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ABSl-RACT 

An acldx xylan Isolated from rapeseed was -80% pure, as lndlcatcd by 
scdtmentauon and sugar-analws data Rlethylatlon aoalis~s shol\!ed that, on 
average, for every 7 sugar uruts, the uylan has ! non-reducmg termlnsl residue of 
4-Gmethyl-t@ucuromc acid attached to posltlon 3 of ;I o-xylose restdue, wtb rhe 
remsimng 5 non-tcrmtnal ~-xyIose resioue!. Ilnkd (i --+d) 

INTRODLCTION 

In previous rcporls’-s we descrlbcd the ~>olat~on from rapeseed aod charac- 
IcrizaLIon of an amqlold, an acidic arablnogslaccan, an arabrnan, two pectlc polj- 
sscchsrldes, and a fucosmylold Further Hark on the sodwm hydroude-soluble 
fraction of the rapeseed Cotyledon meal p\c on acldlc xllan. for which the mcuo 
>tructural features are no\\ reported 

RC-SULTS AND DtSCLSSION 

The acldlc sylan-contrumng fractions’ (3 and 5) from DEXE-cellulo~e (CO:-) 
iiere combmcd to yield a polysacchande An attempt to fractionate this material 
i\ith banum hydroude was largely unsuccessful, as the compkung and non- 
sompleung fracuons corwlned esscntlally the same sugars. there \\as relative!y less 
arnb,nose and more mannose In the former fraction However, prior to preclpltation 
irlth baraum hydroudc;, the sodrum hydroxldc solution -welded a small amount of 

Insoluble material which. on the basis of the monosxchande consutuents, appeared 

to be an Insoluble fucoamylold The presenoz of soluble and Insoluble fucoamylords 
has been reported IO mubtard sezd; they are structurally s!mllar, and may be bonded 
IO cellulose by hydrogen bondsbmi 
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Fractionation of the combined matenal \\lth Cetavlon” gabe 3 soluble fraction 

H htch. on the basis of its rotntlon ([z]o + 39’) and monosacchande constttuents 

appeared to be jlmllar to rhe pect~c polysacchandes reported earlier Acid hydrol\~sls 

of the rnsoluble fraction c[r]o - I6 5”) gave mainly xylose and uromc acids. together 

Htth small proportloos of galactose. glucose, and arablnose. and traces of fucose and 

manno\e Further punficatron of this fracuoo on DEAE-celluloseq (CO: -) yteldcd 

a minor fraction srmllsr to the fucoanlqlold and a major fractron which, on final 
punficauon wth Fehllng’s solutron, yielded an actdlc vylan ([xlD -49’) that gave 

matnIl \ylose and uronlc acid components. together ulth small proportions of ,olucosc 

and arsblnose, on hydrolysis 

The rapeseed acldlc \.ylan showed 3 major, s}mmetrrcal peak and two minor 

peaKs on sedlmenration analysls’“_ The mqor peak &as -7!IoS0 of the total, and the 

two mlnor peaks. wspected to be due to the contaminaung pectlc pol}sacchande and 

fucoamylotd. corresponded to II and 7 “6, respectliely The neutral sugar components 

of the acrdlc uylsn \bere glucose, arabrnose, and xyiosz (I:?24): on the bssts of a 

glucose-x)lose ratlo cf 2-l for fucoamylold5, and an arsblnose-xylose ratio of 2.1 

for pectrc pol;saccbartde’. rt 1s concluded that the acrdtc xylan was conr;lmlnated to 

the tktent of -13”0. a figure In excellent agreement wtb that determined t?~ 

sedlmentcitlon The [Y]~ value ( --!9>) for rhe acldlc x~l31-1, when corrected for a 79/u 

contamlnarlon with fucoamylord (ix],, +56”) and a 139’ r) contamlnatton Hxth pectlc 

