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ABSTRACT 

An acidic arabmogalactan 1soIated from rapeseed consists of L-arabmose, 

D-galactose, and D-glucuromc acid m molar proportlons of 1 1 05 0 13 Electrophoretic 
and sedunentatlon data mdlcate that the acldlc arabmogalactan 1s largely homo- 
geneous Methylatlon studies show that the polysaccharIde has a highly branched 
structure Hydrolysis of the methylated polysacchande yielded 2,3,4,6-tetra-O- 
methyl-D-galactose (1 mol.), 2,X,5-trl-O-methyl-L-arabmose (14 mol ), 2,3,4-trl-O- 

methyl-D-glucuromc acid (3 mol ), 2,4,6-tn-0-methyl-D-galactose (4 mol ), 2,3,4- 
tn-O-methyl-D-galactose (2 mol ), 2,3-dl-0-methyl-L-arabmose (5 mol ), 2,Pdl-O- 
methyl-D-galactose (13 mol ), 3-0-methyl-L-arabmose (1 mol ), and 2-O-methyl-~- 
galactose (2 mol ) Perrodate-oxldatlon data substantiate the methylatlon results 
The genera1 structural features of the acldrc arabrnogalactan are discussed 

INTRODUCTION 

In a previous reportl, we described the Isolation and charactenzatlon of an 
amylold fraction from rapeseed Further work on the water-soluble fraction of the 

rapeseed cotyledon meal has resulted m the lsolatlon of an acldlc arabmogalactan for 

which the main structural features are now reported 

RESULTS AND DISCUSSION 

The crude, acldlc arabmogalactan was Isolated by fracbonatlon of polysac- 
charrde I1 on DEAE-cellulose (borate form)2 by eIutlon wrth 50 mM so&urn meta- 
borate (Na,B,O, 8H2O) m a yreld of 64 7% of fraction I or 0 086% of the alcohol- 
msoluble residue’ Fractlonatlon of the crude, acldx arabmogalactan on DEAE- 
cellulose (carbonate form)3 ylelded, enter alla, a maJor fraction (40%) Paper chro- 
matography of a hydrolysate of this purified polysacchande showed mmute amounts 
of glucose, mannose, and xylose, m add&on to the major components, namely 

*Contnbution No 178 of the Food Research Institute, Canada Department of AgncuIture, Ottawa, 
Ontano 
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arabmose, galactose, and uromc acid A final punficatlon on DEAE-cellulose (phos- 
phate form)” ylelded the pure, acldlc arabmogalactan (82 7%) and an Impure frac- 
tion (1 3%) The neutral sugar components of the punfied acldlc arabinogalactan 
were D-galactose and L-arabmose (1 05 1) The uromc acid content, determmed by 
decarboxylatlon5, was 6 9%, Bvmg an overall molar ratlo of D-glucuromc acrd- 
D-galactose-r..-arabmose of 0 13 1 05 1. The rapeseed, acrdlc arabinogalactan showed 
a maJor, symmetncal, moblle peak both on boundary electrophoresis6 and sedlmen- 
tatxon analysis’ The mmor peak m each case amounted to ca 10% of the total, and 
thus the acldlc polysacchande appeared to be chemically homogeneous to the extent 
of ca 90% The detectlon of 1 01% of mtrogen m the polysaccharide suggested that 
the mmor peak might have ongmated from a protem or a glycoprotem contammant 

After acid hydrolysis of the polysaccharlde and fractlonatlon of the sugars on 
an amon-exchange resm and subsequently on paper chromatograms, D-galactose and 
L-arabmose were obtamed m crystalhne form The major acidic components were 
Identified as D-glucuronic acid and an aldoblouromc acid which was ldentlfied as a 
glucuronosyl-galactose, presumably the (l-+6)-lrnked analogue 

