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Analysis of polysaccharides using the methylation technique has been aided by 

characterization and quantitative determination of derived O-methylalditol acetates 

by gas-liquid chromatography-mass spectrometry. Recent refinements in the technique 

include the use of capillary columns, which often results in better resolution of peaks’. 

Recently, with tf;c objective of analyzing microbial polysaccharides, the chroma- 
tographic behavior of O-methylalditol acetates arising from units ofgalactose, glucose, 

and mannose was examined on capillary columns of OV-17 and OV-225. In paralIe1 
and separate experiments with each column, it was found that several derivatives 

emerged in a different order depending on the column used’. For example, the four 
tri-O-methylglucitol acetates that can be formed from glucopyranosyl units can be 

partly resolved on packed3 and capillary’ columns of OV-17, the 2,3,4 and 2,3,6 

TABLE I 

RJiTENTION TlhlES= OF O-METHYLHEXITOL ACETATES IN CAPILLARY COLUhlNS OF OV-17 AND OV-225, AND 

VARIOUS BLENDED COATINGS 

0-MethyIaIditoI 
acetate derivative 

CoIurnn coating, ratio of 0 V-17 to 0 V-225 
_~ 

I:Ob 37:13 I2:13 I:3 O:Ib 

2,3,4,6-Mea-GIc 
2,3,4,6-Mea-Man 

1.00 1.00 1.00 1.00 1.00 

1.00 1.00 1.00 0.99 0.98 
1.46 1.58 1.61 1.68 1.62 

1.53 1.63 1.64 1.68 1.61 

1.61 1.77 1.84 1.90 1.83 

1.61 1.81 1.89 2.00 1.98 

1.58 1.71 1.84 1.86 1.84 

1.61 1.77 1.89 1.90 1.85 

“Relative to that of 1,5-di-O-acety~-2,3.4,6-tetra-O-methyI-n-~ucito~. *See ref. 2. 
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isomers emerging together but with a retention time different from those of the 3,4,6 
and 2,4,6 isomers, which are resolved from each other. The emergence pattern is 
different with a capillar)i column of OV-225, the 3,4,6 and 2,4,6 isomers having the 
same retention time, which is different from those of the separable 2,3,4 and 2,3,6 

isomers’*’ _ The va!ues of the retention times on OV-17 and OV-225 columns (Table I) 

suggested that a correct blend of the coatings would resolve all four isomers. The 

present study concerns such a resolution and the chromatographic separation of 
other commonly encountered mixtures of 0-methylalditol acetates on various 

blended-phase. capillary columns. 

Three glass-capillary columns were prepared, coated with mixtures of OV-17 

and OV-22.5 in the weight ratios of 1: 3, 12 : 13, and 37 : 13, respectively_ They were 

used to fractionate mixtures of the aforementioned tri-0-methylglucitol acetates, in 

addition to columns containing OV-I7 and OV-225 only. The results presented in 

Table I show that the coatings with OV-17 and OV-225 in the ratio of 37: 13 gives the 

best resolution and a somewhat poorer resolution takes place by use of the coating 
with components in the ratio of 12: 13. 

Methylation analysis of fungal polysaccharides frequently gives rise to a 

mixture of acetates of 2,3,4-tri-0-methylmannitol , 2,3,6-tri-0-methylgalactitol, and 

X3,6-tri-0-methylglucitol, Previously, it was known* that the 2,3,4-tri-O-methyl- 

mannitol and 2,3,6-tri-0-methylgalactitol de+.- lrotives were not separable on the 
commonly used, conventional columns of ECNSS-M, but required use of a packing 

of neopentylgiycol sebacate in a separate experimenP_ In capillary g_l_c., these 
compounds can be separated with OV-1 7, but these conditions do not resolve the 
acetates of 2,3,6-tri-O-methyl derivatives of galactitol and glucitol (Table I)_ By 

contrast, OV-225 resolves the 2,3,6-t&O-methyl derivatives of glucitol and galactitol, 
but cannot separate the acetates of 2,3,6-tri-0-methylgalactitol and 2,3,4-tri-O- 

methylmannitol’. In the present study, the three compounds were well resolved by a 
cclumn coated with OV-17 and OV-225 in the ratio of 37: 13 (Table I). The charac- 

teristics of this column were good for quantitative determination, the size of a 2,3- 
di-O-methylglucitol acetate peak being almost as great as that of an equimolar amount 
of 2,3,4,6-tetra-O-methylglucitol acetate. 

