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ABSTRACT 

Pineapple-fibre holocellulose was extracted with alkaline solutions of increas- 
ing concentration to give hemicellulose fractions I-III. Purified fraction I (major 
component) contained D-xylose, L-arabinose, and 4-0-methyl-D-glucuronic acid in 
the molar proportions 10:0.6: 1, and an average of -116 sugar residues, whereas its 
methylated product contained -94 sugar residues. Structural studies of the 
hemicellulose and its arabinose-free portion showed it to be a (1+4)-linked p-D- 
xylan with approximately every tenth residue carrying a 4-0-methyl-ru-D-gluco- 
pyranosyluronic acid group at O-2 and every sixteenth residue carrying an L- 
arabinofuranosyl group at O-3. 

INTRODUCTION 

Pineapple fibre I.2 is extracted from the leaves of the pineapple plant (Ananas 

CD~OSUS Merr., Family: Bromeliaceae), which is widely cultivated in the tropical 

and subtropical regions of the world. The libre is strong and white, with a silky 
lustre, and is used for making ropes, twines, and threads. The chemical composi- 
tion of the fibre extracted from the leaves of three different varieties of the plant, 
viz. Giant Kew, Queen, and Mauritius, has been reported’. We now report on the 
carbohydrate constituents of the fibre. 

RESULTS AND DlSCUSSlON 

The extractive-free fihre containing 4.4% of lignin and 1.2% of pectin was 
delignified by treatment with 0.5% sodium chlorite in an acid medium4. The result- 
ing holocellulose was depectinised by treatment with aqueous 0.5% ammonium 
oxalate and then successively extracted with aqueous 5%. 10%. and 24% sodium 
hydroxide, to give hemicellulose fractions I-III (see Table 1 for yields and analyti- 
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cal data). Fraction 1 (major component) was purified by two prcapitations from its 

solution in aqueous S’V sodium hydroxide by neutralisation and then addition of 

ethanol. The analytical data of the purified hemicellulosc IA are alsu given in ‘l’able 

1. Samples of the hemiccllulose fraction and the cellulose r-esiduc left after extrac- 

tion were hydr-olyxed?, and the neutral sugars in the hvdrolysalrs were quuntiflrtl 

a their alditol acetatehh by g.1.c. The resulls are hummarised in Table 11. 

Hrmicellulosc I.4 contained small proportIons of galactoe and glucose 

which could not bc removed and could bc associated wth impurities. The 
homogeneity of the polyuccharide was confirmed hy elcctrophorcsts in borate buf- 

Cer (pH 9.5). Carboxyl-rcduccd hemicellulosc IA, obtained by the method of 

Taylor and Conrad’. yielded, r>n hydrolysis. xylose (XI 1 ‘i’). arnbinose (5.7CP). 5- 

O-methylglucose (Y.62.). and galactose and glucuse (X.9<;,). The presence of -1-G 
rnrthylglucose indicated the presence of j-O-methvlglucur~,nlo acid in the hcmwcl- 

lulosr. 

Treatment of hemicellulose IA with 0.01~ aulphuric acid (- 100’. 3 h) causxl 
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maximal removal of arabinose. The degraded hemicellulose IA had [a]$,’ -42” (M 
sodium hydroxide) and an equivalent weight of 1310, and contained pentosan, 
80.2%; uranic anhydride, 12.4%; methoxyl, 2.2%; xylose, 96.7%; arabinose, 
0.5%; and galactose and glucose, 2.8%. 

Graded hydrolysis of hemicellulose IA with O.lM sulphuric acid (-loo”, 6 h) 
yielded a mixture of mono- and oligo-saccharides from which 4-0-p-D- 

xylopyranosyl-D-xylopyranose (xylobiose) and O-P-D-xylopyranosyl-(l-4)-O-p- 
D-xylopyranosyl-(l-4)-D-xylopyranose (xylotriose) were isolated and identified 
(see Experimental), indicating that the hemicellulose contained a backbone of 
(l-+4)-linked P-D-xylopyranosyl residues. Two acidic oligomers were also isolated, 

and identified (see Experimental) as 2-0-(4-0-methyl-(w-D-glucopyranosyluronic 
acid)-D-xylopyranose and O-(4-0-methyl-a-D-glucopyranosyluronic acid)-(1+2)- 
0-P-D-xylopyranosyl-(l-+4)-D-xylopyranose. 

