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Note 

A contribution to the sequential analysis of oligosaccharides by mass spectro- 

metry 
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The molecular mass, the masses of the monomeric units, and the linkage 
position of disaccharides can be unequivocally determined from the electron-impact 

(e.i.) mass spectra of their methylated derivatives ’ - 6 Methylated trisaccharides give . 

a more complicated fragmentation pattern and, at present, certain’-’ combinations 
of units and linkages cannot be unambiguously determined by e-i. mass spectrometry 
alone. The probability of correct linkage-analysis decreases with the chain-length of 

the oligosaccharide, since structurally significant data in the literature are scarce: 

TABLE I 

COr%~OuNDS INVESTIGATED 

No. Compound Symbols 

10 

B-D-Xylp-[(1~4)-8-D-xyl~]~ II = 1 

/?-D-x+[((l +4)-#%D-xyi& /Z = 2 
8-D-XyIp-[(l~4)-B-D-Xylp]n II = 3 
/?-D-&‘@[(l+4)-/3-D-Xy1f& n = 4 
fl-D-xylp-[(l-+4;-8_D-Xy1& fZ=.5 
jf-D-xy&(l ~~)-~-D-XY~~-(~C~)-~-D-XY~~ 

#%D-xylp-(l~4)-/3-D-xylp-(3cl)-/%D-xylp 
~-~-Xylp-(l~4)-~-~-XyIp-(2cl)-8_~-GlcA 
p-D-xy+(r -4)-~-~xyl~1-4)-8-oxylp 

: 

B-D-x:lp 
~-D_xylp-(1~4)-8_D-~y1~(1~4)-~-D-~y~~ 

3 
t : 

P-D-x:lp 

1 
a-D-GlcA 

a+46 
a+4b-&c 
a-t4b++c-t4d 
a-+4b+k+4d+4e 
a+46+4c+4d+4e+4f 
a+462td 
a-+463td 
n+462td 
a-t4b-w%c 

: 
d 

a+4644c 

: : 
d e 
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spectrum of 9, peaks of bcdJ ions of m/z 395 are missing; in the spectrum of 10, ions 
of ceJ, and b&J, (nzjz 293 and 613) are missing. Thus, by using the generally accepted’ 
terminolo_q of ions, the first letter in the symbol denotes the missing ion and deter- 
mines unambiguously the branch unit in an oligomer. 

Determination of sequences of units and the branching:units in oligosaccharides 
should be the first step in methylation analysis of a polysaccharide. Information about 
the linkage positions, obtainable from the same spectrum (prefentially obtained with 
low-ener~~ electrons), should provide further evidence for solution of a particular 
structural problem_ When necessary, partial hydrolysis of a higher oligosaccharide 
to 1e:sscomplex molecules and methylation analysis thereof provide additional data 
for determination of the overall structural features of polysaccharides and other 
carbohydrate-containing substances. 

EXPERIHENTAL, 

Mass spectra (70 and 12 eV) were obtained at an emission of 300 PA, with a 
JMS D-100 spectrometer, applying the direct-insertion technique. Depending upon 
the volatility of substances, the temperatilre at the site of evaporation was 200-250“, 
and that in the ionising chamber was 130”. The peak intensities (Tables II and III) 
are expressed as percentages of total ionisation. Syntheses of l-10 are described 
elsewhere’f-18. 
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