The polysacGhande was methylated, and the fully methylated product was 
subJected to methanolysls and hydrolysis After fractlonatron of the hydrolysis pro- 
ducts on an amon-exchange column, the neutral U-methyl sugars were resolved mto 
four fractions by paper chromatography The Identitles and proportlon of the sugars 
in each fraction were determmed by combmed g 1 c -mass spectrometry8 22 of the 
derived aldltol acetates The major, acldxc component was ldentlfied as 2,3,4-tn-0- 
methyl-D-glucuromc acid, followmg reduction with hthmm alummum hydrldeg, 
hydrolysis, reduction with borohydride’ ‘, acetylatlon, and combmed g I c -mass 
spectrometry ’ 22 The proportlon of the uromc acid component was evaluated from 
the decarboxylatlon data 

Analytical data, after conversion to the nearest whole numbers, are summarized 
as follows 

Conrponent Molar ratro Mode of lankage 

2,3,46-Tetra-0-methyl-D-galactose 
2,3,5-Tn-0-methyl-L-arabmose 
2,3,4-Tri-O-methyl-n-glucuromc acid 
2.3,4-TrI-O-methyl-D-galactose 
2.4,6-Tn-0-methyl-D-galactose 
2,3-DI-0-methyl-I.-arabmose 
2,4-DI-0-methy!-D-galactose 
3-0-Methyl-L-arabmose 
2-0-Methyl-c-galactose 

1 D-Galp(1-t 

14 r-Araf(1-t 
3 D-GlcpA-(I+ 
2 +6)-n-Galp-(14 
4 +3)-n-Galp-(I+- 
5 -+5)-r-Araf-(14 

13 +3,6)-D-GaIp-(l--t 
1 +2,5)-L-Araf-(l--t 
2 +3,4,6)-D-Galg-(l--t 

Most of the above sugars were further characterized, either m the crystalhne form or 
by the Isolation of crystallme denvatives The molar ratlo of arabmose-galactose 
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(l-1.1), calculated from the proportron of methylated sugars, was m excellent agree- 
ment wrth that (1-1 05) found for the ongmal polysaccharrde 

Methylatlon analysis showed that the molecule has a highly branched structure 
Thus, of the 45 sugar residues that make up an average repeating-umt, there 1s 
1 termmal, non-reducmg end-group of D-galactose, 14 terminal, non-reducmg end- 
groups of L-arabmose, and 3 terminal, non-reducing end-groups of D-glucuromc acid 
There are 13 resrdues of D-galactose, 1 of L-arabmose, and 2 of D-gaiactose at whrch 
branchmg through the 3 and 6,2 and 5, and 3,4, and 6 postttons occurs m the polysac- 
chande The remammg I1 non-terminal resrdues consist of two (l-,6)-hnked D- 

galactose resrdues, four (1+3)-hnked D-galactose resrdues, and five (1+5)-hnked 
L-arabmose resrdues 

The highly negattve [a]b values (-49 2” and - 80 6”, respectrvely) for the 
unmethylated and methylated polysacchande strongly mdrcated that the galactosrdrc 
bonds were predommantIy of the j?-D type and the arabmosrdrc were predommantly 
of the M-L type 

MrId, acrd hydrolyses (5mbr sulphurlc acid for 1, 2 5, and 5 h at 1000) of the 
polysacchande showed that 3,16, and 34% of the arabmose restdues, respecttvely, were 
released without any release of galactose On further hydrolyses wrth I Omhf sulphurrc 
acid for 5 h at loo”, 100% recovery of arabmose and 10 7% of galactose was obtamed 
This suggested that arabmose residues were entirely present m the furanord form and 
were Iocated m the exterror chains of the molecular structure 

The repeatmg unit proposed above reqmres a perrodate consumptron of 
0 70 moie, with the hberatlon of 0 13 mole of formtc acrd per “anhydro sugar” residue 
Tms IS m reasonable agreement wrth the expenmentaily determmed amounts of 
penodate consumed (0 76 mo1 ) and formic acrd produced (0 22 mo1 ) The hrgh 
titration value for formrc acid 1s attrrbuted to the presence of oxrdrzed uromc acrd 
fragments Smrth degradatron of the oxopolysacchande yrelded galactose, glycerol, 
arabmose, and threitol m the molar ratios 1.0 8 0 056 0 64, respectively The theo- 
retrcal molar ratro of these components, based on the proposed repeatIng umt, would 
be 1 1 1 0 053 0 The small amount of threrto1 presumably arose from a pectin con- 
tammant, and was not consrdered to be of any structural srgmficance 