Hemicellulose IA and the degraded hemicellulose IA were methylated by the 
Hakomori procedure”,’ and then by the Purdie method”. The methylated hemicel- 
lulose IA had [cr]g -59.5” (chloroform) and was fractionated with boiling chloro- 
form-light petroleum. The main fraction was soluble in a 3:7 mixture, and had 
[a]% -57.5” (chloroform) and a d.p. of 94 as determined by osmometry. Hydro- 
lysis gave (p.c.) an acidic product together with 2-0-methylxylose, 2,3-di-O- 
methylxylose, 2,3,4-lri-0-methylxylose, and 2,3.5-tri-0-methylarabinose. 2-0- 
Methylxylose and 2,3-di-0-methylxylose were isolated and characterised. Paper 
electrophoresis of 2-0-methylxylose revealed a trace of 3-0-methylxylosc. The 
acidic component was characterised as 3-O-methyl-2-O-(2,3,4-tri-O-methyl-D- 
glucopyranosyluronic acid)-D-xylose. 

The methylated, degraded hemicellulose IA had [a]g -47.5” (chloroform), 
and a d.p. of 50 as determined by osmometry. Methylated hemicellulose IA and 
methylated, degraded hemicellulose IA were hydrolysed, and the resulting par- 
tially methyl&cd sugars were converted into alditol acetates” and analysed by 
g.1.c. The results are summarised in Table III. 

TABLE III 

sugars T” Approximate molarpropo~~ion 

A B C D 

2,3,5-.rri-O-methylarabinose 0.47 0.40 2.1 - 

2,3,4-l‘rl-0.mcthylxylose 0.67 0.53 1.0 1.0 
2.3.Di-0-methylxyluse 1.53 1.19 38.5 19.2 
2.0-Methylxylose 1.90 2.14 4.5 1.5 

‘Retentmn tmxs at 165” of the corresponding alditol acetates relative to that of I .5-di-O-acetyl-2.3.4.6. 
tetra-0.methyl-o-glucitol on A, 3% of ECNSS-M; anal B, 310 ot DV-225. 
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The targe proportlon of the L.. 1 ~-di-O-methylsylosc derivative oht;rined. tw 
gether with the high negative [sx],~ value of the original and methylsted hemicel- 
lulose IA, indicated that the polysaccharide contained a backbone of f I-a)-linked 
~3-u-xylopyranosyl residues. The molar proportions of the ncutrnl sugars in the 
methylated hrmicellulose IA indicated the presence of 44 xylosc residues for each 
non-reducing end-group produciq, 7 2.3.~-tri-C)-mctIryfxylitse (SW ‘Tnhle IT?). The 
uranic acid content of hcrnicellulose IA indicated that 44 units ot sylose sugan 
would hr associated with 4.8 units of aldabiouronic acid. ‘I‘hc approximate molar 
proportions of the sugars, vi,_ _ . 3.3.S-tri-O-mcthylx~~lose. 7.35tri-C3-mr- 
thylarahinose. 2,3-di-O-tncthylr;ylose, 2-O-methylxyiosc. .I-O-methylxylosr. zrnd 
2,3.4-tri-O-methylglucuronic acid would therefore bc 1 :Z.l:.?8.~:J.~:j.W:f.tl. The 
tots1 number of sugar residues was 55.7. Thus, for 3 molecule of d.p. W. there 
would be I .7 (M’SS.7) non-reducing xylosyl end-groups or 0.7 branch-point. 

