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A STUDY ON THE KINETICS OF ALKALINE ISOMERIZATION 
OF LACTOSE TO LACTULOSE USING THE AUTOMATIC 

POLARIMETER 

[49] 
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, A.A. 

ABSTRACT 

The kinetics of alkaline isomerization of lactose to lactulose in the presence of 
boric acid has been investigated using the property of rotating the plane of polarized 
light at different initial concentrations of lactose. The mte constant and the reaction 
mte have been calculated and recorded. The data revealed that the rate of reaction 
was influenced greatly by concentration of lactose while the mte constant was not 
affected. The order of reaction has been recognized by different ways. The kinetics 
data sbow a first order reaction with respect to lactose. On. the basis of the experi
mental fmdings, a snitable mechanism has been proposed. 
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INTRODUCTION 

Lactulose ( 4-0-B-D- galactopyrano
syi-D-fructose) is a synthetic disaccharide 
(chemical formula C,,H,,O" and mo
lecular mass 342,3), highly valued as a 
pharmaceutical with world-wide marl<ets. 
It is normally prepared by chemical iso
merization oflactose in basic solution For 
the first time lactulose was produced by 
Montgomery & Hudson 1936. The 
process produced low yield oflactulose, 
which was so difficult to refine. Further 
auerupts have been developed for the 
preparation of lactulose from lactose in 
high yields by several different methods 
(Hicks & Parrish, 1980; Hicks et at 
1984 and Kozempel et at 1999). Other 
interest also has focused on the separation 

and purification of lactulose from the 
isomerized mixtures (Hicks et at 1984; 
Hicks et at 1986). 

Hicks.et at (1984) described a method 
for preparation of lactulose from sweet 
cheese whey ultrafiltrate. An amount of 
boric acid that was equimolar to the 
lactose content was added to the ultrafil
trate. The pH was adjusted to II with 
either triethylamine or sodium hydroxide, 
and then the solution was heated to70"C 
for 3 hrs. The resulting yield of lactulose 
exceeding 80% based on starting lactose 
content. In spite of this widespread suc
cess in lactulose preparation, the prob
lems of separation and purification still 
prevail. However, little attention has been 
directed towards the kinetics of the alka
line isomerization of lactose to lactulose 
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