Arabmogalactans of plant ongm, which have been studied m some detail, falI 
mto two cIasses Frrstly, the hrghly branched arabmogalactans of the comferous 
woods, characterized by the presence of (143) and (l-+6)-hnked /3-D-galactopyranose 
residues, and contaimng termmal residues of L-arabmofuranose and D-glucuromc 
actd Occasronaliy, some doubly branched D-galactose residues have also been 
reported The second group conststs of arabmogalactan assocrated wrth pectins and 
contarmng a basic framework of (144)-Imked /I-B-D-galactopyranose residues 1 2 The 
arabmogalactan from the orlseed soybean r 3-1 8 belongs to the latter type The water- 
soluble arabmogalactan of rapeseed cotyyledon meal beIongs to the first group and 
appears to be cIoseIy related to the arabmogalactan from coffee beans’ ’ The arabrqo- 
galactans from Iucerne (alfalfa), gum tragacanth, and lemon peel apparentiy contam 
alI three inter-galactose Imkages, but In none of these cases has conclusrve evrdence 
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been presented to show that the three types of lmkages appear m a smgle, homoge- 
neous molecular-species 2o The same argument apphes to the arabmogalactan from 
centrosema seed2 ‘. 

The genera1 expenmentaI methods have been reported previously’ 
Fractzonatzon of crude, aczdzc arabmogalactan - The fraction’ (3 53 g) eluted 

from DEAE-cellulose (borate form) with 50mM borate was fractionated on a column 
(3 5 x 11 m ) of DEAE-cellulose (CO:-), as described prevlously3 Elutlon with 
water (1500 ml), followed by a contmuous gradlent of 040 5M ammonium carbonate 
(7 I) and collectron of the effluent in 25-ml portlons, yielded 7 fractions The water- 
eluted fractron (0 80 g), on hydrolysis, appeared to be slmllar to the amylold fractron, 
characterized prevxously ‘, except for traces of mannose m the acid hydrolysate 
The acid hydrolysate of the carbonate-eluted fraction I (0 35 g) showed mamly 
galactose and arabmose, small proportions of glucose and mannose, and traces of 
uromc acid Acid hydrolysis of fraction 2 (58 mg) showed the same sugar components 
with relatively more uromc acid Both fractions 3 and 4 (1 375 g and 62 mg, respec- 
tively), on hydrolysis, gave mamly galactose, arabmose, and uronxc acid, with traces 
of gfucose, mannose, and xylose Hydrolysates of fractions 5 and 6 (0 41 and 0 22 g, 
respectively) gave mainly galactose, arabmose, xylose, small amounts of uromc acid, 
and traces of glucose and mannose 

The combined fraction 3 and 4 (1 25 g) was fractionated on a column (1 5 x 
14 m ) of DEAE-cellulose (phosphate form)4 Elutlon with water (3 I), followed by a 
contmuous, gradient elutlon with 0-O 5M sodium dlhydrogen phosphate (4 I), 
ylelded two fractions The fraction eluted with water was concentrated, dlalysed for 
20 h against runmng tap-water and 6 h agamst two changes of dlstllled water, and 
freeze-dried to yield 19 mg of material The phosphate fractions were combmed and 
slmllarly recovered to yield 1 2 g of material 

Acid hydrolysis of the water-eluted fraction gave mamly glucose, galactose, 
and arabmose, together with a small proportion of mannose, and traces of xylose and 
uromc acid The hydrolysate of the phosphate-eluted, acldlc arabmogalactan gave 
galactose and arabmose, and a small proportlon of uromc acid 