polysacchandc ([A],, +65’). was -77”. In good sseement \\lth the values reported 

for vylans 

The polyjaccharrde \‘,a5 meth} la&cd1 ’ and the full), methylated product ~as 

subjected to metbanolysls and hydrolysis, with iracuonatlon of the hydrolysis 

products on an amoncwhange resin The neutral fraction contaIned t\vo ma_tor 

sugxs @ c ) \\hich ibert Identified, on the basis of RF and ,\Ic values, delnethylarlon 

nnalysls’ ‘, and g I c -m I of the denvcd gl>c~tol acetates, as &3-dl-O-methyl-D-xylose 

and 3-U-meth!,i-D-xyloje G I c analjsis of the respective glycltol acetates showed a 

molar ratio of 7.1 The wldtc fraction, khen reduced lrttb hthtum alumlnrum 

hydride 

I” 

I sequenhal h>droi\~sls, reduction \vtth sodium borohydrtde”, 

f”‘loweda~~ acet]latton, g I c , comblnsd g I c -h Z, . . 13, jho\vsd manly t\ro glycliols, COG- 

respondjng to 2.3,4-tri-0-meth~I-D-o_lUCO~e and 3-O-methyl-D-sylose (molar r&lo, 

3.1) The overall molar proportions (conbcrted into the nearest whole number) for the 

three major components \iere 2.3.~tn-O-methyl-D-glucurontc acid. I ?-U-methyl- 

D-syloae. I, and 2,j_di-O-methyl-D-u)lose. 5 

The meihyiatlon aualysrs showed that, for every 7 sugar units, there Has I 

non-reducln_g. ternunal 4-O-methylglucuronlc actd residue attacbcd to posttlon 2 of 

a D-x>lose resldut, wth the remalntn_g 5 non-terminal residues of D-uylose being 

linked (l-+4) 

The hr?h. nepatlre optical rotauon for the methylated and unmeth>lated 

polysaccbande shoi%‘cd that the _pl>cosldlc hnkagej uere maInI) /I-D 
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Pur$cotrorr of the Cetar lowrnsoiuble fractron - The Cetavlon-rnsoluble 
fractron (330 mg) was fractlonstcd on a column (1 x 12 In ) of DEAE-cellulose’ 
(CO:-). Elutron wtith ivater (1 Me) gave a neutral froctlon (IO mg) which, from 

hydrolysis results, was srmtlar ro the fucoarnylold’ Isolated earlrer Elutron wrth 0.5~ 
ammonium carbonace (500 ml) pabe a major, acldlc fraction (192 mg), [tl];’ -47” 

(c 0 5, r+l sodium bydroude), and fina! elution wtb 0 5~ so&urn hydroude (500 trdj 

gave a second fracuon (96 mg). [z’jg -43” (c 0 22, 0 5hI sodturn hydroude). Paper 

chromatography and electrophoresrs of the hydrolysates of the two acidic fractioos 
showed the same components. namely, xylose and uromc acids, together with small 

proportions of arabmose and g!ucobe, and traces of galactose The combined 
fractloa showed N. 0 7; ash, 5 62, motsture, 6 64% 

A soluuon of the comblncd acldlc fractions (120 mg) In 0 SAr sodium hydroxide 
(10 ml) was cenmfuged at l5.000 r.p.m for 10 mm A mrnute amount of preciprtate 
was discarded. and the clear supernatant was mtred ulth a freshly prepared Fehlmg’s 
solution (3 ml). Thegelarinous precipitate was removed, washed wch water,suspended 

In rce-cold water (IO ml), and acrdlfied ~4th M hgdrochlonc riced The green solutron 
was nuued lath euianol (4 vol ) and centnfuped. and the shghtly green prectpttate 
was repreclpttated from an mc!x solutton. The final pmpttate was suspended m 
water, dialyzed for 21 h agamnjt runrung tap-water and for 4 h agamsr drsttlled waier. 
ccncenrrated. and freeze-dned to yield an actdtc vylan (63 mg) 

