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and axabin&e and little xylose. In the kched polymers from the Gramineae the uranic acid was Iinlccd to 
xyk~, whereas in thaw from the tigumiruxsae it was linked to arabinose. 

liNTRODUCTKON 

a&s). The cereal xylans 
had L-arabinose and D-glucuronic aoid units attached to the xylan chain. Those from the 

es showed a slightly higher uranic aci no arabinose at 
se of the present work was could be found 

is normally considered to be tkmt fraction of the total hemi~llulose 

iodide so~~~o~. The br 

Im all cases so far investigated the branched fraction appeared to be a siugl@ palm@ as 



judged by ultracentrifu ion and microelectrophoresis. The linear fraction from hemi- 

celluXose B was compo ~argeJy of two polymers. An attempt to separate these on a 
~e~~adex co~~rn~ gave no clear cut results. The com~osj~~on of the discreet fractions 
obtained fram the column honewr, suggested the presence of a neutral glucan and of a 

heteroxylan containing varying amounts of arabinose and uranic acid side units. The 
hydrolysates of the first fraction contained giucose only, the foIlwing fractions yielding 
uranic acid, a~binose and sylose with decreasing arn~~unts of gh~cocc, and the last fractions 
c~~tai~~d only the no gtucow at ail. 

The separation ose A and B fractions i.s not sharp. %‘hen. purifying 
the hemicellulose B mixture by reprecipitation it GUI be dihsolted in a smaller volume of 
alkali than was originally needed fw the extraction of the polysaecharides frcrm the holo- 
cellufose, ~~~ol~ neut zation thiq aIka~ine solutions yields again 3 ~recjpit~~te which by 
de~~it~on is also hemi UIOSE A. ~fs~~~~~y this ~rec~~~tatc is d~s~a~d~d as it re~r~s~~ts only a 
small arnl~u~t. For soya bean. this second ~rec~~itat~ w1~s pursued by se\,eral r~p~ec~~itat~ons 
from alkali and its monosaccharide composition was compared isith that of the first prc- 
cipitatcd hemicellulost: A. Jt was found that although neither contained arubinosc, unlihe 
the xylan from the purified hemicel~uI~s~ B fraction, the first precipit~tc c~~nt~~~ned 6-6 per cent 
of uronie acid t\ hercas tfic scc~~d only contained I*=! per cent. 

Jn the present in~est~~tion the rn~t~~saccllarid~ c~mpositi~~n of some linear polymers and 
the branched polymer from red clwer. lucerne and soya bean stafks (Leguminosae) ~$35 

compared with that of the corresponding fractions from graslc. ~hent and m&e stalks 
~Grarni~~~e~. 

RESULTS AND DTSCUSSIOPlz 

Table J shows the composition of the puri~ed hemiceliulosc A. and both the linear and the 
cd ~~Jyrner from the derived ~~miccIJul~se for tht: three Le~~l~~~~~~ac and the three 

~rarni~e~~~ The linear ~oIymcr from the ~ern~cel~~J~se B could not he isolated in su~cie~t 
amounts free from glucose, but as the glucose in these fractions probably is present as a 
separate neutral glucan the composition of the .uylan is calculated on a glucose fret basis. 
The pcrc~~~ges of glucocc in the hydrolysates are given bcrt\f ~211 brwhcts. 

As cic~s foxed pre~~~us~y I the he~i~~~~~~oses A from the species of Leg~rni~~sae~ unlike 
those of the ~ram~neae, ~~~tajned r~r) ~~~bi~o~e at al!. The uro~~~ acid c~~nte~t of the poly- 
mers, on the other hand. is higher in the hemicelluloses A from the Lcguminosae. 

The heterosylans from the hemiceillulose B fractions shy similar dlfferencos. For both 
groups of plants .uylose is the main constituent. In this fraction, ho\\evcr, the amounts of 
arab~nos~ attached to the matn hylan chain are hi&w than in the corresp~~d~~~ hemi- 
cellulose A fractions and the blunts uf uranic acid are lower. A~~~i~ the linear xyJans from 
the hemicellnlose B fractions from the Eeguminosae contain less ambinkw and mot-f: uranic 
acid than do those from the Gramincae. 