Analyszs of acrdzc arabznogalactan - The acldlc arabmogalactan had [a]k4 
-492”(cO497,water);N, I Ol%, and uromc acid, 6 90h5. Electrophoretlc examma- 
tlon6 (Spmco Model H) of a 1% solution m 5Oa1 borate buffer (pH 9 2) showed a 
mmor and a major symmetrical peak Sedlmentatlon analysIs7 of a 1% solution m 
0 1~ sodium tetraborate (pH 9 1) at 59,780 rev /mm also showed a minor and a 
major symmetrical peak The areas under the two peaks, measured by tnangulatlon, 
showed a ratio of ca 1.9 m each case A portlon (5 0 mg) of the mixture of neutral 
sugars prepared by heatmg the polysaccharlde with pli sulphunc acid for 3 h at 100’ 
was reduced with sodium borohydnde, and the resultmg mvrture of alditols was 
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acetylated and examined by g I c with a 5-ft column* of ECNSS-M on Gas Chrom Q 
(100-120 mesh) at 165” and a mtrogen flow-rate of 45 ml/mm The areas under the 
peaks gave a molar ratlo of arabmose and galactose of 1 1 05 Parhal and complete 
acid hydrolyses of the poIysacchande samples (5 0 mg) with 5m sulphunc acid for 
I,2 5, and 5 h, with 1Omhi sulphunc acid for 5 h, and with M sulphurlc acid for 3 h, 
followed by reduction and acetylation of the products m the presence of erythntol 
(2 0 mg per sample) and by g I c analysis as above, but with programming at the 
rate of 2”/mm from 143-185”, gave galactose-arabmose molar ratios of 0 0 0 043, 
0 0 0 2, 0 0 0 42, 0 18 1 23, and 1 68 1 22, respectively 

Aczd hydrolyses of aczdzc arabznogalactan - Acldlc polysacchande (200 mg) 
was hydrolysed with M sulphurlc acid (10 ml) for 3 h at 100” After neutrahzatlon 
(BaCO,), filtration, delomzatlon with Rexyn-101 (H*) resin, and concentration, the 
mixture of acldlc and neutral sugars was fractionated on a column of Rexyn-CGI 
(CO:-) resm Washmg with water (250 ml) removed the neutral sugars (176 mg), 
and gradlent elutlon with O-O 5,~ ammomum carbonate (collectmg 3-ml fractions) 
ylelded the uromc acid material m fractxons 1545 The uromc acid fraction (16 mg) 
was recovered by removmg the bulk of ammomum carbonate by dlstlllatxon zn uacuo 
at 65-70” and the remamder with Rexyn-101 (Hf) resm 

(a) Nezztral szzgars A portion (153 mg) of the neutral sugar fraction was 
separated on sheets of Whatman No 1 paper (Solvent A) Locatlon and elutlon of 
appropriate stnps gave gaIactose (84 mg) and arabmose (65 mg) The former crystal- 
hzed from hot methanol to give D-galactose, m p and rmxed m p 166-167”, [a]fj4 

f 114 2 (4 mm)-+ +79” (equal ) (c 1 2, water) The latter crystalhzed from 95% 
ethanol to give L-arabmose, m p and mlxed m p 151-153”, [a]k4 + 147.5 (5 mm)+ 
+ 104 3” (equd ) (c 1 2, water) 

(b) Uronzc aczdfractzon The acxdrc sugars (16 mg) were separated on Whatman 
No. 1 paper by usmg I-butanol-acetlc acid-water (4 I 5) for 72 h The components 
recovered corresponded to glucurono-6,3-Iactone (2 1 mg), a hexuromc acid (3 07 mg) 
tentatively ldentlfied as glucuromc acid, and an aldoblouronrc acid (2 5 mg) On 
hydrolysis with M suIphunc acid for 3 h at IOO”, wxth exammation of the hydrolysate 
by paper chromatography and paper electrophoresls, the last component gave the 
unhydrolysed compound, glucuromc acid, and galactose 

Methylatzolz of acrdzc arabuzogalactan - The polysaccharlde (500 mg) was 
methylated, with coolmg m an atmosphere of mtrogen, by dropwlse acidltion of 30% 
aqueous sodmm hydroxide (20 ml) and methyl sulphate (7 ml) The reagents were 
added at such a rate that the reaction mixture remamed at a nearly neutral pH for the 
fj.rst few hours The add&on lasted several hours, after which time the solution was 
stIrred for 24 h After 10 such additions durmg 10 days, the reactlon mixture was 
cooled, and acldr6ed with 3br sulphurlc acid m an atmosphere of mtrogen The solu- 
tlon was extracted wxth chloroform (4 x 240 ml), and the extract was dned with anhy- 