AnalrGs o~acAc _uAxn - The actdtc vylan had [cr];’ -49’ (c 0 3. water) after 
correctton for a moisture content of 7 lo,0 Sedtmentabon 3nalys~s’” of 3 0 5?, 

solution to acetate bul%r (PH 5 03) at 52.OOD r p m showed two mmor peaks and a 

maJor, symmetrical peak; the ratios of the three peaks Here - I:2 11 3 A portron 
(2 mg) of the mixture of neutral sugars. prepared by heating the polysacchandr with 
M sulphunc actd for 3 h at lOO’, was reduced with sodtum borohydnde”, and the 
resultmg mtxture of glycrtols was arxtylatcd, and svammed on 3 Pye-IO-4 Gas 

Chromatograph with dual columns (5 fc) of 3 Zb of OV-225 on Chromosorb W-Hp 
(SO-100 mesh), temperature programming at 2’/nun from IS5 4 X0”, and 3 nttrogen 
tiow-rate of 45 ml/mm Peak area evaluated by 3 CSI digital Integrator (model 208). 
after correcuon for response factors, gave molar rahos of glucobe, arabmose, and 
vylose of 1:2:24 

A cld 11) drol) SIS OJ- acrdrc A> h - Actdtc uylan (5 mg) was hydrolysed vvrth M 
sulphunc acrd (0 5 ml) for 3 h OL 100” After neutrahzatron (BaCO,) and liitrrihon, 

the rmxture of acldlc and neutral su,gus ~~9s stlrrcd wlrh Do~ex 1 )r_z (CO’,-) rcsln 

for 42 h. Washing n~th water (15 ml) removed the neutral sugars, and elutton with 
0 25~ ammomum carbonate (20 ml), folIovIed by removal of ammontum carbonate 
with Rexyn-IO1 (H’) resin. yielded the uromc acid matena: 

Papzr chromatography of neutral sugars m soi\cent 4 showed mainly xylose 

with traces of arabmose and glucose 
Paper chromatography of the acldlc sugars m I-butanol-acetx acid-water 

(4.1 .S) showed two maJor components havto_e RRK4 0 7S (4-O-methylglucuronic acid) 

and 0 30 Paper elcctrophoresrs (acetate bt.Ser, pH 5) showed two components, and 
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paper eiectropnoresls (borate buffer. pH 10) also shohed :wo components (i\lcLc 0 85 
and 0.77) Glucurontc and galacturontc actds, under the same condtttons, showed 
,IIGLc 1.09 and 1.05, rsspecuvely The IWO components kvere sspanted by electro- 

phorcsrs rn borate b&k. Location and elut?on of the strips gave the two fractions, 
Hluch nere recovered by removal of sodium Ions with Re\yo-IO1 (H+) resin and 
bone acid by repeated co-di3tlllsboo wlrh methanol Hjdrolbsls of each fracbon wth 
M sulphun~ acid for 3 h at 100” showed 0, c and electrophorcjrs) the unchanged 

uromc acid and xylose. 
Merhylanott analps of arldrc .rjIwz - ,4crdlc xylan (28 mg) was drssolved rn 

dry, \carm methyl sulpt,oude (5 ml) by snrrrng for iG h The solution was flushed wth 
mlrogen, a 2~ solWon (I ml) of methylsulptzln} I carbanlon ” was added drop\\?se, 
apd the resuiung solution -.\a5 stIrred for 12 h at room temperature. Methyl lodlde 
(I ml) was then added dropwlse, with e’ternal coolmg (Ice-Hater), t,he ;earuon 
mixture was surred at room jemperarure for 5 h, then poured I~LO wzter (50 ml), 
dlaiysed for 24 h sga~ns~ runmng hp-\\atei, con xotrated, nod extracted cootlcuously 

nllh chloroform. The extract was dned (Na,S04) and concentrated to g1v2 a syrup 
(29 me), [ml;’ -24” (c 2.9, chloroform), which shoibed only weak I r absorprlon for 
hydrovyl 

