
IMPROVED GAS-LIQUL@ CHRUMATOGRAPHUZ SEPARATION OF 
?Y~ETHYLATED ACETYLATED ALDFTOLS 

A 0.3 “/, QV-275-U.4 % XF-1150 gas ChrOMZitO~&’ column has been deveI- 
aped which, together with gas chromato_maphy-mass spectrometry faacitlties, replaces 
the previous necessity of using at least two di&rent coEumns to separate methytated 
alditoI acetates. 

Analysis of the structure of primary cefl wzHs relies largely at present on the 
process of methylation to identify and quantitate the glycosidic linkages. Determi- 
nations of fully acetyfated sugars give the tot& quantity of sugars in the cefl wall, 
whereas MethyIatiOn analysis allows the determination of the glycosidic lickages. fn 
recent years, advances in gas chromatography-mass spectrometry (GC-MS) of 
partially methylated sugars have helped in such structural anaIyse&~:. It has become 
apparent that the poIysaccharide structure within the primary &I wall is very con- 
plexs-p, thus pkzciag gr eat demands on any method of determination of this struc- 
ture. 

Previouslyy, at least two of four GC colurn;nst i.e., srrrface-coated open-tubular 
(SCOT) OV-225, OV-225, ECNSS-M and poiyethyiene glycol a&pate-polyethylene 
&co1 succinzte (PEGA-PEGS), have &n used to give a compIete analysis of 
partially methyiated alditol acetates obtained from cell waf1 samp’les’. It is also 
dl5%~~It to separate completely the fuliy acetylated deoxysugars rhaqnose and fucose. 
The aim of this work has been to develop a GC cofumn that wifl replacl &e need to 
use several coiumns to characterize a single sampIe. This paper gives an account of 
th_e success obtained with a 0.3 % OY-275-0.4x XF-1153 stationary phase coated 
on to Gas-Chrom Q (INI- mesh) and used in conjunction with a GC-MS system 
The time saved using such a column is considerable compared with a multiple-coiumn 
system. 
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c%V-275 from Pierce (RocEcford, IiT., l_J.!S.A.). 
Standard references consisting of partidy methylated aiditol acetates of sugars 

Iike!y to be found in plant c&-v& hydrolysates were obtained by methyfation and 
acetylylation of 5-mg amarrnts of xyfan (CHR _md& araban @ir_re arabinan), marman 
(from yeast) and galactan (from larch), ait obtained from Koch-Light (Coinbrook, 
Great Critzin) and starch (from potato), from EDH (Poole, Great BrZtaiEI). Al other 
chemicals used in acerylatlon and methylation were obtained from BDH. AEditol 
acetate standards were prepared from the appropriate srrgars. 

_4lditoI acetate standards for GLC anaEysis of atdosesr’ and for aldoses and 
uranic acid@ were prepared from 5-mg sampfes of the respective srrgars. m~-‘o-Enosftof 
was used as an irnterr,al Sandard (ES) in order to obtain relative retention times_ 

Carbohydrate sarslpies were m&&ted according to a madif%x&on” of a 
standard method1S, as employed in recent cell-waU investigatIon#. The process 
involved permethyfation of the polysaccharides followed by hydrolysis. reduction 
and acetyiatiorm. 

The stationary phases OV-275 (30 mg) and XF-1x58 (40 mg) were suspended 
in dry glass-distiEed acetone (50 ml). Cry Gas-Chrom Q (10 g, 1CW120 mesh) was 
then added and gently sti_~ed. The acetone was removed by rotary evaporation using 
a vacuum-assisted evapbrator. This materials was then packed into a GC colum~l 
Cr.51 m x 4 mm f.D.) ussing vibratiorz sod a nitrogen pressure of 5 p.s.i. The column 
was baked at 180” for 18 h with a nitroger; fiow-rate of 59 ml/m& 

Several conditions were tested in order to obtain the most efficient separation. 
The opt&mm conditions were: coIumn temperature 120”, held for 5 tin and then 
raised ar I”/min to iSO”; carrier gas Eow-rate, 50 mlfmirr (Eitrogen).~ The norm& 
~.SIOU~ injected wzs 1.0-10.0 ,& of ICO-$ samples OF the strtntfards or c&-w2ll mate_ 

rials. 