*Prepared by soakmg Gas Chrom Q (97 parts) with ECNSS-M (3 parts) m chforoform, followed by 
filtration and drying 
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drous sodium sulphate, filtered, and evaporated The sohd residue (519 mg) was 
dissolved in methyl iodide (50 ml), and silver oxide (5 g) was added m 5 equal por- 
tions over 8 h. After 10 more such methylatlons, a product (430 mg) was recovered 
that had [a]h3 -80 6” (c 3, chloroform) and showed no hydroxyl absorption III its 

infrared spectrum 
Afethanolysrs and hydrolyses of the nzethyiated, acrdrc arabmogaIactan - The 

methylated polysaccharlde (400 mg) was dissolved m 5% methanohc hydrogen 
chlonde (250 ml), and the solution was refluxed for 28 h After neutrahzatlon (sdver 
carbonate), fdtratlon, and evaporation, the syrupy product was hydrolysed with 0 5M 

sulphunc acid (20 ml) for 35 h The hydrolysate was neutrahzed with barmm car- 
bonate, filtered, and evaporated to ave a syrup (250 mg) 

A solution of the mixture of neutral and acldlc sugars (216 mg) was treated 
with Rexyn-101 (H+) resm, filtered, and added to a column of Rexyn-CGl (CO:-) 
Elutlon of the column with water (250 ml) removed the neutral sugars (174 mg) 
Gradlent eldtlon with O-0 5~ ammomum carbonate (1 htre), with collection of 
effluent m 5-ml fractions, gave the uromc acid material m fractions 10-30 The acldlc 
product (9 mg) was recovered by removmg the bulk of the ammomum carbonate by 
dlstlllatlon zn vacua at 65” and the remamder by passing the solution through a 
column of Rexyn-101 (&I+) resm 

G I c -mass spectromerry of the neutral, methylated sugars - A portlon (20 mg) 
of the neutral sugars was reduced with sodium borohydride (60 mg) m water (1 ml) 
for 28 h, the excess of borohydnde was destroyed with glacial acetic acid, and the 
solution was delomzed wth Rexyn-101 (H+) and 203 (OH-) resins The resultmg 

rmxture of methylated alditols was acetylated with acetlc anhydnde (1 ml) and pyndme 
(1 ml) for 1 h at 100” and overmght at room temperature Water was added to the 
reactlon mixture which was then evaporated to dryness, and the residue was taken 
up m chloroform for g 1 c analysis G 1 c was carried out on a Pye 104 Gas Chroma- 
tograph, usmg dual 5-ft columns (see above) of ECNSS-M on Gas Chrom Q (lOO- 
120 mesh) at 180” and a mtrogen flow-rate of 45 ml/mm or with temperature pro- 
grammmg from 155-195” at a rate of 2”/mm In view of the mcomplete separation of 
2,3,4,6-tetra-U-methylgalactltol dlacetate from 2,3-dl-U-methylarabimtol triacetate 
and to faclhtate ldentlficatlon of mdlvldual components by g 1 c -mass spectrometry, 
a second portion (29 mg) of the neutral sugars was separated on a large sheet of 
Whatman No. 1 paper by using I-butanol-ethanol-water (40 11 19) The yields of 
the four fractions were 1, 9 2 mg; 2, 8 7 mg; 3, 10 7 mg, and 4, 3 1 mg Portlons 
(2-3 mg) of fractions 1, 2, 3 and 4 were reduced with sodmm borohydnde’ ‘, acetyl- 
ated, and exammed by g 1 c as above G 1 c -mass spectrometry’ 22 was carried out 
with the above chromatographlc column coupled to a Bell and Howell 21-490 mass 
spectrometer The mass spectra were recorded at an Inlet temperature of 200”, iomsmg 
potential of 70 eV, and an Ion-source temperature of 200” The identitles and overall 
proportions of the methylated alditol acetates and their retention times with respect 
to 2,3,4,6-tetra-U-methylglucitol dlacetate are summarized m the followmg Table 
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Fraction No Acetate of Retention tune (mm) Molar rata0 

