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Note 

Structural relationships of whole Acacia pycnantha gum 
and a component of low molecular weight 

There IS an IncreasLnp body of evidence. manly from Smith-degradation 
cxFenments’-3. that Le\ferA gums from -1cacra species In the Plrr-llodureae and 
Borrroceplralar yenes (Bentham) contain umform blocbs of (I 43)~hnhed D-galacto- 
pyranose re,ldurs. beparated by penodate-vulnerlblc sugar UEIH Ons such gum. 
ivhxh hsb been r5e SubJect of extensive structursl Inve>tlgat!on’ 5, 13 that from 

-icacla pvcrrantlra3 WC have found that careful sadltlon of ethanol to an aqueouh 
solution of A. p\cnanrlra gum permits the separation of a soluble fraction, com- 
ponent A, from matennl of hlgher molecular-weight that preclprtates On gel-permea- 
tlon chromatography, A shows a single peah n~tb molecular weight 6000. correspond- 

mg closely to that calculated for the molecular \ieight of the postulated repeating-umt 
In the polysxchande. In order to ascertam whether the chemistry of 4 was charac- 
tenstlc of the gum as a whole. a comparative structural study of 4 dnd the preclpltated 
sum polysncchande was undenaken The results uz gmn in Tables I and Ii 

it IS evrdent that, apart from the higher contents of arablnose and uronlc acid, 
there are no s~,mficant difference5 t;et\\cen component 4 and whole 4. pwr~anrhn 
gum The su_gar residues. as Found by methylstlon analysts, are similar (Table r). 

rhough fel%er galactose end-groups appear In A. and the I r. spectra of chloroform 
solutions of the respecbve mzthylated denvat!\es confirm the higher content of 
urotw. acrd rn A The mono&spew. Smith-degraded polysacchandes both have 
molecular weight 3500. ttus value being In close agreement ~ltb that calculated on the 
basis of removal of cod-groups from A The preponderant Inter-sugar linkages In 
the Smith-degraded polysacchandes bave been sho\bn by methylauon annlysls to be 
(I +3), galactopvranosz end-groups also being present 

Partial, actd hydrolysis rn 0 Olhr tnfluoroacetlc acid at 100 (Table II) proceeds 
at wtually the same rate for A and for the precipitated gum, and the breakdown 
patuxn 15 slmllar, IE both cases, to that fotmd for othtr Acacia gums of ihts t_ype’.b*7 

*On Iea\c From Unlverslt-, or Rhodnln SaJbbuq Rhod~sla 
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TABLE I 

A p]cnnntha purrr Corilponrnr A 

70 

27 
1 

3700 

5 7@ 

-50 

66 
31 

3 

7020 

7 o= 

+ 2-l 
Y’ 13 

3500 f~lngle pcah) 

- 57 

“By Illr~llon *Arsenw method -Spectrophotomrlric method “BIO-Gel P-IO ‘Sugar res~duc~ b) 

g I c analya~, (a hlcJSi ethers ot dcwcd ald~~ols) irs iolla\r~ (molar proportlona ior -I prcn.~rrA~ 

sum and A in parcnlhtsct) 2 3,-I-Rha (2.3) ,7 3 ) 4raflF.19) 2 5- and 3.5.4rti (7,-I) 7 ~1,6-Gzl , -1-v 
(2O.I4), ‘-.4.6-G&1 (3.9). 1 U-Gal (7 5). 2.6-G~1l (4 7) q 2.4Gal (30.17). mono Gal (($3). 

The molecular weights of the hqdrolysls products reflect the usual, rapid removal 

of arablnose, rhamnose. and terminal galactosc residues. followed b] gradual 

brenhdoiin of the galactan core Paper chromstopraphy (sollent 2) of the hydrolvsatcs 

rehealed the same pattern of mono>acchz_rtde, and obgosacchandes LU 13 produced 

by gums from related Acacr~ specles’B” ’ ’ 

These results suggest that the other pol>sacchande components of A PJ oranthn 

gum (molecular IteIghts as shown in Table II) are compoced of repeating blochs of 

sugars which. \ilth minor modlficatlons. hale the same structure as component 4, 

and whose molecular weights are. m general, srmple multlplcs of that of 1 

E\PERIAIE;\iTAL 

t.datron and purrficatror; of polrsaccharrdes. - Sample5 of Acacra pj*cnatrllra 

gum were collected near Srellenbosch. Cape Pro\lnce, South Xfnca, in November 197-I 

and October 1975 The bulk of the gum \b;is recovered by preclpltation with ethanol 

(3 volumes) from a clear, 590 aqueous solution. The preclpltated polysacchartde 

was collected by centrrfqatroo, washed with alcohol and ether. and redlssol\ed in 

water. and the solubon nas freeze-dned. The centnfugate was concentraled and 

freeze-dried From rhr: product, all matenal soluble In methanol was remo\fed before 

the water-soluble port!oo of the remamder was recovered by freeze-dr);lng. The 

product (206 mg, from 2-I g of crude gum) has destgnated component 4 

Gerleral espermenial corrdtrons - The solbent systems (v/l) used in paper 

chromatography acre I, I-butanol-ethnnol-water (4.1 5, upper layer). I, i-butanol- 
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FAP.llAL HYIZROLYSIS (o.othT nCID) OF .q. ~VCW7fh~ GUM AND COMPONENT .-t 

