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ABsrR.AcT 

D-Glucose oligosaccharides were subjected to alkaline degradation in saturated 
calcium hydroxide at room temperature. After appropriate time-intervals the calcium 
hydroxide was neutralized and the oligosaccharides remaining after alkaline degra- 
dation were separated on Bio-Gel P-2 with water or boric acid as the solvent. The 
rates of alkaline degradation and hence the relative amounts of the various oligo- 
saccharides present after alkaline degradation vary, and are dependent on the 
linkages in the original oligosaccharide. 

INTRODUCTION 

Learning the structures of the products formed during enzymic hydrolysis of 
polysaccharides gives valuable information concerning the action patterns of the 
depolymerases involved_ Oligosaccharides having more than one linkage type, su?h 
as may be obtained during enzymic hydrolysis of the (1+3), (1+4)-j3-D-glucan from 
barley, are of considerable interest in such studiesI. However, the unequivocal 
structural ident&ation of oligosaccharides larger than trisaccharides is tedious. 

Advantage has been taken of alkaline degradation reactions to devise a relatively 
simple procedure for determining linkage sequences in oligosaccharides’ containing 
(1+3) and (I-4) linkages. Under alkaline conditions, oligosaccharides are degraded 
by a /WkoxylcarbonyI elimination-reaction involving an enolate ionintermediate2-5, 

which results in the elimination of successive residues from the reducing end of the 
oligosaccharide. The rate of the elimination reaction and the structures of the elimina- 
tion products depend upon the position of the glycosidic linkage. Seventy percent of 
reducing-terminal, (l-+3)-linked residues are removed from D-glucose oligosac- 
charides after 4 h in saturated calcium hydroxide at 25”, D-glucometasaccharinic acid 
being the main product 3*5 In contrast, (144)~linked reducing residues are removed . 
much more slowly, and the main product is D-glucoisosaccharinic acid5*6_ 

Barker et a2.’ have proposed a method of linkage analysis of oligosaccharides 
based on the t.1.c. identi&ation of the saccharinic acids released and the order of their 
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TABLE I 

compound Relatiue elution volumes" 

S0hVlt 

Sucrose 
Laminarabiose 
Celiobiose 
Gentiobiose 
RatIinose 
Laminaratriose 
Ceiiotriose 
Laminaratetraose 
CeIIotetraose 
Ethanol 
Dextran-40 (Pharmacia) 
Sodium chloride 
Sodium phosphate (pH 7) 
Calcium suiphate 
Ferrous nitrate 
Ferric nitrate 
Sodium dihydrogen arsenate 
Boric acid 
D-Giucoisosaccharinic acid 

n-Ghicometasaccharinic asid (lactone) 

0.91 
0.90 
0.91 
0.88 
0.81 
0.80 
0.81 
0.73 
0.74 
0.96 
0.34 
0.37 
0.34 
0.34 
0.35 
0.36 
0.35 
1.14 
0.35 
0.41 
0.51 
0.35 
0.41 
0.52 

0.94 

0.86 
0.94 

0.83 
0.77 
0.84 
0.70 
0.78 

0.39 
0.41 

I,21 

“Elution volumes are relative to glucose. The elution volume of n-glucose with water as solvent was 
75 f2 ml, and with a 0-W boric acid sokent, 73 f2 ml, from a 170 x 0.9 cm column of Bio-Gel P-2. 

after neutralization with cation-exchange resins, peaks having low relative elution- 

volumes could then be observed on chromatograms. These were presumably due to 
saccharinic acids, as D-ghtcoisosaccharinic acid and D-ghXometasaccharinic acid 
(lactone) (Table I) gave multiple peaks having low relative elation-volumes. 

In contrast to the salts and the saccharinic acids, boric acid had a very high 
relative eiution-volume, higher in fact than ethanol or D-glucose. This is presumably 
caused by a reversible interaction with the polyacrylamide matrix because of its 
weakly basic character. Stronger bases, such as calcium and sodium hydroxides, were 
observed to react irreversibly with the cohunn matrix. 
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