2 3 4,6-Me,-Galactitol 1 19 12 
2,3,5-Me+Yrabmtol 0 54 13 9 

2,3-Me2-Arabuutol 127 53 
2,4,6-Mea-Galactltol 2 09 43 
2,3,4-Me3-Galactltol 3 02 21 
2,4-MeZ-Galactltol 5 50 13 3 
3-Me-Arabirutol 2 35 1 
2-Me-Galactltol 7 10 18 

Although no standards for 3-O-methylarabmltol tetraacetate and 2-O-methyl 
galactltol pentaacetate were avalable, the presence of pnmary, fragment ions having 
HZ/~ 189 and 117, respectively, left no doubt as to the IdentIty of these components 

Further characterrzatzon of merhyl sugars - The remammg mixture of sugars 
was fractionated on sheets of Whatman No 1 paper by using l-butanol-ethanol- 
water (40.11.19). Locatlon and elution of appropriate strips gave the followmg 
fractions 

Fraction 1. The syrupy fraction showed two components havmg RF values 
(Solvent B) and colour reachon (A) ldentlcal w&h those of 2,3.4,6-tetra-O-methyl-D- 
galactose and 2,3,5-tn-O-methyl-L-arabmose It was separated on 3 sheets (7 x 22 m ) 
of Whatman No 1 paper, gvmg (a) 2,3,5-tn-O-methyl-L-arablnose and (6) 2,3,4,6- 
tetra-O-methyl-D-galactose A solution of the former compound m water (1 ml) was 
oxldlzed with an excess of bromme m the presence of barmm carbonate (40 mg) for 
72 h Bromine was removed by aeration, and the acidtied solution was extracted ;vlth 
chloroform for 24 h The chloroform extract was dried and concentrated, and the 
residual syrup was dlstllled [135-140”(bath)/O 01 mm Hg] to yield a product whxch was 
kept m methanol saturated tvlth ammoma After 48 h m the cold, removal of methanol 
m a desiccator produced crystals Recrystalhzatlon from ethanol-ether m the cold 
gave 2,3,5-trl-O-methyl-L-arabmonanude, m p and mixed m p 138-139”, ht 23 
m p 138” 

A solution of fraction (b) (4 mg) m ethanol (0 5 ml) contammg amlme (2 mg) 
was refluxed for 5 h Evaporation of the solvent, with crystalhzatlon from ethanol 
after seedmg, gave 2,3,4,6-tetra-O-methyl-N-phenyl-D-galactosylamme, m p and 

mixed m p 201”: ht 24 M p 197”. 
Fraction 2 Paper chromatography (4 sheets, 7 x 22 Inches, Solvent B) separated 

the fraction mto (a) 2,3-dl-O-methyl-L-arabmose, (b) 2,4,6-trl-O-methyl-D-galactose, 
and (c) 2,3,4&i-O-methyl-D-galactose Each component (a, 13 mg; b, 10 mg, and 
c, 5 mg) was separately refluxed m ethanol (0 5 ml) contammg aniline (7,5, and 3 mg, 
respectively) for 5 h Crystalhzatlon of product (a) from ethanol-ether, with recrystal- 
hzatlon from acetone In the cold, gave 2,3-dl-O-methyl-N-phenyl-L-arabmosyIamme, 
m p 133-136”; ht 25 m p 138” The products from fractions (6) and (c) crystallized 
from ethanol to Bve 2,4,6- and 2,3,4_trr- O-methyl-N-phenyl-D-galactosylamme, 
m p 176-178” and 167-168”, respectively, lit 26s27 m p 179“ and 167”, respectively 

Carbohyd Res ,24 (1972) l-9 



8 I R SIDDIQUI, P J WOOD 

Fractzon 3 This fractron was paper chromatographrcally and electrophoretrcally 
rdentrcal with an authentic sample of 2,4-dr-0-methyl-D-galactose A portron (20 mg) 
was refluxed wrth amhne m the usual way to give 2,4-dr-O-methyl-N-phenyl-D-galacto- 
sylamme, m p and mrxed m p 216-127”, ht 28 value 214-217” 