A. pycna&xba Sum 
0 31tjOOI?): 2No0(6); f 7800(S);* 

f200013cQ; SooO(l:); 6ciOO(21) 12c-oO 

2 XOOo(.t); 17SOOflO!; 13XO(l7j; 
9ooi)(-10); 6000(10); 4QJO(IJ); IOOMJ 
5 fS~(j) 

5 lfOoo(1); 17800(6); f3ScO(I5); 
soao(-lo) ; 6G#o(d); -1500( 1 S) : 9300 
4 fSOo(l2) 

24 ISSOO(2); 13200(4): I lOOO(7); 
9~{8); 7O~(lO): 60~~6): 
-i800(10): 4500(S); MOO(l4): 7100 
12’1MO(34j 

AIS f 3200(2): i iol’O(q; YoO@(7); 
7000(S); 6ooo(s:l: -1800(13); 5900 
aSOO(91; 3~0(~4): 2 f 8~(3~ 

96 9wO(3j; 7OoOi3): 6lwO(6); 
.rsootl); -rSOq9); 3400(1~); 
2900(1 f); I fSOO(53) -1500 

ibmponcnf A 
0 6000 (single peak) 6000 

3 5500(45); 45001z2); 3500(1$); 4500 
d 3OO(fS) 

6 4soo(-ro); 3500(28); 5 300(32) -%foO 

?-I JXW3); 3500(h); 1700(2); 1500(2); 
1 IOOfQ; 9SO(S); 800(S); @O(6); 3300 
52019); i 3ao(53) 

-lS 1300~1); lfOO(2); 950(2); SaO(5); * 
660(T): 520(13): I300(70) 

96 660(7); 52O(iS); ~300(75) e 

- 74 

0 

ilO 

f 38 

f-46 

4-55 

- 7+ 

+ 14 

+26 

+39 

+47 

f 55 

0.05 

0.1 I 

0.16 

0.33 

0.45 

0.08 6.5 

0.16 1.8 

0.25 

0.3-1 

0.M 

1.5 

1.0 

7.7 

5.6 

2.d 

I.2 

1.1 

7.9 

“Xlolecufar weights corresponding lo peaks in that gel chromatogram: rcfstivrt proportions. by \+eight 
in brackets. *Bio-Gel P-300. ‘Bio-Gel P-10. dCooczntwrion, 0.58?;1. cConwxr~lion, 0.4-$%. ‘Cal- 
suiated from reduchg power as m Ref. 6. ‘hl, no! meaningfui; oligosaccfwide mixture. 

acetic acid-water (2:f:l). and 3, ethyl acetate-pyridine-water (821). Molecular- 
weight distributions were estimated by gel-permeation chromatography on Bio-Gel 
P-300 or P-IO, w’lth M sodium chloride as elitent. as described previously’. h4olar 
proportions of neutral sugars in hydrolysates of the polysaccharides were determined 
by g.1.c. of the derived alditol acetates*. 

Merhylarion unalps. - The polysaccharides were methylared by the Hakomori’ 

and P~rdie’~ (three times) procedures to give fully methylated derivatives, which 
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were hydrolysed (2~ trt8uoroacet.x actd, IOO’, I8 h, under mtrogen). and aualysed by 
p I c cf the tnmerhylsllyl ethers of the dewed aldltols’ ’ 

Par//al, acid IIJ drolysls - Samples of the polysacchande; were hydrolysed m 
0 01 hi tnfluoroacetlc acid at 100” for 96 h, ahquots hemg removed at mtervals and 
evamlned by various methods, Including gel-permesnon and paper Chromatography, 
a> described prekiously ’ 0B7 The talues of rhe hydrolqsls rate-constants in Table 11 

were calculated from the Lalues of the de_gree of scisslon and the corresponding 

hydrolysis tlmes6 
Snurlr dtyradarlon - The polysaccharldes were ovldlsed w,tb aqueous sodium 

metapenodste. and the products reduced wtb sodium horohydride as descnhed 
elsewhere’ 3 The reduced-oudwzd poi>jacchandes were hept In M tnfluoroacesc 
acid solulron at room lzmperature for periods rJngrng from 48 h (for component A) 

to I20 h (for rhr bulk gum). Ttus mild-hydrolysrj step was momtored In each case by 
g&permesuon chromatography of samples of the products removed at I~ltervals3 
When the molecular weight of the degraded polysacchande *.vas no longer affected 
by further exposure to h! tnfluoroscetx acid at room temperature, the hydrolysis v.as 
termlnarcd by removal of rhe acrd by freczz-drying Esch degraded poly>accharrde 

was then recovered by removal of solubles by methanol extraction as beforezm3 
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