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Studying the influence of the electrochemical reactions occurring at the electrodes on the attainment of 
steady state we found that an additional process occurs at the electrodes, causing an abnormal increase 
of the current. Since the magnitude of the current determines the progress of IEF, knowledge gained 
from studies on its nature and generation reveals a possibility for this entity to be controlled. We ob-
served that the addition of gelatin into the electrode solutions suppresses the magnitude of the current 
flowing through the system, which allows the IEF system to approach steady state for a shorter time.
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Introduction

Svensson formulated the basic concept of isoelectric focusing, according to which at 
steady state a dynamic equilibrium between the thermal diffusion and electrophoret-
ic migration in the direction of the isoelectric state is attained, where the amphoteric 
molecules should remain indefinitely [16, 17, 18]. One of the important considerations 
in Svensson’s theory concerns the electrochemical reactions which take place at the 
electrodes. The significant feature is that under the influence of the electric field water 
decomposition commences and the anode naturally becomes acidic, while the cathode 
naturally becomes alkaline. According to this concept, the continuous production of 
water ions causes a very steep micro pH gradient only in the near vicinity of the elec-
trodes, which does not spread over the whole carrier matrix. Thus the large part of the 
gel remains neutral. However, a number of studies have shown that the steady state 
postulated by the theory is never attained [1, 9]. Furthermore, during IEF the measured 
pH gradient, created only by the electrode solutions, has a rather different profile along 
the carrier than that of the carrier ampholytes. These pH gradients, termed “primary”, 
are characterized by a specific dynamics that provokes corresponding changes of the 
ampholyte pH gradient [7, 8]. These findings prompted us to study more closely the 
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