Fractron 4 Paper chromatography (1 sheet, 7 x 22 inches, Solvent B) separated 
fractron 4 mto 3-0-methyl-L-arabmose and 2-O-methyl-D-gaiactose A solution Of 
the former compound (3 mg) m 20% aqueous acetrc acid (0 2 ml) contammg sodrum 
hydrogen sulphrte (3 mg) and freshly dlstrlled phenylhydrazme (11 mg) was heated 
for 3 h at 100” The precrprtate obtamed, after standing at room temperature for 
5-6 h, was washed 3 times with 10% acetic acid and twice with water Crystalhzatron 
from aqueous ethanol gave an osazone, m p 136-140”, ht 25 m p 163” for 3-G 
methyl-r.-arabmose phenylosazone Scarcrty of mater-ml prevented further purlficatron 
by recrystalhzation The latter component crystalhzed from ethanol to yreld 2-0- 
methyl-D-galactose, m p 145147”, lit 26 m p 145-148” 

Examzzzatzon of the mettzylated zz*onzc aczd fractzon - The methylated uromc 
acid fractron (9 mg) was fractronated on a sheet (7 x 22 inches) of Whatman No 1 
paper usmg I-butanol-acetic acid-water (4 1 5) Three components (RF 0 44, 0 34, 
and 0 lS), recovered m trace amounts, could not be mvestrgated further The major 
fraction (4 5 mg, RF 0 61) was converted rnto the methyl ester methyl glycosrde by 
refluxmg with 2% methanohc hydrogen chlonde for 10 h After reductron wrth hthmm 
alummum hydrrdeg m dry ether, the product was recovered, and hydrolysed with 
0 5M sulphurrc acrd for 12 h Paper chromatography (Solvent B) showed a smgle 
component havmg R, and colour reaction (A) rdentrcal to that of 2,3,4-trr-O-methyl- 
D-ghCOSe A solutlon of this product m water (1 ml) contammg sodium borohydrrde 
(15 mg) was left at room temperature for 18 h The borohydnde-reduced” product, 
recovered m the usual way, was acetylated with acetic anhydnde and pyndme The 
resultmg hexrtol acetate, when exammed by g 1 c -mass spectrometry8v22 as described 
earher, showed a single component having retentron time and fragmentatron pattern 
rdentlcal to that of l&6-tn-O-acetyl-2,3,4-trr-O-methyl-D-gIucrto1 

Perzodate oxrdatzon - Rapeseed acrdrc arabmogalactan (23 4 mg) was oxrdrzed 
wrth 0 2~ sodmm metaperrodate (50 ml) at room temperature m the dark Ahquots 
(5 ml) were removed after 72 h, and the consumptron of perrodate and productron of 
formic acrd were determmed2g*30 Th e results based on 149 g of poIysaccharrde 
(calculated on the arabinose-galactose-glucuromc acrd ratros of 1 1 05 0 13) were 
as follows penodate consumed, 0 76 mole, formrc acrd produced, 0 22 mole 

The solutron remaining from penodate oxIdatlon was treated wrth ethylene 
glycol (few drops) and dlalysed for 18 h against running tap-water and 4 h against 
drstrhed water The concentrated dlalysate (1 ml) was reduced with sodrum boro- 
hydride (70 mg) After 18 h at room temperature, excess borohydrrde was destroyed 
with acetic acrd, and the solutron was deronrzed wrth Rexyn-101 (H’) resm and 
concentrated Borrc acrd was removed by repeated drstrllatron of methanol from the 
residue whrch was then hydrolysed wrth 0 5hr sulphurrc acrd for 5 h at 100” The 
neutrahsed (BaC03) hydrolysate was examined by paper chromatography Large 
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amounts of galactose and glycerol and a small proportron of arabmose were detected, 

but no uromc actd fragments were found 

The rematmng reduced, hydrolysed polysaccharrde was converted into the 
U-trrmethylstlyl derivatrves which were exammed by g 1 c on a 9-ft coiumn of 20% 

SE52 on Gas Chrom P The chromatograms were developed with temperature pro- 
grammmg at a rate of 6”/mm from 1454249, usmg a mtrogen flow-rate of 45 ml/mm 
The areas under the peaks showed galactose-glycerol-arabmose-thrertol molar 
ratros of 1.0 8 0 053 0 04. 
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