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CHROM. 5398 

The paper chromatographic separation of naturally acetylated, formylated p: 

and pyruvylated oligosaccharides 

The discovery of hydrolytic enzymes releasing pyruvylatcd, 0-acetylatcd 
and 0-for.mylated fragments from bacterial estracellular polysaccharidesl-3 led 
to a requirement for suitable systems for their chromatographic separation. Of 
particular importance was the separation of such fragments from the corresponding 
non-acylated material which may either be present naturally or as an artifact of 
preparation. The relatively large yields of oligosaccharides obtained by enzymic 
hydrolysis made paper chromatography a method of choice for preparative separa- 
tion as well as for comparative studies. . . . 

A number of naturally 0-acetylated, 0-formylated and pyruvylated oligo- 
saccharides were availablelJ. The complete carbohydrate structure of each was 
known, but the position of the acyl groups was only known for the pyruvylated 
fragments, The compounds tested and their known structures are shown in Table I. 

TABLE I 

.FYaction Carbohydrate stwctzrvc. Subst~itw~~ts “A/rc:lcr‘ .~01tlTe Rcfcrz9ace 
_~ -- 

1I.i I: Gal -+ Glc 3 Glc.4 -> Fuc - O..+G IZscli.er~icl~~ia co/i K27 .I 
17 2 Gal -> Glc -> GlcA + Fuc Acet~l 0.4 I E. coti K:a7 
‘1’ 3 Glc --F Glc -> GlcA -> Fuc - OS-17 
F 4 Glc-z+ Glc -> GlcA --t I’uc Formy 

/\‘lebsiclla. acrogems Type 54 ‘i 
0.47 Ji.nevogemsl'ypc 54 2,3 

.I? =j Glc-r Glc -> Glc.4 -+ ‘FUC Forrnyl + acctyl O,.}_j K.a~!vogrwcs Type 54 a,3 

.1? G Glc-+ GlcA -> Fuc Formy 0.53 .IC.acrogcnes Type 54 5 
1’ 7 Glc -_;b GlcA + Fuc Forn1yl + acctyl 0.51 _ 

F S Gal-z- GlcA +- Gal 
/i.ncr,ogmrcs ‘I’ypc 54 

- 0*54 E.coli IC 12 2 
‘I’;() GA-> GlcR + Gal Pyruvyl o.S7 J?.coli I< r 2 6 
:I; IO GA Pyruvyl 0.95 .EE.coti lil:! G 
‘IT I I Gal l’yruvyl oa95 Sal9n.onclla typlhtnrvirrm 7 

~~Elcctrophoretic mobility rclativc to glucuronic ncicl in pyriclinium acctatc (pH 5.3). 

The corresponding non-acylated fragments were obtained from the polysaccharides 
by partial acid hydrolysis, as were some of the pyruvylated fractions*-(5. As the 
products of enzymic hydrolysis and also some of those obtained by acid hydrolysis 
contained varying amounts of salts these were removed by paper electrophoresis 
in pyridinium acetate buffer (pH 5.3). As well as oligosaccharides, two isomeric 
forms of pyruvylated galactose were tested, as such pyruvylated fragments are 
commonly found in bacterial exopolysaccharides. The first of these, the 4,G-car- 
boxyethylidene derivative was obtained from the polysaccharide of Escl~W~.in 
c:oZ~ Iixz by partial acid hydrolysis of the periodate-osidised polymeru, while ihe 
3,4-carbosyethylidene galactose was prepared in the same way from the polysaccha- 
ride of a Sahtco~aella t~~~hin~urizc~~~ strain;, 



NOTES 477 

The solvents tested comprised a large number of those commonly employed 
for the paper chromatographic separation of sugars and oligosaccharides, Several 
of those tested were basic solvents, while others were acidic or neutral. From 
preliminary experiments it was clear that most of the solvents tested, failed to 
give satisfactory separation of the pairs of oligosaccharides which differed only in 
the acyl groups present, Four solvents were eventually selected for further study: 
(A) butan-I-ol-pyridine-water (6 : 4: 3) ; (B) ethyl acetate-pyridine-acetic acid-water 
(5 : 5 : I : 3) ; (C) acetic acid-formic acid-ethyl acetate-water (3 : I : IS : 4) ; and (D) 
butanol-acetic acid-water (4: I : 5). All were run as descending systems at zoo using 
Whatman No. I paper. Irrigation times were normally 24 11 for solvents A, E and C, 
and 96 II for solvent ID. The carbosyethylidene sugars were run for IO II, in solvent 
C. The oligosaccllarides were applied as approsimately IO nnloles amounts and \vere 
detected after irrigation, with alkaline silver nitrate reagent. 
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11 Thcsc oligosa.cchariclcs strcnliccl nncl nccuratc vulucs could not Lx2 obtninccl. 

The results for the four solvent systems tested are shown in Table II. It is 
clear that neither of the two acid solvents C and D gave satisfactory separation of 
the oligosaccharides. Solvent C did however give good differentiation of the two car- 
bosyethylidene derivatives of galactose from each other and from the free sugar, 
despite its poor resolution of the pyruvylated trisaccharide (Fg) from the correspond- 
ing non-pyruvylated fragment. The neutral solvent A gave good separation of these 
two trisaccharides. For oligosaccharides which were acetylated or formylatecl, the 
solvent system of FISCHER AND DtiRFELH gave good separation. This was not unes- 
petted as it xvas originally used for the separation of amino sugars and the corre- 
sponding N-acetylatecl compounds. It was also observed that in this solvent system 
the acylated oligosaccharides gave cliscrete spots whereas glucuronic acid and aldo- 
biouronic acicls streaked. It thus appears tllat this solvent is the best of those tested 
for the separation of naturalljy acylatecl oligosaccllarides of the type indicatecl in 
Table I. 
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The gift of’ SaZnzo~teZZa tyg%nzzwizwz polysaccharide from Dr. T. HOLME is 
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