The formation of 2,3.5-tri-f)-metilylafahjnusc confirmed the presence iif trr- 
mind l.-arabinofuranosyl groups. indicated by the loss al arabinosc on mlfd, acid 
hydrolysis of hcmicelMosr IA. The amount (2. i md) of tri-O-mrthq.tarilbinosc per 
mtrl <t,f tri-O~methylxyiose wits lower th;rt? the value cxpcctcld (-7 m&d) from the -atio 
of sugars in hemicellulose TA. ‘[‘his was probably due lo 1~s of J.35tri-C)- 
methylarabinose by volatilisation, as has hcrn observed elsewhere’.’ I’. If Ix mol 
were the correct value, 3 mol of 2-CT-methylxylose wx~ld be expected if all the 
ar~bino~~lranosyl groups were Winked to the xylose residues. The excess (I .5 mol1 
of Z-CJ-methylxylose was probably due to branching, incomplete methylation. and 
demclhylation during hydrolysis of the nrslhyhlrd hemicellulovc’J.‘S. The pre- 
sence nt traces of 3-T)-mcthytxytosc in the 2-O-methvlxvfuse might be flue to slight _ 
hydrolysis of the methylatrd ;iidobiournnie acid. 

That all the arabinose residues were attached directly to the xyian backbone 
and that there were no interposed xylose residues was indicated by the numhcr of 
non-reducing xylnsyl end-groups per m~lectllc hcforc ~lnd aftw sciccrivc rcmcwat 
of the arabinctsyl groups. The molar proportions of neutral sugars in the mcthyl- 
atcd. degraded hrmicellulose IA indicated 21.7 xylos~l residues for each non- 
reducing xylnsyl end-group (see Table III). Taking 2.3 units of partiallv methylatcd 
ald~~bio~~r~~~~c acid into account for the ‘I.7 units of vylosr rcsiducs in the 
molecule. the ratiu of 7.R.~-tri-O-methyixylose, 1.3-di-O-methyTxyiose, SO- 
methylxylose, 3-O-methylxylosc. and 2.3.l-tri-O-mcthylgl~r~ur~)rli~ acid would be 
1: 19.2: I .5:2.4:2.4. Thus. one non-reducing xylosyl end-group (producing 1.3.-t- 
tri-~-mct~~yIxylos~) was present per 16.5 sugar restdues of the metf~ylatcd poiysac- 
charidc. The d-p. of the mcthylatcd pc~lynacchariclc wz, SO. Therefol-,rc. the 
molecule would contain 1.9 (SWX.5) non-reducing end-groups of 0.9 hrarrch- 
point: I.@., there was no significant change in the number of hrwnch points on FL’- 
mov;il of arabinosyl groups. Consequently. the arabinose r&dues acre directly 
linked to the xylan framework. The incrcasc rn non-reducing xytosyl groups after 
acid hydrolysis ofmcthylated, degraded hemicellulose IA might be duo to some de- 
potymerisation of the xylan framework. The d-p. value, of hemicellulrxc IA and its 
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degraded portion, as determined by osmometry of solutions in dimethyl sul- 
phuxide, were 116 and 60. respectively. 

From the above evidence, a simplified structure can be proposed for hemicel- 
lulose IA. The poiysacchuride contains an average of at least IUO (l-+4)-linked p- 
D-xylopyranosyl residues with slightiy less than one branch point; side chains of 4- 
0-methyl-u-D-glucopyranosyluronic acid groups are attached, on average, to every 
tenth rylosyl residue through O-2, and t_-arabinofuranosyl groups are attached, on 
average, to every sixteenth xylosyi residue through O-3. 

The results of periodate oxidation and Smith degradation accord with this 
structure. The hemicellulose IA and the degraded hemiceilulose IA consumed 0.85 
and U.XY mol of periodate, respectively, liberating 0.013 and 0.02 mot of formic 
acid, respectively, per pentosyl residue. Acid hydrolysis of each reduced 
oxopolysaccharide released mainly glycerol and xylose. Thus, pineapple-leaf fibre 
contains an arabinn-4-O-methyl~lucuronnxylnn as the main hemicellulose campo- 
nent, in contrast to such bast and leaf fibres as juteih, mesta”, roselIe’*, sisali9, 
flaxzO, and sansevieria”, which contain 4-0-methylglucuronoxylans, or sunn 
hemp”, which contains a glucomannan as the major hemicellulose component. 

