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In continuation of an investigation1-3 of the structures of gums from Acacia 
species in the Phyliodineae and BotryocepJtalae series of the Bentham chtssi&ation, 
attention has been focused on the gum of Acacia mabellae (Series Phyllodineaej for 
two reasons. Firstly, published analytical data for this gum4*’ suggest close similarity 
to gums from other Acacia species in this Series that have proved of interest on 
account of the regular molecular structures indicated by Smith-degradation6 studies 
of the _~um polysaccharides’. Secondly, gel-permeation chromatography of A. ma- 

bellae gum indicates an unusually simple distribution-pattern of molecular weights, 
with polysaccharide components, A and 23, of two sizes only (a,,, 8000 and i6000, 
respectively). It therefore seemed desirable to fractionate the gum in order to obtain 
pure sampIes of each component, and to undertake a comparative structural study 
to ascertain whether the poIysaccharide (A) of tower moIecuIar-weight is structurally 
representative of the gum as a whole, as in the case of the analogous component 
isolated from the gum of A. pycnantJza3. 

In fractionating the gum, it was necessary to combine preparative-scale gel- 
permeation chromatography and fractionation with aqueous ethanol, in order to 
maxi&e the yields of the two components. The former procedure was satisfactory _ 

for the isolation of the larger polysaccharide (B), but the peak-broadening resulting 
from the adsorptive forces that must inevitably operate on a polysaccharide molecule 
of this size caused most of the fractions containing the smaller component (A) to be 
contaminated with an appreciable proportion of B. The best yield of A was obtained 
from the soluble fraction I*emaining after precipitation of the bulk of the gum with 
ethanol from a dilute, aqueous solution. The samples of the two polysaccharides 
isolated by these methods appeared to be monodisperse; this was verified by gel- 
permeation chromatography followed by rechromatography of fractions sehxted 
from the boundaries of the chromatographic zone in each case. 

The properties of each polysaccharide, and data on their acid hydrolysis (both 
complete and partial), Smith degradation, and methylation analysis, are given in 
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Tables I and II. It is evident that the two components are virtually identical with 
respect to composition and structure, and differ only in size. The proportions of 
constituent sugars (Table I) agree well, in both cases, with those reported by Anderson 
et aL4 for the whole gum, and are corroborated by the results of the present methyla- 
tion analyses (Table II), which are somewhat at variance with the methylation data 
(obtained by different procedures) published by Anderson and Bell’. 

The production of apparently identical, monodisperse, degraded polysaccha- 
rides on Smith degradation of A and B suggests that the only significant difference 
between A and B is that the skeletal chain of B contains a periodate-vulnerable 
sugar joining two blocks having the structure of component A. In each block, the 
main chain is evidently composed of periodate-resistant, (1 + 3)-linked galactose 
residues; this is demonstrated by paper chromatography of partially acid-hydrolysed 
A and B, which indicates that the series of oligosaccharides produced (see Table I) 
consist of (1 + 3)-linked /3-D-galactosyl residues, and is confirmed by the methylation 
analyses (Table II). From the !atter data, it may be infe.rred that each block contains 

TABLE I 

PROPERTIES OF Acacia mabellae GUM POLYSACCHARIDES AND THEIR DEGRADATION PRODUCTS 

Molecular weight 
Ialn (degr=) 
Equivalent weight- 
Hence, uranic acid (mol “A* 

Proportions of neutral sugars (mol “%): 
Galactose 
Arabinose 
Rhamnose 

Polysaccharide A Polysaccharide B 

8000 16000 
f1.5 4-6.5 

3300 2800 
5 6 

77 78 
15 13 

3 3 

Molecular-weight distribution 
of partial hydroIysatee 
(proportions by weight in parenthesisj 

1600(2); 1300(2); 13000(3); 7200 (4); 
I lOO(2.5); 950(3); 35w4.5); lgOCJ(2.5); 
8OW6); 660(s); 1600(2); 1300(2.5); 
520(27.5); < 300(49) 1 lOO(4); 950(6.5); 

800(7j; 660(S); 520(17); 
< 300(39) 

Periodate consumptio@ (mmo1.g’) 

Smith-degraded polysaccharide 
MD Wx=esI 
Gaiactose-arabinose ratio 
Molecular weight 

6.0 6.0 

t30 t33 
96:4 97 :3 
3500 3500 

=By potentiometric titration with 0.01&r NaOH. *Corroborated by infrared spectroscopy (KC1 disc); 
absorbaxes at 1720-17DO (un-icinised acid) and 1640-1620 cm-l (ionised form) in accordance with 
relative acid contents from titrations. eO.01~ Trifiuoroacetic acid, lOC”, 48 h. Qrsenite method. 
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TABLE II 

METHYLATION ANALYSES OF COhtPONENTS A AND B FROM A. mabellae GUM 

Polysaccharide A PoIysaccharide B 

[&I for methylated product= (degrees) -48 -46 
Molar proportions* of O-methyl sugar residuesc.d 

2,3,5-Ara . 17 15 
2,5-_&a 
3,5-Al-a 3 3 
2,3,4-Rha 
2,3-Ara 
3/l-Ara i 

1 1 

2,3,4,6Gal 23 23 
2,4,6Gal 6 5 
2,3,6-Gal 4 3 
2,3,4-Gal 3 3 
2,4Gal 34 37 
2-Gal 4 4 

%I CHCl3. *Means, in each ease, of two assays of the same methylated product and also duplicate 
methylatioas. CPositions of O-methyl groups given by loeants. dAssayed as Me3Si ethers of the derived 
alditols. 

-22 such residues, most of which carry a branch, terminated usually by galactose 
or arabiuose. End-groups will be removed on Smith degradation of the polysaccharide, 

and the molecular weight of the resulting degraded polysaccharide is predicted from 
these considerations to be -4000, which is c!xe to the value found. 

The nature of the linkages joining the LWO blocks in component Bis uncertain, 

but glycosidic linkage is considered more probable than an ionic bond. Aggregation 
resulting from ionic binding forces involving the uranic acid groups and divalent 
cations 9 such as Ca”+, has been demonstrated by Greenwood et al.’ to occur in 
acidic polysaccharides of the type present in plant gums; in the present case, however, 
the fact that virtually complete deionisation (verified by atomic absorption and X-ray 
fluorescence spectroscopy) produced no detectable change in the molecular weight 
of B indicates that such association is not responsible for the existence of this large 
component. Furthermore, 23 was unafhxted by sodium iodute and work-up. 

The Smith-degraded polysaccharide produced by the two components of A. 
mabellae gum is strikingly similar, in all respects, to those yielded by the gums from 
two other Acacia species of the Series Phyllodineae, namely A. )ycnanthazS3 and A. 
diflormis2, and the methylation and other data also indicate the close similarity of 

these three gums from related Acacia species. A. mabeZiae gum has afforded the most 
clear-cut illustration to date of the highly uniform molecular structure that is exhibited 
by several gums from this Series and the BotryocephaZae’*“. _ 
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