Although this column gives excellent resolutions of the aforementioned 

mixtures, this and the other blended columns did not resolve acetates of 2,3,4,6-tri-O- 
methyl derivatives of glucitol and mannitol. Fcir this purpose, the OV-225 capillary 
column’ should be used. 

EXPERIMJBl-AL 

G.I_c.-m.s. - G.1.c. was carried out in the capillary columns described below, 
contained in a Model 400 Finnigan g.l.c.--m-s. unit interfaced with an Into 23CO Data 
System. Electron-impact spectra’ were obtained repetitively every 2 s, scanning from 
mass 40 to 420. Injections were carried out6 in the splitless mode at 50”, and then 
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programmed (4O”/min) to 182” (hold). Th e carrier gas was helium (linear velocity, 
22 cm/s)_ 

Capillary-drawing procedure. - Pyrex tubing (i.d., 2 mm; o-d., 7 mm; len,oth, 

I .2 m) was subjected to the following pretreatment. It was cleaned by storage in IO % 
aqueous potassium hydroxide, saturated with potassium permanganate, for 3 weeks, 
and rinsed several times with distilled water. Following treatment with concentrated 
hydrochloric acid for 1 h, it was rinsed with water, and pure methanol and acetone 

passed successively through the tube. Drying was carried out by suction for 16 h, 
the inlet air being passed through a Teflon tube conta ining a layer ofactivated charcoal 
followed by Drierite. A capillary tube (i-d., 0.25 mm; length 33 m) was drawn with 

the aid of the apparatus of Hupe and Busch, model 1045A. 

The column was coated with sodium chloride’, dried at room temperature for 
12 h with a rapid current of nitrogen, and then heated for 1 h at 280” in a g_l_c_ 
instrument (flow rate of helium, 20 cm/s). 

Deacrir,atiori of coIranm s&ace. -- This was carried out by the procedure of 

Grob and Grab’. Tine column coils were put into a vertical plane and attached to a 
buffer column (10 m) with a i/16” Swagelok union-system. Approximately 10% of 
the column coils was filled by suction with 1 Y0 polyethylene glycol (molecular size 
20M) in dichloromethane, and the solution propelled through the column at I cm/s 
by nitrogen under pressure. The column was dried, heated at 280” in the ,o.l.c. in- 
strument with no helium flow for 20 min, and then helium was passed through (linear 
velocity, 20 cm/s) before coolin g. The coating procedure was then repeated. 

Coatiilg UJ* c~ohmn surface and cohun~~ conditiohg. - Coating solutions 
consisted of 0.3% of solute in distilled, ethanol-free, chloroform_ One end of the 
column was dipped into the coating solution which was contained in a vessel of 
IO-mL capacity and subjected to a positive pressure of nitrogen, thus forcing the 
solution through the tubing (Fig. I). The column outlet was attached to a tube of 
Tygon (i-d., 0.2 mm; length, 3 cm) and when this tube was filled with the coating 

solution, it was immersed in a bath containing ethanol. A glass plug was inserted into 
the end of the Tygon tube to prevent bubbles of gas from entering during the following 
procedure_ The column was removed from the ethanol bath and immersed for 12 h 

in a water-bath controlled at 40”, and a static coating was carried out by application 
of a vacuum (3-4 mm of Hg) at the other end, which evaporated the solvent. When 

1 
Glass Plug 

Fig. 1. Column attachments used in the coating procedure. 
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the column was empty, nitrogen was passed through for 1 h to evaporate remaining 
solvent. Four coils of m 1.5 m were removed from the end of the column and discarded_ 

The remaining coIumn ends were straightened by flame, and 1% polyethylene glycol 
(20 M) in dichioromethane was applied to the ends in order to replace the deactivator_ 

The column was conditioned in a Dani 39of) GC apparatus with a Grob spfit- 

splitless injector. Helium was passed (linear velocity, 20 cm/see) with the folIowing 
temperature program: 30’ for 1 h; increase of 0_5”/min to 80”; hold for 1 h; increase 
of O.S”jmin to 200”; hold for 1 h; increase of 0_5”/min to 230”; and hold for 16 h. 