Materials. - Pineapple fibre was obtained by decortication of the leaves of 
the pineapple plant, variety Giant Kew. ‘The fibre was cleaned by combing before 
analysis. 

General methods. - Optical rotations were equilibrium values measured at 
589.6 nm. Evaporations were performed under diminished pressure at 40-45”. 
Melting points are uncorrected. Electrophoresis was performed on Whatman No. 
1 paper with a Shandon High Voltage Electrophoresis Apparatus, Model L-24. 
Benzidine-periodate was used as spray reagent. 1.r. spectra were recorded with a 
Beckman IR-ZOA instrument. P.c. was performed on Whatman Nos. 1 and 3 MM 
papers with A, butyl acetate-pyridine~thanol-water (X:2:2: 1); a, l-butanol- 
pyridine--water (6:4:3); C, 1-butdnol-ethanol-water (40: 1l:lY); D, ethyl acetate- 
acetic acid-water (9:2:2); E, I-butanol-ethanol-water (4: 1:5, upper layer); and F, 

ben~ene~thanol-water (169:47: 15, upper layer); and detection with aniline hy- 
drogenoxalate or alkaline silver nitrate. Polysaccharides were hydrolysed aceord- 
ing to the method of Jeffery et af: ‘. ‘l’he hydrolysates were neutralised with barium 
carbonate, centrifuged, and treated successively with Ambsrlite IR-120 (H+) and 
IR-402 (HO- ) resins. The neutral sugars were analysed by p.c. and by g.1.c. of 
their alditol acetates’. For g.1.c.. a Hewlett-Packard S830A gas chromatograph 
equipped with f.i.d. was used, with stainless-steel columns (6 ft x 0.125 in.) con- 
taining A, 3% of ECNSS-M on Supelcoport (X0-100 mesh) at L’)(P for alditol ace- 
tates of sugars and at 165” for alditol acerates of partially methylated sugars; and & 
3% of OV-225 on Supelcoport (80-100 mesh) at 165” for alditol acetates of partially 



methylated sugars. Molar proportions of sugars were determined conventionally 

horn peak areas. 

Cornpnsifion of the f&w. - Analysis by standard methods revealed a-cel- 

lulose. 69.5: pentosan, 17.8; uranic anhydride, 5.3; lignin, 5.4: pectin. 1.2; acetyl. 

2.7: ash. (1.Y: fat and wax. 3.3; N. 0.3: galactosc. 2.9: ~lucosc. 75 2: mannose. 1.0: 

arabinose. 2.0; xylosc, 17.‘); and rhamnosc, 1 1%. 

Isolation of hemicelirthc~ fructiom. The pineapple fibre wab cut into small 

pieces. and extracted exhaustively with ctham>l-bcnrcne (I :2). ‘I‘hc defatted tibrc 

was delignified by trcatmcnt with 0.5% sudiurn chlorite in an acid medium’. to give 

holocellulose (yield, YO.l”c~: pectin. 1.2%) which was drpectimsed by treatment 

with aqueou, 0.5% ammonium oxaiate at 75-80” for 4 h. The depcctinised holocel- 

lulose (160.4 g) was extracted successively with 10 parrs of aque~w~ 4’i. 10ci, and 

74% sodium hydroxide for 2. 7. and 24 h. I-cspcctivcly. under nitrogrn. Each ex- 
tract was ncutraliscd with acctic acid. and ethanol was added TV precipitatr 

hemicellulose fraction\ I-ITT. respectively. The ccllulosr residue ww washed and 

dried. Samples of each hemicelluloss fraction and the crllulose residue were hydro- 

lysed’, and the neutral sugars in the hydrolysates were analyxed a’r thcxr alditol acs- 

tatah by g.1.c. on column A. 