GtiC OF METHYL-A-I-ED ACEIXLATED ALDII-OLS 321 

RE&AtiE RETENTZON TIMES OF ALDITOL ACETATE DEEZWATIVES ON THE OV-975- 
XF-1155 COLUMN 

5-mg amounts of the standard sugars were a-kited, and the amount injected was I pl from 2.0-mI 
~mpks. GC conditions: temperature, IX’ held for 5 min, then rais@d at l”jmin to ISQ”; carrier gzs 
(nitrugea) ffaw-rate, 50 mE@in; recorder range, 10 mV.; chart speed, 12Q mm/k Iatenal standard. 
rnyo-iaositoi. 

dards were @en a reIative retention time (RRTJ by reference to I,Idi-O-acetyf- 
2,3,4,6-tetra-0-methl;fmannitoT (terminal marmose). 

GC-MS analyses were n;ade on a Pye IO4 Series gas chromatograph fnterfzzced 
v&h an Associated Electrkaf Industries MS 30 dorrble-focussIng mass spectrometer. 
The total ion current (TIC) 2nd ion masses were recorded on CFOSS-scan report 

Fig. I. Gas-liquid chromatogram showing separation of the zlditof acttate derivatives. The amcuat 
of sample iajeeted ~-as 1 pl from a I-d standard solution corttaining 1.7-2.3 mg of each standard 
sugar. GC coaditioas: temperature, 120” held for 5 min, thea raised at I’,/mia ta iSO”: carrier gas 

(anitro,gxz Saw-rate, 55 mljmin: recorder range, 15 mV; chart speed, 125 mm!h. 
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Fig. 2. Separation of I,Sai-eacetrr-2,3,4,~te~-~methylmannita~ (t&d marmose) and 1,5- 
di-0-acetyl-2,3P,6-teetra-O-rnethyIglucita~ <terminal ghcose) using = LL cross-scan report obtained from 
GC-MS anaiyh The restits are ‘&en from 2 complete cross-sca.n report of a mixture OF partially 
methyykted rrIditoL acetates of starch and mannan. m/e vahes monItored for this separation: Z--E:, 
45; O--_C, 145: and ,&.--A, f6f. x-x, Total ion current. 

print-outs. The conditions were as follows: resolution, x 1042-O; mass range. rrr/e IS- 
400; scan speed, 3 set per decade; voltage, 24 eV; electron currentY 300 j(A; cage 
temperature, f80-2OW; separator temperature, 165”; line temperatures, 200’ (i). 
190’ (iif and 160” (iii). 

Qualitative and quantitative identifkation of each partial& methylated aldiiol 
acetate component of a celI-wall hydroijisate was then possible using: (a) the sub- 
stitution pattern (the positZon of the methoxy groups) for LMS analysis and comparison 
with the spectra of standard derivatives; (b) the RRT to terminal mannose on a 
single GC column and (c) the sugar content of the methylated sampfe. 

Tne relative retention times of the standard afditot acetates are given in 
Tabi? I. A complete separation of all the aIditol acetates was obtained (Fig. I); this 
included rhamnose and fucose which previously had proved difficult to separate 
completely. RRT values of the standard partially methylated aIdftol acetates are 
given in Table II. Previous coIu_mns failed to separate 2,3&methyIated gliucxe and 
gaIaqtose; simSarIy, 3,6-methylated glucose or gaIactose were very difEicult to separate 
by GC alone’. The GC system used here succeeded in compIeteIy separating both 
these types. Although terminal mannose and glucose gave apparently identicaf reten- 
tion times, after CiC-MS the cross-scarz reports altowed the double peak to be rsolved 
into its two components (Fig. 2). 

The great advantage of this GC-MS system is that a single column can be 
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