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Research on the fruit of the Doum palm (Hyphaene rhebarca) has been performed 
by many mvestlgators l-l3 The mannan component of the kernel has been studled by 
Maymone et al 7, as well as by El Khadem and Sallam’l, however, a complete 
mvestigatlon has not been conducted on the remammg polysaccharldes of the kernel 
On the other hand, the polysaccharldes of the woody endocarp have not been studled 
at all up to the present 

In the present work, a higher yield of mannan (30%) was obtamed from the 
kernel than m previous studies ’ l1 by reflwng it with 25% sodmm hydroxide after 
defattmg Moreover, the residue obtamed (37 2%) was ldentfied, and found to 
consist of cellulose 

The polysacchande component of the woody endocarp was mvestlgated, and 
found to contam about 23% of xylan and 52 3% of cellulose The negative optlcal 
rotation of the xylan mdlcated that the linkages are m the p form After methylatlon 
and hydrolysis of the xylan, chromatography revealed two maJor components, 
correspondmg to 2,3-di-O-methyl-D-xylose [mdlcatmg (l-4)-lmkages] and 2-0- 
methyl-D-xylose (showing that C-3 IS a pomt of branchmg), as well as a famt spot 
correspondmg to 2,3,4-trl-0-methyl-D-xylose (mdlcatmg the pyranose structure) 
The degree of polymerlzatlon was found to be about 80 

EXPERIMEWTAL 

Analyszs of the kernel 

Chemical analysis of the white kernel showed It to have the followmg percentage 
composltlon oils, 11 3, protems, 7 0, ash, 1 72, moisture, 11 76, cellulose, 37 2, 
and mannans, 30% 

The finely ground, white kernel (5 g) was hydrolyzed with 25 ml of 70% 
sulfunc acid for 7 h at 25”, water (325 ml) was added, and the solution was heated for 
7 h m a bolhng-water bath It was then cooled, and made neutral with barmm 
hydroxide and banum carbonate After filtration of the suspension, the filtrate was 
concentrated to a small volume An ahquot of the resultmg solution was subjected 
to paper chromatography by usmg 5.1 4 butanol-ethanol-water and subsequently 
spraymg mth amlme-dlphenylamme-phosphonc acid reagent This revealed a major 
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zone correspondmg to glucose, and another, slightly famter, one correspondmg to 
mannose 

Isolatron of the cellztlo~e - A defatted sample of the finely ground, white 
kernel was borled under reflux with 25% sodium hydroxrde for 3 h The nurture 
obtained was highly gelatmous It was acrdrfied wrth 50% acetrc acrd, with cooling, 
and then diluted wrth borlmg water After centnfugatlon, the strcky resrdue was 
copiously washed wrth tap water, and drred, yreldmg 37 2% of a wlute powder whrch 
was found to be soluble only m the Schwertzer reagent 

Aczd hydrolyszs of the Isolated cellulose - A sample of thrs product was hydrol- 
yzed for 6 h wrth 70% sulfunc acid as already described Paper chromatography 
under the same condrtrons revealed only one spot, correspondmg to glucose, the 
IdentIty of whrch was confirmed by preparmg the osazone m pale-yellow needles 
havmgthe same shape as those of glucosazone and havmg m p and mixed m p of 205” 

Anal Calc for C1sHz2N404 C, 60 3, H, 6 2, N, 15 6 Found C, 60 0, H, 6 1, 
N, 160. 

Metizylatzon of tlze cellrrlose -The resrdue (6 g) was suspended m water (40 ml), 
and allowed to swell for 2 h at - 10” The swollen product was then methylated eight 
trmes by the gradual addrtron of methyl sulfate and 30% aqueous sodmm hydroxide 
solutron under an atmosphere of mtrogen The mrxture was dralyzed, and the product 
was remethylated with methyl rodrde and silver oxide m N,N-drmethylformamrde 
By extractron wrth chloroform, about 2 5 g was obtamed, [a]:: - 15 2” (c 1 8, chloro- 
form) 

AnaZ Calc for C9H1605 OMe, 45 6, C, 54 1, 33, 8 1 Found OMe, 42 0, 
C,533;H,68 

Hydrolyszs and chromatography of the nzethylated cellulose - The methylated 
product (- 1 g) was heated wrth 3% methanohc hydrogen chlorrde m a sealed tube 
for 7 h at 100” The solutron was then made neutral with cold, ethereal drazomethane, 
concentrated at room temperature, and the resrdue refluxed with 4% hydrochlonc 
acrd for 7 h, and the solutron made neutral wrth srlver carbonate, the suspensron 
filtered, and the filtrate de-romzed and evaporated to a syrup Paper chromatography 
of the hydrolyzate with 5 1 4 butanol-ethanol-water, wrth p-amsldme hydrochlocde 
as the spray reagent, revealed the presence of 2,3,6-trr-O-methyl-n-glucose (R, 0 83), 
the identity of which was confirmed by a m p and rmxed m p of 120”) [a]:’ +69” 
(c I 5, water) 