Purificutirwz of fraction 1. - A solution of fractlon 1 (16 g) in ~qucous 5% 

sodium hydroxide (I60 mL) was centrifuged, cooled. and neutraliwd with acet~ 

acid. and the hemicellulose was precipitated with ethanol (2 vol.). The process was 

repeated. and the hcmiccllulose was made ash-frcr by trcdtmcnt wxth cthanolic hy- 

drochloric acid (hl). The purified hcn~icellulosc (fraction IA) was ~ashcd free from 

acid with ethanol and dried (yield. 13.6 g). The proportwns of the sugar compo- 

ncnls of the hemicellulosc were almost conslant after &vu purifications. .I‘hc 

homogeneity of the polysaccharide was confirmed by high-voltage electrophorcsi~ 

in borate buffer (0.02M. pl I 9.5), when d single apot v+ith slight lnillng wd~ oh- 

served. A part of the sample wa> hydrolysed. and the resulting neutral mgar\ wcrc 
analysrd as the alditc)l acetates by g.1.c. c,n column A. ‘lhc hydrolysate was frnc- 

tionoted on Whatman No. 3 MM paper with solvent /1. The LOIICS contaning 

xylose and arabinose were each extracted wth writer (20 mL). each c~traci W:~S 

concentrated. and the syrupy residue was cryhtailised from a~~ucous ethanol. to 

give D-xylose. m.p. 144”. [a]; +1X” (c I. water); lit.“” mp. 143~IJ-F. /a]lT’ + 14” 

(water); and I.-arabim>sc. m.p. 156”. [o];? +l115^ (C 1. water): lil.‘“’ m.p. 1%“. 

[al,T8 + 108” (water). 

C‘urhox)l-rrductiow qf fruction IA’. ~ I-(‘yclohex~l-.~-(2-m~,rpho- 

1inoethyl)carbodiimide rnetho-p-totueneslltphonatc (XII mg) was added to a stirred 

solution of fraction IA (711 mg) in water (20 mL), and the pH of the zoluti<,n M;RS 

kept at 4.75 by dropwise addition of O.OlM hydl-ochloric acid. After 2 h, 2~ sodium 
borohydridc (35 ml.) was added dropwix during 35 min. and the pH \+as hcpt Bt 

7 by ximulraneous addition of 4~ hydrochloric acid. Alter bring stirred for 1 h, the 

solution was dialyscd against distilled water for 73 h and then concentrated to dx-y- 

ncs~. ‘lhe whole process WBS rrpcatcd. the rcduccd sample was Irydrolv>ed with ht 
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sulphuric acid for 18 h at 100”, and the resulting sugars were analysed as their al- 
ditol acetates by g.1.c. on column A. 

Graded hydrolysis studies. -A solution of fraction IA (4 g) in O.lM sulphuric 
acid (ZOO mL) was heated on a boiling water-bath for 6 h; these conditions gave a 
maximum yield of lower oligosaccharides. The solution was neutralised with 
barium carbonate, centrifuged, treated with Amberlite IR-I20 (H”) resin, concen- 
trated to -25 ml, and passed through a column of Amberlite IR-402 (HC0.7) 
resin on which the acidic sugars were absorbed. The column was washed with distil- 
led water to give the neutral saccharides, and then eluted with 0.5~ sulphuric acid 
and water. The eluate was neutralised with barium carbonate, centrifuged, treated 
with Amberlitz IR-120 (H+) resin, and concentrated (-1 mL), to give the acidic 
saccharides. The neutral and acidic saccharides were subjected to preparative p.c. 
(solvents B and D, respectively) to give the following compounds. 

4-n-P-D-Xylopyranosy1-~-xylopyranose (xylobiosc, I58 mg), m.p. 184” 
(from methanol), [cY]~ -24” (c I, water); lit.*4 m.p. 18%186”, [LY]~ -25.5” 
(water). Hydrolysis with 0.5M sulphuric acid (loo”, 18 h) gave only xylose, iden- 
tified by p.c. (solvent A) and by g.1.c. (column A) of the alditol acetate. Methyla- 
tion by the Kuhn method2’ and then hydrolysis with M sulphuric acid (lOO”, 18 h) 
gave 2,3-di-O-methylxylose and 2,3,4-tri-0mcthylxylose (in approximately equal 
proportions) identified by g.1.c. (column A) of the alditol acetates. 