Colnmn-test& results. - Three columns containing three different blends of 

OV-17 and OV-225 were tested to estimate their efficiencies with a Dani 3900 G.C. 
apparatus equipped with a FID detector (hehum carrier veIocity, 20 cm/set; nitrogen 
flow, 30 mL/minr hydrogen flow. 30 mL/min: air how, 260 mL/min; column tempera- 

ture, 130”) as follows: 
(a) CO~WZIZ 1322/183 (klgth 31 )?I)_ This was coated with OV-17 (16.5 mg) 

and OV-225 (I 7.6 mg) dissolved in chIoroform (IO mL). It had an efficiency of 2700 

effective theoretical piates/m for a C i7 hydrocarbon at k 5.0. (The Grob test-mixture’ 
consists of 1 Z compounds: dicyclohexylamine, 2-ethylhexanoic acid, decane, undecane, 

nonanaL I-octanol, 2,3-butanediol, 2,6_dimethylaniline, 2,6_dimethylphenol and 

methyl esters of CiO-, C, i-r and CJinear carboxylic acids). The size of the I-octanol 

peak was 407: of that of each hydrocarbon peak;. Those of 2,6_dimethylaniline and 
2,6-dimethylphenoi were 80 “/0 of that of the C,l-methyI ester. 

(b) Coimm I32,‘jZOO (length 28 !,I). This was coated with OV-17 (26.2 m,g) 

and OV-225 (9.2 mg) in chloroform (10 mL). Its efficiency was 2587 theoretic& 

piates/m for a C,6 hydrocarbon at k 6.7. The size of the I-octanol peak was 90% of 
that of each hydrocarbon peak. The sizes of the 2,6-dimethylaniline and 2,6-dimethyl- 

phenol peaks were 90% of that of the C,.-methyl ester. 
(c) CoIrnn,r i403/4A (bzgth 29 nz). This was coated with OV-17 (8.7 mg) and 

OV-225 (25.5 mg) in chloroform (10 mL). Its efficiency was 2500 theoretical plates/m 

for a C,, hydrocarbon at k 5.3. The I-octanol peak was very small compared with 
the hydrocarbon peak_ The 2,6_dimethylaniline and 2,6-dimethylphenol peaks were 
50 and 70 “4, respectively, of the size of the C,,-methyl ester peak. 

REFERENCES 

1 P.-E. J&%-N, L. KENNE, H. LIEDGREN. B. LISDBERG, xsm J. LBNP;GREN, Chem. Commun., 
Univ. Stockhdm, (1976) No. 8. 

2 E. B ARRETO-BERGTER, L. HOGGE, ASD P. A. J. GORIN, Carbohyft-. Rex, 97 (1981) 147-150. 
3 E_ B ;UZRETO-BERCTER, C. R. CAMARGO, L. R. HWGE, mm P. A. J. GORLV, Corbohy&_ Res.. 82 

(1980) 366-371_ 
4 E. BXXRETO-BERGTER, L. R. T~v~os, AND P. A. J. GORIN, Carbohydr. Res., 86 (1980) 273-285. 
5 E. B-O-BERGTER, L. R. T~v;\ssc?s, AND P. A. J. Ciom, Curbohy&_ Res., 95 (1981) 205-218. 
6 K. GROB AND K. GROB, JR., j- ChrOmQfOgt--, 94 (1974) 53-64. 
7 El. C. M. DE Nus. G. A. F. M. RUYIXN, J. J. FRANKEN, R. P. M. DOOPER, ml) J. A. RIJKS, J. High 

Resolnt_ Chromatogr., Chromarogr. Commun., 2 (1979) 4-+7-455. 
8 K. GROB AND K. GROB, JR., J_ Chromntogr., 125 (1976) 471-485. 
9 K. GROW, JR., G. GROB, AND K. GROB, J. Chromutogr., 156 (1978) I-20. 


