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The quantitative analysis of a specific sugar in the presence of other carbo- 
hydrates has always been an involved and time-consuming process. Only with the 
advent of the glucose oxidase-peroxidase calorimetric methodIs has it been possible 
to analyze routinely for D-glucose in the presence of other sugars. Similarly, 
D-galactose can be estimated by using galactose oxidase4. Both of these oxidases show 
a high degree of specificity for their respective substrates and have proved to be 
extremely efficient analytical tools. Enzymic procedures are also available for several 
other carbohydrates (cf- ref. 5). 

The determination of D-mannose, especially in a mixture of sugars, remains a 
tedious process. It usually involves paper-chromatographic or -electrophoretic 
separation of the components of the mixture, followed by elution of developed 
chromophores obtained by a spray reagent, or alternatively, by elution of the 
appropriate sugar followed by calorimetric or reductometric analysis (cfI ref. 6). 
Gas-liquid chromatography has also found wide application in the analysis of sugar 
mixtures, although this usually requires further analysis of the various anomeric 
forms of individual sugars (cf- ref. 7). 

Morgan and Watkins’ have shown that certain mono- and oligo-saccharides 
speciticalfy inhibit the interaction of the phytohemagglutinins from various piant- 
seeds with red blood-cells of types A and B. Similarly, it has been shown in this 
laboratory9 that D-mannose and D-glucose, and some of their derivatives, inhibit the 
interaction of concanavalin A (a phytohemagglutinin from jack bean) with certain 
branched cx-D-glucan~ and cc-D-mannans. 

This communication reports, for the anaiysis of n-mannose, a procedure that 
depends upon estimation of the degree to which the turbidity that is formed on 
interaction of concanavalin A with glycogen is inhibited by D-mannose. The application 
of this procedure to the determination of D-mannose in a variety of polysaccharides 
is described. 

MATERIALS AND METHODS 

Concanavalin A was extracted from jack-bean meal, and purified by the 
method of Agrawal and Goldstein lo_ It was stored as a stock solution (2.8 mg/ml) in 
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used for the D-glucose correction. Thus, if the amount of an interfering substance is 
known, the D-mannose-inhibition equivalent, namely, 

mg of interfering substance x 
mg of D-mannose needed for 50% inhibition 

mg of substance needed for 50% inhibition 
2 

of this substance may be subtracted from the total amount of sugar obtained directly 
from the standard graph. The consistent agreement that is obtained for the analysis 

of D-mannose by the concanavalin A method (with the above correction) and the 
method employing paper-chromatographic separation and phenol-sulfuric acid 
assay, in heteromannans containing D-a alucose, is illustrated in Table II. 

To the best of the authors’ knowledge, this is the first report of the use of plant 
lectins for the specific, quantitative analysis of a sugar. It suggests the possibility that 
other carbohydrates may be analyzed in a similar manner by the use of other lectins, 
or of possible antihapten antibodies specific for a particular sugar or other haptens. 
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A unique, spectrophotometric method for the quantitative estimation of D-mann- 

ose in the presence of other sugars is described. The procedure depends on the degree 
to which the turbidity formed on interaction of concanavalin A with glycogen is 
specifically inhibited by D-mannose. The analysis, whose useful range is 300 to 
750 ~~g/ml, gives essentially the same results as other methods commonly used. 
A correction for the presence of D-glucose, which also inhibits glycogen-concanavalin 
A interaction, is readily achieved by use of the Glucostat reagent. 
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