Anal Calc for C,H,,O, OMe, 41 9, C, 48 7, H, 8 20 Found OMe, 39 5, 
C, 48 5, H, 7 7 

There was another famt spot, for 2,3-dr-U-methylglucose (R, 0 57) Rough 
quantnatrve estrmatron of these components mdrcated that the average cham-length 
IS - 170 glucose umts (cf, 200 units for cotton cellulose) 

Identzficatzon of the nzannan. - The acIdtied, 25% sodium hydroxide extract 
was treated with an excess of acetene, grving a yreld of 30% of mannan; Its rdentrty 
was proved by acrd hydrolysrs as already described,, followed by paper chromato- 
graphy, and formation of the phenylhydrazone (m p and rmxed m p ,205”) 
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Anal Calc for C,,H18Nz0,- C, 53 3, H, 6 7, N, 10 3 Found C, 53 0, H, 6 2; 
N, 100 

Analysis of the endocarp 

Isolatzon of the xylan - The woody endocarp (15 g) was dned to constant 
weight at - loo”, and then defatted by bollmg under reflux for 3 h with dry benzene 
After air-drying, the restdue was treated overmght with 25% sodium hydroxide, and 
the suspension was filtered. The protems were precipitated from the filtrate with 
acetic acid, and then the polysacchande was precipitated with ethanol, yleldmg 4 4 g 

(23%) of an amorphous, yellow material 
Acd hydrolysu of the Isolated xylan - A sample of this polysacchande was 

hydrolyzed with 0 5w sulfunc acid m a sealed tube for 15 h at 100” and, after neutra- 
lization with dilute banum hydroxide, the hydrolyzate was paper-chromatographed, 
using 5 1 4 butanol-ethanol-water, and p-amsldme hydrochlonde as the spray 
reagent This revealed one zone corresponding to xylose, the identity of which was 
confirmed by preparing the correspondmg osazone (m p and mixed m p 165”) 

Anal Calc for C1,HZ0N403 C, 62 0, H, 6 1, N, I7 1 Found C, 61 5, H, 6 2, 
N, 172 

MetJlylatlon of the Isolated xylan - The xylan (2 g) was suspended In water 
(25 ml) and allowed to swell for 5 h at 50” The swollen product was then methylated 
eight times by the gradual addition of methyl sulfate and 30% aqueous sodium 
hydroxide solution under an atmosphere of mtrogen The mixture was dialyzed, and 
the product remethylated with methyl lodlde and silver oxide m NJV-dImethyl- 
formamlde By extractton with chloroform, about 0 5 g of a yellowish matenal was 
obtained, [ali - 150’ (c 0 1, chloroform) 

Anal Calc for C,H1204 OMe, 38 7, C, 52 5, H, 7 9 Found OMe, 38 2, 
C,525,H,73 

Hydrolyses of the methylated xylan - The methylatlon product was heated for 
12 h at 100” with 3% methanohc hydrogen chloride The mixture was made neutral 
with cold, ethereal dmzomethane, and concentrated at room temperature The 
product was then heated with 4% hydrochloric acid m a sealed tube for 7 h at 100” 
The acid was neutralized with silver carbonate, and the filtrate was treated with 
hydrogen sulfide and filtered The filtrate was de-lomzed, and evaporated to a syrup 

Chromatography of the Jlydrolyzate - Examination of the hydrolyzate on a 
paper chromatogram with 5 1 4 butanol-ethanol-water, and p-amsldme hydro- 
chlonde as the spray reagent, showed three spots, corresponding to (a) 2-O-methyl- 
xylose (& 0 38) 

Anal Calc for C6H1205 OMe, 18 9, C, 43 9, H, 7 2 Found OMe, 18 5, 
C,436,H,70 
(b) 2,3-dl- U-methylxylose (R, 0 74) 

Anal Calc for C,H140, OMe, 34 8, C, 47 2, H, 7 9 Found OMe, 34 5, 
C, 47 0, H, 7 5 
and (c) 2 faint spot of 2,3,4-tn-0-methylxylose (I& 0 94) 
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Quantltatlve estlmatlon of the three components mdlcated that the average 
cham length IS about 80 xylose umts 

Identljicatron of the resrdue - The fibrous residue obtamed after treatment 
with 25% sodmm hydroxide and filtration was washed with gIaclal acetic and then 
mth water to neutrahty, It was dried, gnmg a yield of 7 85 g (52 3%) of whltlsh, 
fibrous residue, which was found to be soluble only m the Schweitzer reagent 

T~LS matenal (5 g) was hydrolyzed with 25 ml of 70% sulfunc acid for 7 h as 
already described Paper chromatography under the condltlons already gven revealed 
only one spot, correspondmg to glucose This conclusion was con&med by preparmg 
the osazone, pale-yellow needles havmg the same shape as those of glucosazone, and 
havmg m p and rmxed m p 205” 

Anal Calc for C1sHz2N404 C, 60 3, H, 6 2; N, 15 6 Found C, 60 0, H, 6 1; 
N, 16 0. 
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