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Calorimetric analysis of cyclomalto-octaose (y-cyclodextrin) 
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The inclusion of a compound in a cyclodextrin may cause changes in the ab- 

sorption spectrum of the compound comparable to those observed on dissolution in 

a non-polar solvent. Such spectral changes have been described for the inclusion 

complexes of simple phenols and dye molecules with cyclomalto-hexaose, -heptaose, 

and -octaose’*’ (a-, j?-, and y-cyclodextrin; c[-, /I-, and y-CD) and have been applied 

in the determination of the activity of cyclodextrin glycosyltransferase (EC 2.4.1.19) 

using Methyl 0range3, and in the analysis of /I-CD using phenolphthalein4. Likewise, 

the large increase in U.V. absorption of iodine by inclusion in c(-CD has been used’ 

in a photometric assay of the activity of cyclodextrin glycosyltransferase. 

The analysis of cyclodextrins by chromatography on a silica derivative con- 

taining amino groups (elution with acetonitrile-water) and on a cation-exchange 
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Fig. 1. Spectra of calmagite (-a-) and calmagite in the presence of 1 mg of y-CD (-x-) and 
10 mg of y-CD (-+-) at low pH; total volume, 10 mL. 
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resin (elution with wafer) has been described”--“. The col~~ri~ietric assays may be 

used as alternatives to c~~ro~~ato~r~~p~~y, especially for lo\v conccntratlons of cycle- 

dextrin and also where the presence of itnear oligosaccharidea interferes For :*-CD, 

a specific calorimetric anaiysis method was not available hitherto. 

The effect of the addition of ;‘- CD on the absorption of a cafmagite solution 

at 550 nm is shown in Fig. I!. The decrease in absorbance appronched linearIt> up to 

0. I IS ilrnol (0.15 mg) of :+-CD. Since the range of linearit! is relatively small. it IS 

important lo determine the correct dilu~ioil ratzo. 

The interaction of‘ calmagitc and ;-CD ~‘a:, not disturbed by the prescncc of‘ 

starch, linear gluco-oligosaccharides, and I~-CD 11~ concentrations 70 SO times that 

of y-CD (0.1 mg/lO mL). [i-CD did not cause a detectable spectral ch;tngc at 550 nm 

when present in equal amounts. A ten-fotd c(~ncelltr~~~~(~l~ of /i-CD 4~ow:~“ci _ IO”,, 

of the change in absorbance caused by ;I-CD. The cafmagite n~olccule ~‘r probabl) too 

large to be included in the smaller cyclodextrinb or the hulices of starch The purity 

of the calmagrte used ~35 nor known. fiowe\er, no attempts \\erc n~tdc to purrfl 

it or to determlnc an cql~ilibrium constant fitr complex formatron, \I~cL”, for the 

analysis of ;XYD. using ;t standard solution of’ ?-CD. flit dcterni~natic~n of 5uch :I 

constant is not essential. 
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Calmagite is normally used’ as an indicator in the titration of calcium or 

magnesium with EDTA, where such heavy metals as copper and iron interfere. 

They also Interfere seriously with the analysis of ?-CD at concentrations as low as 

0.4 pmol/mL. However, addition of EDTA (5mM) to the diluting citrate buffer or 

to the y-CD solution before mixing with calmagite completely suppressed the inter- 

ference, without causing any spectral effects. 

A series of samples containing unknown quantities of y-CD was analysed by 

the calmagite method and by chromatography using a cation-exchange resin7*8. The 

results were in good agreement (correlation coefficient, r = 0.99), showing a linear 

relationship (y = 0.996 x +0.30, in which y gives the calmagite results), with a 

slope close to 1 and passing approximately through the origin. The calmagite method 

therefore provides a fast and reliable way for the analysis of ?/-CD. 

EXPERIMENTAL 

Cyclodextrins (&-CD, B-CD, and ?-CD) were obtained from Sigma, and 

calmagite was a product of unknown purity from BDH. 

An aqueous stock solution (50 mg/lOO mL) of calmagite, prepared at room 

temperature and filtered, was completely stable when stored in the darkg. This 

solution was diluted, as required, with 0.1~ citrate (pH 3). 

Spectra of calmagite and calmagite-cyclodextrin complexes were recorded with 

a Pye-Unicam SP 600 spectrophotometer. Further calorimetric measurements at 

550 nm were performed with a Vitatron DCP filtercolorimeter, using I-mL samples 

(Brand-Multilutor automatic dilution apparatus) of cyclodextrin solutions, trans- 

ferred with 4 mL of water into 5 mL of calmagite solution (diluted from stock, 

15-+100 mL). 
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