A solution of the methjlntcd xylan (39 mg) In ‘o/L methnnohc hydropen 
chloride (20 ml) was bolled for 18 h, then neutralized (.-&C03). and concentrated 
The syrupy product was iqdrolysed wth M julphurlc actd (I ml) for 31 h at 100 . The 
hgdroljsate was neutralizeu (BaCG,). concenLrated to IO ml, and surred \iiih 
DoIbex I ~3 (CO;-) resin (IO ml) for Z-4 h The slurry ~a, added to a column con- 
Lzumng more (5 ml) resin, and elution ~lth Ltater (75 ml) removed the neutral sL,oars 
(15 mg) The acldlc sugars (5 mg) v’ere removed by eluuon with 0 2.ihf ammonium 
carbonate (50 ml) and recovered after removal of ammomum carbonate with 
Reuyn-101 (H’) restn 

(a) Neurral sqms A portion (5 rn2) of the neutral, methylatcd sugars was 
fracuonated on Whatman No. 1 paper with solveor B, to yve two maJor components 1 
(RF 0 49. )\I, 0 00) and 2 (RF 0 IS and X, 0 75) Traces of aL least five other 
components (RF 0 3S, 0 66, 0 35, and 0.47) were sho\\n (p c , electrophoress. and 

g I c) to be conramtnanls from pectin’ and fucoamylold. Porttons (1-3 mg) of 
fractmns 1 and 2. gkhen demethylated lath boron trlchlorlde’ ‘, gave (p c ) xylose In 
each case Poruons (I-2 mg) nere reduced \\lth sodium torohydrlde’. and ihe prod- 

ucts were acetylated, and examined by g I c as debcnbed above (temperature 

progammlng, 200+ 250’ at I >/mJn). Component 1 save 2,3-dl-G-meth: Iiyhtol 
tnacetate. and componenr 2 gave 3-O-methyl\yhtol tetra-acetate The tdentt:y of the 

componenls was confirmed on a combined Flnnlgan 3100 D GC/hlS’ 3, with a 
U-shaped column (:) ft x 0 25 In ) of ?O,,, of OV-335 on Chromosorb W-J4P (80- 

100 mesh) and temperature programmm, 0 from X0-+225 at 2”/mtn The separator 

temperature was X0’, analyser temperature QO”, lomzing electron enerM 70 eV; the 
spectra were recorded as bar graphs by means of the Flnmgan 600 MS Data System 

A second portion (2-3 mg) of the neutral bugar mixture was slmrlarly reduced, 
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acetylsted. and evammed by g 1 c The molar ratlo (uncorrected for response factors 

and converted rnto the nearest whole number) of the methylated glycltol acetates 
corresponding IO fractions II and 2 \\as l-7. 

(6) -i~rAc nrgors Paper chromatography [ I-butanol-aceuc acid-water (4: 1 5)] 
of :he methqlated uromc fraction showed major (RF 0.59) and manor components 
(RF 0.4-l) together w~tb a trace of a componeni havtng R, 0 30 The fraction (5 mg) 
was treated n~t.b bollmg, 79 6 methanobc hydrogen chloride for 10 h The resulting 
methyl ester methyl glycoside l\as reduced with ltthlum alumtnum hydride” (30 mg) 
tn a (111) rmvture of dry ether-tetrnhydrofuran (5 ml) The product was recovered tn 
the usual day and hydrolyxd with 0 5~ sulphurlc scld for 3 h P c (solbent B) and 
electrophorests (borate buKer, pH IO) shoned two components having RF 0 56 and 
G.18 (No 0 00 and 0.77). Traces of a third component (I\/, 0 34) were also detected 
The rema:nder of Lhs reduud uroruc ncld fracrton \\as reduced, ncetylated, UKI 

examined bj g I c and g I c -m > The molar rauo (uocorrected for response factors 
acd convertrd tnto the nearest whole number) of the methylsted glycltol acetates, 
tdenofiec as 2,3,4-tn-O-merhylglucltol trtacetate and 3-U-rnethyl~~l~rol tetra-acetate, 
nas 3:1 
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