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Monosaccharides are often analysed by gas chromatography of their alditol 
acetates on polar phases. Recently , glass capillary columns coated with the polar 
cyanoalkyl silicone phases, OV-275’ and Silar IOC’ 3 have been used to separate 
aIditoI acetates. However, these glass columns are difficult to handIe because of their 
lack of flexibility and poor mechanical strength. Thts problem can be overcome by 
using flexible vitreous-s~hea columns which are easy to install in gas chromatographs 
and interfaces with mass spectrometers_ Vitreous-silica also has lower levels of metal 
otides and other impurities that may adsorb reactive compounds or cause catalytic 
breakdown of the chromatographic phase. Non-polar phases, such as SP-2100, can 
be coated onto s&a columns, but give relatively poor resolution of alditol acetates”. 
Polar phases give good resolution, but are unstable when coated onto the non-polar 
surfaces of vitreous-s&a coiumns. l&s instabihty can be overcome by cross-hnkmg 
within the phase to give a bonded or nnmobihzed phase’ 6_ In this paper we report the 
chromatography of aldltol acctatcs on a high-polarity wall-coated open-tubular 
(WCOT) column, BP-75, produced by bondmg the poIar phase, OV-275, on vitreous- 
al&l. 

EXPERIMENTAL 

Sugars were obtained from the following sources: L-arabmose, BDH, Poole, 
Great Bntam; 2-deoxy-n-nbose, Koch-Light, Colnbrook, Great Bntain; p_mannose_ 
Pfanstiel Labs., Waukegan, IL, U.S.A.; D-allose, cellobiose, 2-deoxy-D-glucose, L- 

fucose, D-gaiactose, D-ghCOSe, L-rhamnosc, D-ribose and D-xylose, Sigma, St- LOUIS, 
MO, U.S.A. Myo-inositol and erythntol were from BDH. Laminantetrose was pre- 
pared by the method of Clarke and Stone’. 

‘f Permanent address: The Grassland R esearch Instttute. Hurley, Maidenhead, Berks SL6 5LR, 
Great Bntain 
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Preparatmz of aldltol acetates 
AldrtoI acetates were prepared from monosacchandcs by the method of Blake- 

ney et aL3. Permethylatcd, peracetylated alditols were prepared as described by Jans- 
son el al_*. 

Gas chronrarography 
AIdrtol acetates were separated on a 6 m x 0 2 mm I D , BP-75, vitreous-srhca, 

WCOT column (S G E., Melbourne, Austraha) m a Hewlett-Packard 57lOA chroma- 
tograph eqmpped with a flame-ionization detector and a S-G E. Unijector cap&u-y 
mJectron system, used III the spht mode (spht ratio 4 I) The end of the cohunn was 
located at the pomt wrthm the heated sechon of the InJectron sphtter at whrch equrv- 
alent sphttmg of each component was achreved H&r-punty hydrogen was used as 
the carrrer gas at a flow-rate of 1 3 ml/mm. Aldrtol acetates were separated usmg a 
temperature program of 170°C for 4 mm followed by a 4”C/mm nse to 230°C. Per- 
methylated, peracetylated aldrtol acetates were separated usmg a temperature pro- 
gram of 150°C for 4 mm followed by a 2”C/mm nse to 230°C The mJectron port and 
detector were heated to 250°C and 300°C respectrvely. Peak areas were recorded 
using a Hewlett-Packard Model 3380A reportmg Integrator 
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FIN. 1 Separation of 13 alddoi acetates on a 6-m B-75 wtreous-nhca cohnnn Temperature program 
170°C For 4 mm, then 4”C/mm to 230°C Peaks I = erythntol, 2 = deoxynbltoi, 3 = rhamn.tol, 4 = 
fucltoi, 5 = nbltol; 6 = arabuutol, 7 = xyhtoi, 8 = dexxygluatol; 9 = alhtol, IO = manmtol, 11 = 
gidact~tol; 12 = ghxxol, 13 = mostd 2 fl of dirhloromethane contammg the aldltol acetates dewed 
from 3 p,g of each monosasxhande was mjected 

Fig_ 2_ Se-on of permethylated al&to1 acetates on a 6-m BP-75 vitreous-ulrca column Temperature 
program- 1SO”Cfor 4 mm. then 2X- to 230°C Peaks- I = ~3,4,6-tetramethyl-l,S-dracelylglucltoI, 2 

= ~4,6tnmethyi-1,3,~~a~l~u~tol, 3 = 2,3,6-methyl-1,4,EtnacetyIglua~ol 
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RESULTS AND DISCUSSION 

The separation of 13 aldnol acetates on a BP-75 vitreous-silica WCOT column 
is shown in Fig_ 1. The resolution is comparable with that obtained on a Solar 1OC 
glass support-coated open-tubular (SCOT) column (28 m x 0.5 mm 1.D )’ All com- 
ponents were separated in less than 20 mm, however, faster separations are possible_ 
For example, by using a temperature program startmg at 140°C and rising at 
16T/min to 250°C all 13 alditols, except deoxyribitol and rhamnitol, were separated 
in less than 9 min. Routine separation of simple mixtures with widely dtfferent relattve 
retention times may be completed in even shorter *&es. Permethylated alditol acetates 
were also well resolved on this column (Fig. 2). 

The tlexrbility of the vitreous-srhca column allowed easy mampulatton of the 
column and the bonded-phase has several advantage? 6_ Bonded phases have good 
thermal stabrhty which increases the life of the column and the iow phase bleed 
reduces background in mass spectrometry. Contaminants can be removed by washing 
with solvents without effecting the chromatographic properttes of the column. 

The combination of the high resolving power of a polar phase with the prac- 
tical advantages of a bonded phase on vitreous-sihca suggests that thts column should 
find wide application in the analysis of complex nnxtures of monosaccharides and in 
methylatron analysts. 
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