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SUMMARY 

High-performance liquid chromatography of 0-benzyloxime derivatives is 
shown to be suitable for the analysis of carbohydrates as well as for the detection of 
glucosone (the major product of fructose irradiated in the presence of oxygen), but 
the method is not ideally suited to the determination of minor radiolysis products. 
Gas-liquid chromatography (GLC) of the silylated 0-benzyloximes gives excellent 
separation of the various radiolysis products. These compounds are also suitable for 
determination GLC-mass spectrometry owing to their characteristic fragmentation 
patterns. The good separation obtained with these derivatives, as well as the possi- 
bility of removing most of the unchanged starting material with no disturbance of 
product composition, makes this method a viable alternative to previously employed 
methods for the analysis of irradiated sugar solutions. 

INTRODUCTION 

In the course of an ongoing research programme on the radiation products of 
sugar solutionsl+, with particular reference to the extrapolation of the results to 
wholesomeness evaluations of irradiated whole fruit (such as the Kent mango), a 
rapid, inexpensive and simple method was required for the identification of radiolysis 
products of sugars, in particular D-arabin&hexos-2-ulose (D-glucosone), a known 
mutagenic substance4. 

Methods previously employed for the analysis of irradiated sugar solutions 
generally involved reduction of the irradiation products to the corresponding alco- 
hols, followed by silylation or acetylation and detection by gas-liquid 
chromatography-mass spectrometry (GLC-MS)S-s. This approach is subject to a 
number of limitations: 

(1) The requirement of enrichment of radiolysis products by column chro- 
matographygJO before GLC analysis to prevent column overloading and the ob- 
scuring of product peaks by unchanged starting material. This is due to the fact that, 
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Fig. 4. Capillary GLC analysis of trimethylsilylated 0-benzyloxime derivatives of products in a y-irradi- 
ated (20 kGy), oxygenated aqueous solution of D-fructose. Peaks: 1 = unknown, probably chain products 
with fewer than six carbon atoms; 2 = D-fructose; 3 = unknown; 4 = D-thrco-hexo-2,5-diulose; 5 = D- 
erythro-hexo-2,3-diulose; 6 = cellobiose; 7 = D-arabino-hexos-2-ulose. 

plex mixtures. Furthermore, 0-benzyloximation, rather than 0-methyloximation, 
allows separation of the radiolysis products from unchanged starting material simply 
by partitioning between solvents. It was also found l6 that the silyl ethers of these 
compounds are suitable for identification and structure determination using MS. 

The investigation of other oximating procedures has also received attention. 
Excellent results were also obtained with the 0-(pentafluorobenzyl)oxime derivatives, 
which resulted in better separation with slightly shorter retention times (fR) and, in 
some cases, reduced multiplicity [e.g. fructose, tR 24.5; 26.0 min (1:l); glucosone 

rR = 42.5; 42.9 min (2:3); D-r&o-hexos-3-ulose, tR = 51.1; 53.6 min (1:2)]. The rel- 
atively high cost of this reagent, however, precluded its use in routine analysis. Al- 
though the results described above cannot be generalised for all carbohydrate anal- 
yses, the greater sensitivity and better peak separation obtained by GLC is, in the 
case of alduloses and diuloses, preferred to the corresponding HPLC method, par- 
ticularly when applied to irradiated sugar solutions, owing to the extremely low con- 
centration of the radiolysis products. The HPLC method, however, holds consider- 
able promise for the analysis of mono- and disaccharides. 
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