~-~-D-XylopyranosyI-(I~4)-~-~-D-xy~opyranosyl-(I~4)-D-xylopyranose 
(xylotriose. 112 mg), m.p. 204” (from aqueous ethanol), [a]‘: -46” (c 1.1, water); 
lit.” m.p. 205-206”, [a]$ -47” (water). Hydrolysis with 0.5~ sulphuric acid (100°, 
18 h) gave xylose (p.c. and g.1.c. of the alditol acetate). Methylationz5 and then hy- 
drolysis yielded 2,3-di-0methylxylose and 2,3,4-tri-O-methylxylose in the ratio 
2:l (g.1.c. of alditol acetates). 

2-O-(4-O-Methyl-a-D-glucopyranosyluronic acid)-D-xylopyranose (215 mg), 
]al”d +85” (c 0.5, water); equivalent wt., 338. It was chromatographically identical 
with the authentic compound obtained from jute 16. Hydrolysis wrth o.5M sulphuric 
acid in a sealed tube (lOOa, 12 h) yielded xylose and 4-O-methylglucuronic acid 
(p.c., solvent D). The methyl ester methyl glycoside was reduced with lithium 
aluminium hydride in dry tetrahydrofuran*6 and then hydrolysed with 0.5M sul- 
phuric acid (loo”, 18 h), to give xylose and 4-0methylglucose in nearly equal pro- 
portions (identified by g.1.c. of the alditol acetates on column A). The al- 
dobrouronic acid (100 mg) was mcthylated by the Kuhn methodz5. and the product 
was reduced with lithium aluminium hydride in ether, and then methylated with 
methyl iodide and silver oxide. The fully methylated disacchnride (60 mg) was hy- 
drolysed with 0.5~ sulphuric acid (100”, 18 h) to yield 3,4-di-0-methylxylose and 
2,3,4,6-tetra-O-methylglucose (p.c., solvent C). 

0-(4-O-Methyl-a-D-glucopyranosyluronic acid)-(1-2)~0-P-D-xylopyrano- 
syl-(l-4)-D-xylopyranose (52 mp). [~]g +57” (c 0.5, water). Hydrolysis with 0.5M 

sulphuric acid (100”. 18 h) gave (p.c., solvent D) xylose, 2-U-(4-O-methyl-o-D- 

glucopyranosyluronic acid)-D-xylopyranose, and a trace of 4-O-methylglucuronic 
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acid. Methylatinn” and then hydrolysis with 0.5~ sulphuric acid (100”. 18 h) 
yielded 2,3-di-O-methylxylosc and 3.4.di-O-methylxylosc in nearly equal amounts 
(p.c., solvent C). 

Degraded fraction IA. ~~ A solution of fraction IA (4 g) 111 O.OlM sulphuric 
acid (40 mL) was heated on a boiling water-bath for 3 h. conditions under which 
the maximum amount of arahinose was xleased. The dcgradcd hemicellulose WBS 
precipitated from the solution by adding ethanol, collected by centrifugation. 
washed with ethanol. and dried (yield. 2.5 g). A part of the sample was hydrolysrd 
with M sulphuric acid (lOO”, 1X h). and the resulting neutral sugars were analysed 
by g.1.c. (column A) of the aldltol acetates. 

Mrthylution unalyszs. - Fraction IA (1 g) and degraded fraction IA (IOU mg) 
were separately mcthylated. first by the Hakomori method’.” and then by the Pur- 
die method”‘. until free from i.r. absorption for hydroxyl. Methylated fraction IA 
(OMe, 39.2%,) was purified by fractionation with a mixture of boiling chloroform- 
light petroleum (b.p. 60-65”); the main fraction (C)Me. 38.9% b was obtained with 
a solvent ratio of 317 The mcthylatcd. dcgrnded hemicrllulose IA had OMr. 
38.4%. Each methylated product was hydrolysed first with 85% formic acid ( 100”. 
2 h) and then, after removal of formic acid. with 0 5M sulphuric acid (IOW’. 18 h ). 
The resulting partially methylated sugars were converted into their aldltol ace- 
tatcs”, and analysed by g.l.c. (columns,4 and B). P.c. (sokcnts C’. E. nnd F‘) of the 
hydrolysate of methylated fraction IA revealed L1-C~-rnethyl~ylusr. 2.3.di-0 
methylxylose. 7,3.4-tri-O-mcthylxylose. and 7.3,5-tri-U-mcthylarabinose. togethcl 
wth an acidic component. .I‘hc tmxturc was subjcctcd to prcparattvc p.c. (solvent 
C‘). The following compounds were isolated. 

