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On methylation analysis of polysaccharides, a mix-
ture of partially methylated sugars is obtained. Quali-
tative and quantitative analysis of this mixture gives 
valuable structural information. By performing this 
analysis by GLC-ms of the derived alditol acetates, 
this method became more accurate, faster, and 
required much less material. [The SCI® indicates 
that this paper has been cited in more than 765 
publications.] 
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When, in 1966, 1 took over the chair in 

organic chemistry at Stockholm Univer-
sity, I decided to take up studies on the 
structure of immunologically active bac-
terial polysaccharides. One of the most 
important methods in such studies was 
the methylation analysis, introduced by 
Haworth and coworkers in the 1930s. It 
involves complete methylation, hydroly-
sis with acid, and qualitative and quanti-
tative analysis of the partially methylated 
sugars formed. The methyl groups in 
these mark the nonsubstituted positions 
in the polysaccharide. The methylation 
reaction had been considerably improved 
by S. Hakomori,1 but the analysis of the 
methylated sugars was time-consuming 
and minor components were easily over-
looked. The analysis also required sub-
stantial amounts of polysaccharide, 
which was a drawback, in particular when 

working with expensive biological mate-
rial. To cover even a small part of this vast 
field, we had to improve the methods. 

Commercial instruments for gas-liq-
uid chromatography—mass spectros-
copy (GLC-ms) had recently become 
available. There was only one such in-
strument at the university, in the Depart-
ment of Analytical Chemistry; and we 
could use it only at night. I started the 
work with two graduate students, Hakan 
Bjömdal and Sigge Svensson, and we 
soon found that the alditol acetates pre-
pared from the methylated sugars were 
ideal for our purpose. They were volatile, 
readily separated by GLC,2 and gave typi-
cal, easily interpreted mass spectra.3 We 
could also do a complete analysis with 
less than 0.5 mg of polysaccharide. 

Another graduate student, Calle G. 
Hellerqvist, had joined our group and 
started to investigate O-antigen polysac-
charides from Salmonella. The leading 
scientists in this field were Otto Luderitz 
and Otto Westphal in Freiburg, Germany, 
and we could, with the new technique, 
correct some of their structures. When 
these results were published, I was in-
vited to give a lecture at their institute. 
Westphal also arranged an invitation for 
me to write an article on our method for 
Angewandte Chemie—international Edi-
tion in English, which contributed to mak-
ing the method known. 

Even if there are now some alternative 
methods for methylation analysis of car-
bohydrates, our method is by far the 
most used. It has become so accepted 
that scientists generally do not refer to 
our work, except in review articles (as in 
reference 4). 
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