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INFLUENCE OF THE CATION ON THE HYDROTROPIC ACTIVITY OF 
BENZOATE SALTS 

L.K. El-Khordagui and A.M. Saleh, Department o f  Pharmaceutics, Faculty o f  
Pharmacy, Universi ty o f  Alexandria, Egypt. 

Hydmtmpic agents have been recent ly  redefined as i o n i c  o r  non-ionic planar 
molecules which a t  a concentration s u f f i c i e n t  t o  induce a stack-type aggre- 
gation, considerably enhance the aqueous s o l u b i l i t y  o f  various inso lub le 
substances (Saleh and El-Khordagui 1985). Hydmtmpy appeared t o  be associated 
w i th  a change i n  water s t ructure t o  a more hydrophobic mode (Saleh e t  a1 1983). 
Since d i f f e r e n t  metal ions, due t o  t h e i r  d i f f e r e n t  e l e c t m p o s i t i v i t y ,  s i ze  and 
extent o f  hydration, are expected t o  exert  varying e f fec ts  on the propert ies of 
hydmtmp ic  s a l t  solutions, the object ive o f  the present work was t o  study the 
in f luence o f  the type o f  cat ion on the hydmtmp ic  a c t i v i t y  o f  three benzoate 
hydmtmpes, namely potassium, sodium and l i t h i u m  benzoates. The comparative 
hydmtmp ic  a c t i v i t y  o f  these s a l t s  was assessed by determining t h e i r  s o l u b i l i -  
z ing power and t h e i r  e f fec ts  on the g e l l i n g  propert ies o f  g e l a t i n  solut ion.  

The s o l u b i l i z i n g  power o f  the benzoate hydrotropes was compared by determining 
the s o l u b i l i t y  o f  r i bo f l av ine  as a funct ion o f  hydmtmpe concentration (0-1.6 U) 
a t  3OoC. 
(Table I), calculated using the equation (Durand 1948) where S i s  the 
r e l a t i v e  increase i n  the substrate s o l u b i l i t y ,  M i s  the molar concentration of 
the hydmtmpe and b i s  a constant. Furthermore, s o l u b i l i z a t i o n  o f  water i n  
butanol i n  the presence o f  0-8 mM o f  the hydmtmpes was determined a t  22OC. 
The number o f  moles o f  water so lub i l i zed  i n  5 m l  butanol i n  the presence of 5 mM 
o f  the s a l t s  ( W s )  i s  shown i n  Table 1. 

Table 1. Comparative hydmtmp ic  a c t i v i t y  o f  a l k a l i  benzoates 

The resu l t s  were expressed i n  terms ofbthe hydrotropic index, A 
S = AM 

A l k a l i  benzoate A (30OC) we (22OC) c, (22OC) 
~~ 

Potassium benzoate 18.8 0.414 0.31 
Sodium benzoate 15.6 0.397 0.36 
Lithium benzoate 11.3 0.377 0.38 

Hydmtmpic agents are known t o  a f f e c t  macmmolecular systems. 
study, the minimm hydmtrope concentration i n  y l e s / l i t e r  i n h i b i t i n g  the 
g e l l i n g  o f  an aqueous 
i n  Table 1. The r e s u l t s  i n  the tab le i nd i ca te  tha t  the hvdmtmp ic  a c t i v i t y  of 
the s a l t s  under study i s  i n  the order potassium benzoate >sodium benzoate) 
l i t h i u m  benzoate. This order p a r a l l e l s  the cat ion e lect r 'opos i t iv i ty  which 
suggests a greater tendency o f  the more e lect roposi t ive cat ion f o r  i on -pa i r  
formation, thus increasing the tendency o f  the hydmtmpe t o  aggregate and 
r e s u l t i n g  i n  a greater hydrotropic a c t i v i t y .  

Fmm the r e s u l t s  o f  t h i s  study, i t  i s  evident that  the type o f  cat ion does 
a f f e c t  the hydmtmp ic  a c t i v i t y  o f  anionic hydmtmpes. 
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