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High-pressure liquid chromatography of polyhydric alcohols on silica gel 
columns 

GREG P. BELUE 

Sequential periodate osidation, borohydride reduction and acid hydrolysis of 
a polysaccharide leads to products commonly referred to as polyhydric alcohols. 
Previous work by Smith and co-workersi-2 relates how these polyhydric alcohols can 
be assayed and the results used to complement methylation analyses in structural 
studies. 

In this paper, a high-pressure liquid chromtltogmphic (HPLC) method is 
described for the separation and identification of some polyhydric alcohols and re- 
lated compounds. This method is also suitable for separating a large number of h_v- 
drosyltned compounds not mentioned here. 

ESPERMENTAL 

A Waters Ass. (Frurningham, Mass.. USA.) liquid chromatograph (Model 
202) equipped with a IOOO-p.s.i. pumping system and both ultraviolet and differential 
refractometer detectors was employed. All chrornato~rmns were obtained at room 
temperature. 

Samples of glycoaldehyde, ethylene glycol, glycerol and isoerythritol were 
obtained in a highlv pure grade from both Sigma, St. Louis, MO., U_S_A. and 
Matheson, Coleman and Bell, Baton Rouge, La., U.S.A. All carbohydrates and 
derivatives of carbohydrates assayed were purchased from Sigma. 

Porasil A (75-125jcm silica ~ <Tel) \\‘ils obtained from Waters Ass. 

A stainless-steel column, 2 ft_ z;: 3/S in. O-D., \vils cltlmped in a vertical posi- 
tion, and an external vibrator was attached. The column \\rils vibrated continuousl? 
for several hours while silica zel W;~S slowly introduced at the top. When completely 
packed, the column was attached to IL solvent output line on the liquid chromato- 
graph. The column was then n!lowed to purge overnight with an appropriate solvent 
in order to remove small foreign matter which would danlaze the ultraviolet and 
refractometer cells. 
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RESULTS AND DISCUSSION 

NOTES 

A number of solvent systems were tried with the previously described silica 
eI column;. the best resolution was obtained with a misture of methy ethyl ketone, 
water and acetone in the proportions S5:10:5_ Fi_g. 1 shows the separation of glyco- 
aldehyde from related polyhydric alcohols using this solvent system. The identity of 
the petlks was confirmed by collectin g samples directly from the liquid chromato- 
graph and analyzing them by gas-liquid chromatography (GLC). This GLC analysis 
followed a procedure previously described by Laver er n1_3. 

The elution times of the poIyhydric alcohols decreased as the number of 
hydrosyl groups decreased. It was also noted that by altering the proportion of water. 
the elution times of the compounds could be controlled (the greater the water content, 
the shorter was the elution time for all of the compounds)_ 

For comparison, several other compounds were assayed on the silica gel column 
under identical conditions_ Fig. 2 shows the chromatogram of these compounds_ 
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Fig_ 1_ HPLC refractive index chromatogram of related polyhydric alcohols. Column Pnrasil A 
(silica ~13). 1 ft_ I*’ yy in_ 0-D.: solvent, methyl ethyl ketone-water-acetone (S5:10:5): Ilow-raw, 2.1 
mljmin. (A) glycoatdchyder (B) cthylcnc gi~colr tC) gl_vcerol: (D) isoerythritol. 

Fis_ 2_ HPLC refractive index chromatogmm of (A) ii-wgalactosc prntaacetatc. (B) phsnyl+-o- 
gIucopyranoside_ (C) methyl-cc-D-gIucopyranoside_ Column Pomsil A. 1 ft. x 3/s in_ O.D.: solvent, 
methyl ethyl ~ftone-\\‘;ttL‘r-;LcetOne (SS:10:5); flow-rate, I!‘.1 ml,!min_ 
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Fig. 3. HPLC refrxtive index chromatogrrm of (A) phcnvl-~;-I,-glucop~r~noside. (R) I:-I>-gIuco.se. 
Column: Porasil A, 2 ft. I-: ‘;ig in. 0-D.: solvent. ethyl ncctlre-l-proplnol-\~tt~r (50:35:X): llwv- 

rate: I.2 mI/niin_ 

One other solvent system, ethyl acetate-2-propanol-wtlter (50:35:25), ap- 
peared suitable for use with silica gel I however, the 2-propanol in this system increased 
the overall viscosity 0T the solvent misture. This viscosity hctor caused an increase 
in line pressure that was sulkient to reduce the Row-rates by nearly half_ Fig 3 sl~ows 
the results of some initial work with this solvent system. 

The technique discussed here has advantages over both thin-layer and GLC. 
Analyses are rapid with only negligible losses in sensitivity, and compounds can be 
assayed directly without any initial derivative formation (trirnetliylsilyl. xetyl or tri- 
ftuoroacetyl). 
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