d  p e r m i t t e d  
be t t e r  knowledge of the  n inhydr in -nega t ive  amino  acid 
conjugates .  In  consequence  of using e lect rophoresis  on 
silica gel, the  dura t ion  of analysis  was shor t ened  to 1 h, 
while the  co lumn m e t h o d  requires  m a n y  hours  5,11,12 The  
accuracy of q u a n t i t a t i v e  de t e rmina t ions  was a d i f f icul t  
problem.  In  the  p resen t  work, the  s t an d a rd  mix tu re  of  
amino  acids used for calculat ions passed  all analysis: 
(after electrophoresis)  which was helpful  in the  e l imina-  
t ion of the  even tua l  loss. Thus  the  m e t h o d  p r e s e n t e d  
makes  possible a serial examina t ion  of amino  acids bound  
in n inhydr in -nega t ive  conjugates .  

The prob lem of the  charac te r  and  the  role of these  
compounds  in h u m a n  phys io logy  and pa tho logy  will be 
the  subjec t  of fu ture  work. 

Chrolnatogram of amino acids bound in the ninhydrin-negative conjugates. A 5, blood; M 5, urine. 

The solut ion examined  was d ropped  9 cm from the  
shor ter  side of the  plate  (18 • 25 cm) covered wi th  silica 
gel - Kieselgel G (Merck). The pla tes  were sprayed  wi th  
buffer  pH 2.0 (0.6N formic acid and 2 .0N acetic acid 
1:1 v/v) and were b rough t  to the  e lec t rophore t ic  appa-  
ra tus  for 1 h (250 V, 8.4 mA). The e lec t rophoregrams  
were nex t  dried and developed wi th  the  n inhydr in  
reagent .  The mos t  slowly moving  n inhydr in -pos i t ive  spot  
was 1.4 cm from the  s ta r t ing  line in the  ca thode  direction.  
On the  plates  the  n inhydr in -nega t ive  zone (2 • 6 cm) was 
designed wi th  the  s t a r t ing  line inside 1 cm from the  zone 
cathodic  border .  

Gel in the  zone region was t aken  off the  p la te  and the  
n inhydr in  was inac t iva ted  by  hea t ing  the  gel t oge the r  
wi th  4 ml  3% H20 v Reac t ion  las ted 2 min in the  t em-  
pera ture  of the  ebull i t ion of the  solution, which  was t h e n  
evapora ted  to  dryness .  The dry  rest  was n e x t  hydro lysed  
wi th  the  aid of 6 N  HC1 for 16 h a t  a t e m p e r a t u r e  of 
105~ The hydro lysa te s  af ter  r emova l  of the  hydro-  
chloric acid were examined  chromatographica l ly .  One 
direct ional  ascending paper  c h r o m a t o g r a p h y  wi th  the  
e luent  n -bu tano l -g lac ia l  acetic ac id -wa te r  4 : 1 : 1 v /v  was 
used. For  the  de t e rmina t ions  of glycine and serine, the  
solvent  m e thy l  e thy l  ke tone -p i r i d ine -wa t e r  acetic acid 
70 :15 :15 :2  v /v  was also used. Chroma tog rams  were 
developed wi th  0.15% acetic solut ion of n inhydr in .  The 
manne r  of ch roma tograph ic  separa t ion  was given in 
ano the r  work 8. 

The Figure d e m o n s t r a t e s  ch roma tog rams  of the  amino  
acids l ibera ted  af ter  the  hydrolys is  of the  n inhydr in -  
negat ive  gel zone f rom the  e lec t rophoregrams  of blood 

Zusammen/assung. Eine  neue, vere infachte ,  e lek t ropho-  
re t ische T rennungs t echn ik  zur q u a n t i t a t i v e n  Bes t im-  
mung  von AminosXuren in K6rperf l t iss igkei ten in kon-  
jugier ter  Fo rm oder  als n inhydr in -nega t ive  Po lypep t ide  
wird  beschr ieben.  

Z. CZERNIAK 

Department o/ General Chemistry, 
Medical School, Lublin (Poland), 30 September 1968. 

1 W. H. STEIN, J. biol. Chem. 20l, 45 (1953). 
g G. W. FRIMPTER, D. D. THOMPSON and E. H. LUCKEY, J. clin. 

Invest. 40, 1208 (1961). 
8 H. R. LING, Biochem. J. 59, 10 (1955). 
4 I. CHMIELEWSKA, K. TOCZKO and I. SZUMIEL, Clinica chim. Acta 

9, 118 (1964). 
5 1. SZUMIEL, I. CttlvIIELEWSKA and J. MANICKI, Acta physiol, pol. 

17, 433 (1966). 
6 D. S. YOUNG, Clin. Chem. 74, 418 (1968). 
7 L. P. CA'vVLEY, W. L. GOODWIN and P. DIBBERN, Am. J. elin. 

Path. d8, 405 {1967). 
8 I. KRZECZKOWSKA, Z. CZERNIAK and S. BURZYg!SKI, Ann. Univ. 

M. Curie-Sktodowska, Lublin, Sec. D 27, 313 (1966). 
9 I. KRZECZKOWSKA, S. BURZYI~SKI and Z. CZERNIAK, Ann. Univ. 

M. Curie-Sklodowska, Lublin, See. D 27, 125 (1966). 
l0 S. BURZYI~SKI and Z. CZERNIAK, Chemia analit., in press. 
11 p. BOULANGER, G. BISI~RTE and F. COURTOT, Bull. Soc. Chim. 

biol. 34, 366 (1952). 
12 K. SATWEKAR and A. N. RADHAHRIStINAN, Clinica ehim. Acta 

/2, 394 (1965). 