2-O-Methyl-n-xylose. m.p. 132^. [a]&’ t35” (c I, methanol); lit.-” m.p. 132 
133”. [aJL, t35” (methanol). The sugar had the same mobility in paper elec- 
trophorcsis us an authentic snmple. and contained ;I trace of l-O~ruethylxylose. 
The anilide derivative had m.p. 130”: lit.” m.p. 13S131”. 

7,3-~l-~)-mettlyl-L~,-xyil~s~. m p 91”. ]a]&? +X6” (1. 1. water): lit ” m-p. Crl- 

920, w, +26” (water). The anilide derivative had m.p. 174”. [rv]:;’ + 142” (c. U.S. 
ethyl xctatc): lit.” m.p. 114-1X”, [QJ~, + 191” (ethyl acetate). 

3-0-Methyl-2-0-(2.4.4-tri-O-mrthyl-n-gluc~~p~r~n~~syturoIIi~ acid)-u-xylosr 
was converted ink) the methyl ester methyl glycosidc, rcduccrl with lithium 
aluminium hydride in ether. and hydrolysed with (1.5M sulphuric aad (IOO”, IX hf. 
to yield 3-O-mrthylxylose and 2.3.~.tri-O-methylglucoae (p.c.. solvent c‘). which 
were lsolatrd by preparatlvc p.c. .i-O-Methylnyl[,se, [cz]~ +I 7” (c 0.5. water) 
(lit. Iv [a]:: + 17.4” (water)} ~ had the same mobility as an authentic sample in paper 
clrutruph~,rc~is. and g:svc an anilidc, m.p. 137” (from ethyl acclalc). [WI;:’ fX0” (< 
0.4. ethyl acetate): lit.‘” m.,,. 137”. (~1~ +80” (ethyl acetalc). 2.3.1-.rrI-O-mcthyl- 
glucose had [u]::’ +67”(c I, water) (lit.‘” [NJ;: +hb.Y^ (water)). and the anilidc dc- 
rivative had m.p. 144”; lit.“‘m.p. 143-145”. 

P~riodute ardution. ~ Fraction IA and degraded fraction IA (800 mg of 
each) were oxidized with sodium mctapcriodatc (0. IM, 75 ml-) in the dark at IO”. 
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Uptake of periodate was measured by the excess arsenite method*s. The sodium 
salts of the two hemicellulose samples (850 mg of each) were oxidised with sodium 
metaperiodate (O.lM, 75 mL) in the dark at lo”, according to the method of Halsall 
et aLZY. The formic acid liberated was titrated with 0.01~ sodium hydroxide. 

Smith degradation70. - Fraction IA and degraded fraction IA (200 mg of 
each) were oxidised with sodium metaperiodate (0.1~~ 75 mL) in the dark at 10” 
for 250 h. Excess of periodate was reduced with ethylene glycol, each solution was 
dialysed and concentrated, and the residue was reduced with sodium borohy- 
dride”‘. Hydrolysis of the reduced products with 0.5~ sulphuric acid (loo”, 8 h) 
yielded glycerol and xylose, as shown by p,c. (solvent E), and g.1.c. (column A) of 
the alditol acetates. 

h4olecular weight determination. - The number-average molecular weights 
of fraction IA and degraded fraction IA were determined by osmometry of solu- 
tions in dimethyl sulphoxide. Butyl acetate was used for the methylated hemicel- 
luloses. Measurements were made by the static method at 35 +0.02” with a 
Hellfri&l osmometer and a regenerated cellulose membrane SM 11536 (Sar- 
torius). The membrane was conditioned to solvent according to the Wagner proce- 
dure3’. The molecular weights of fraction IA and degraded fraction IA were esti- 
mated to be 15,963 and 8,210, respectively, and the values for their methylated 
products were 15,583 and 7,595, respectively. 
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