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D-Homopantothenic acid is a natural  homolog of D-pantothenic acid in which the fl-alanine has been 
replaced by y-aminobutyr ic  acid (GAMBA). This compound is found in many natural t i ssues ,  including the 
brain of mammals  [1, 2]. Chemically, homopantothenic acid is 7-(a ,7-dihydroxy-f l , f l -dimethylbutyryl-  
amino)butyric acid (I). 
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In recent  years ,  the biochemical and pharmacological  proper t ies  of homopantothenic acid have been 
widely studied, and it has been shown that i t  is an effective psychotropic preparat ion [3]. We have recent ly  
developed a new method of obtaining D-homopantothenie acid. At the present  t ime, its physicochemical  
and pharmacological  proper t ies  are  being studied. One of the stages in these investigations is the devel-  
opment of a new quantitative method for determining homopantothenic acid. The existing color imetr ic  
method of quantitative determination, consist ing in the hydrolysis  of homopantothenic acid and the fo rma-  
tion of a colored complex of GAMBA with sodium 1,2-naphthaquinone-4-sulfunate [4],is unsat is factory be- 
cause of the instabil i ty of the complex formed and also the great  laboriousness  and low selectivity of the 
method. In developing the new method of analysis  of homopantothenic acid, we made use of the proper ty  
of sugars  for forming complexes with concentrated sulfuric acid that absorb in the UV region [5, 7]. The 
samp principle has been used by Vachek for the quantitative determination of pantothenic acid and pan- 
thenol [8]. The UV spect rum of homopantothenic acid in aqueous solution has no appreciable absorption 
peaks in the 200-400 nm region; there are  no maxima in this region for a solution in concentrated sulfuric 
acid, either.  After a solution of homopantothenic acid in concentrated sulfuric acid has been heated, an in-  

tense maximum is found in the 260 nm region (Fig. 1), 
TABLE i 

Weight of 
homopanto- 
thenic acid 
taken, g 

D at X 2601 Homopantothenic 
nm, amt. I acid found 
ofsoln., 
0.5 ml " g ~ 

0,0125 0,70 
0,0125 0,70 
0,0128 0,72 
0,0130 0,75 
0,0134 0,78 
0,0141 0,79 
0,0145 0,81 
0,0147 0,82 
0,0150 0,85 
0,015~ 0,87 

0,0123 98,4 
0,0123 98,.t 
0,0127 99,21 
0,0132 101,53 
0,0136 101.48 
0,0139 98,58 
0,0143 98,62 
0,0145 98,63 
0,0150 100,0 
0~0153 99,35 

Deviation 
from 
arithmetic 
mean 

--1,02 
--1,02 
--0,2! 
+2,11 
+2,06 
--0,8I 
--0,~0 
--0,79 
+ 0 , 5 8  
--0,07 

Mean at n=10,  (r= 1.459, S=0.462, Ta =2.262 , 
E = 1.04 99.42. 

the appearance of which is apparently due to the fact 
that the D-pantolactone formed as a resul t  of the hy-  
drolysis  of the homopantothenic acid gives a complex 
with concentrated sulfuric acid which absorbs  at 260 
nm. 

In o rder  to determine the optimum conditions 
for analysis with minimum consumption of time, we 
studied the dependence of the optical density of the 
product f rom homopantothenic acid on the t ime of 
heating at var ious t empera tures  (Fig. 2). When a so-  
lution of homopantothenic acid in conc. sulfuric acid 
was heated at 150°C, the maximum optical density 
was reached after  30 rain. This t ime is the most  
suitable for pract ical  purposes.  The complex formed 
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Fig. 1. Absorpt ion s p e c t r u m  of D-homopantothenic  acid: 1) 
without heating; 2) a f t e r  heating a t  150°C for  30 min.  

Fig. 2. Dependence of the optical  densi ty of D-homopantothenic  
acid on the t i m e  of heating• 
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Fig. 3. Calibra- 
tion graph  f o r t h e  
spec t ropho teme t -  
r ic  de terminat ion  
of D-homopan to -  
thenic acid.  

is s table  for  days a f t e r  heating; an impor tan t  condition for  the reproducib i l i ty  of 
the method i s  the s tabi l i ty  of the t e m p e r a t u r e  (150 ± 5°C) and of the concentrat ion 
of sulfur ic  acid (96-98%). 

EXPERIMENTAL 

The m e a s u r e m e n t s  were  p e r f o r m e d  in a Hitachi M-124 automat ic  s p e c t r o m -  
e t e r  in a cel l  with a l ayer  th ickness  of 1.002 cm.  The work was p e r f o r m e d  with 
s am p l e s  of ca lc ium homopantothenate having mp 198-200°C. 

Construct ion of a Cal ibrat ion Curve.  An accura te ly  weighed sample  of 12.5 
mg of D-homopantothenic  acid, th r ice  r e c r y s t a l l i z e d  f rom 95% methanol  and d r i e d  
to constant  weight, was  dissolved in 25 ml  of dis t i l led water .  Conical  f lasks  with a 
capaci ty  of 20 ml  were  charged  with 0.1, 0.3, 0.5, 0.7, and 1.0 ml  of the solution 
(50, 150, 250, 350, and 500 ~g  of homopantothenic acid, respec t ive ly) ,  and in each 
f lask the volume was made  up to 1 ml  with dis t i l led water ,  and 6 ml  of conc. su l -  

The solution was s t i r r ed ,  heated in the t h e r m o s t a t  at 150°C for  30 min,  cooled for fur ic  acid was added. 
10-15 rain, and the optical  densi ty was m e a s u r e d .  The compar i son  cel l  contained 1 ml  of wa te r  and 6 ml  
of conc. su l fur ic  acid.  I t  can be seen f rom the cal ibrat ion curve  cons t ruc ted  (Fig. 3) that  the B o u g u e r -  
L a m b e r t - - B e e r  law is  appl icable  in the range  of concentra t ions  f rom 50 to 350 ~g. E ~  m - the specif ic  
absorpt ion index - i s  284. 

Determinat ion  of Homopantothenic Acid. An accura te ly  weighed sample  of the p repa ra t ion  was p laced  
in a 25-ml  m e a s u r i n g  f lask and dissolved in water ,  and the solution was made up to the mark•  Depending 
on the weight of the sample ,  0.1, 0.3, 0.5, or  0.7 ml  of solution was t r a n s f e r r e d  to a 10-ml  conical f lask.  
The volume of the solution in the f lask was made  up to 1 ml  of dist i l led water ,  and 6 ml  of sulfuric  acid 
was added. The solution was s t i r r e d  in a t h e r m o s t a t  at 150°C for  30 rain and was then cooled. The optical  
densi ty of the solution was m e a s u r e d  on an SF-4A spec t ropho tomete r  in a cel l  having a l aye r  th ickness  of 
1.002 cm.  The concentra t ion of the m a t e r i a l  (%) was calcula ted f rom the formula  

X =  D . B  
1~ A ' 

E l c  m" 

where D i s  the optical  density of the solution under  invest igation;  B i s  the dilution; A is  the weight of the 
sample ,  g; and E ~  m is  the specif ic  absorpt ion index. 

The r e su l t s  of the spec t ropho tomet r i c  de terminat ion of homopantothenic acid t r ea t ed  s ta t i s t ica l ly  
a r e  given in Table  1. 

The p roposed  method i s  c h a r a c t e r i z e d  by rapidi ty ,  high sensi t iv i ty ,  and fa i r ly  good accuracy  and 
reproducib i l i ty .  

623 



SUMMARY 

A spectrophotometric method for the quantitative determination of homopantothenic acid at k 260 nm 
has been developed. 
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