The branched polymers. apart from being highly branched. appear 10 bo quite different 
from any of the linear s. In additive to xyJose, ~i~b~nose and 1~ ic acid they contaj~ 
~pprecjabIe arno~~ts u actose. In these bunched polymers fhc di enccs be~~~ce~ those 
from species of the J-egummosae and the Gramineae arc very distinct. Whereas in the 
Graminene ?rylo~ is still the major component. it is onI> a minor constituent in the Legumi- 
nosae. In its place we find larger amounts of uranic acid. arabinose and galnctosc. A~t~t#ugh 



Comparison of the hemicclluloses from plants belonging to two diiercnt plant families 

TABLE 1. Co MPOSlTIONOFTHELINEAR AANDBANDTHEBRAN~BPOLYMERSFROM 
SOMB GRAMINJZAE AND LEGUMINOSE 
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T. pratense M. sativa G. max L. perenne T. w&are 2. mais 

‘“(FF) 
0-l (=yabean) 

0 
0 

(%) (%I (57) 
0 (YE’ 

0 (El 
0 

Linear A 
uranic acid 2.1 24 salactose “’ t6 6’6 1’9 _ _ 

arabmose 
9F3 

- 
9;4 

12.9 5.7 
xylose 93.4 85.2 92.2 9;.: 
glucose - - - - - - 

Linear B 
uranic acid 

arabinose 
xylose 
BlUcoSe 

Branched B 
uranic acid 

arabinose 
x ylose 
glllcosc 
rhammxe 

1.0 1.5 4.3 0.4 0.3 0.1 

1;8 C3 

- - 

8.3 16.5 Cl lF9 
88.2 (Z) 89.2 83.1 88.6 89.0 

(11.6) (4.0) (11.0) (12.0) (21.5) 

206 22.3 24.6 5.4 12.8 
34.5 31.1 34.3 7.7 

;:; 
8.7 

27.6 34.2 24.0 23.8 26.5 
17.3 3.1 3.4 63.1 55.8 z 
- 9.3 6.9 - - - 
- - 6.8 - - - 

the complete structure of the branched polymers has not been investigated, a difference was 
observed in the way the uranic acid is linked to the molecules from the two families. In the 
hydrolysates of the branched polymers from the Gramineae the usual aldobiouronic acid was 
shown on the chromatograms, whereas with the Leguminosae none could be found. This 
indicates that in the case of the Leguminosae the uranic acid is probably bound to an 
arabinofuranose. In digests by the enzymes of rumen protozoa on the branched polymers of 
the Leguminosae an aldobiouronic acid was demonstrated by paper chromatography. After 
elution and hydrolysis this aldobiouronic acid indeed gave a distinct spot of arabinose on the 
chromatograms. 

Whether the differences in hemicellulose composition between the Gramineae and the 
Leguminosae are a reflection of differences between monocotyledons and dicotyledon~ has 

yet to be investigated. 

EXPERIMENTAL 

Zsolation of the hemicelhrloses. The hemicellulose A fractions were prepared and pursed 
as described by Whistler and Gaillard’ and the hemicellulose B mixtures as described by 
Whistler and Lauterbach.3 

Separation of branched and linear polymers from the hemicellulose B fraction. One gram 
of the hemicellulose B mixture was dissolved in 100 ml of calcium chloride solution (s.g. l-3) 
and clarified by a short centrifugation at 20,000 g. To this solution was then added 15 ml of 
an aqueous solution of Iz (3 “/o) and KI (4 YA. The dark-blue precipitate was left to settle for 

JR.L.Wm andG.E.L~m CH, Arch. Biochem. Biophys. R,62 (1958). 
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two hours and collected by centrifugation at 20,000 g for 2 hr. The clear brown supernatant 
was neutralized with sodium thiosulphate and poured. with stirring. into fibe volumes of 

ethanol to precipitate the branched polymer. To remove the calcium this precipitate was 

dissolved in 5 ml of 0.1 N hydrochloric acid and rcprecipitated with 25 ml of ethanol. The 
polysaccharide uas filtered off, Ibashed with ethanol and ether and finally dried over calcium 

chloride in a vacuum desiccator. 
The dark blue precipitate containing the linear polymer \\as lfaashed with the calcium 

chloride solution containing (lj”,) iodine-potassium iodide solution. The washed pre- 
cipitate was dissolved in I00 ml of hot water, the iodine uas neutrah7ed \tith sodium 
thiosulphate and the polymer reprecipitated bq pouring the solutivn Into five tolumes of 
ethanol. To remove calcium the precipitate was dissolved under nitrogen in as httle N KOH 
as possible. neutralized with N HCI and again precipitated in file volumes ofcthnnol. The 
precipitate \\as collected and dried a5 described above. 

Scphude.u cul1n77~1. In trying to separate the linear polymers from the hemicellulose B 

fractions. columns of different grades of Sephadex acre used; Sephadca 200 gabc the best 
results. The columns bvere prepared by soaking the Sephadcv in \hater and the pal> saccharides 
were also eluted with tvater. 

E/cyne digest. An aqueous extract of the enzymes of Epidiniwn rcwudatrm u as prcparcd 
us described by Bailey et nl.” The extract was dialyscd against distilled nater and finally 
freeze dried. The digest contained 5 mg of extract and IO mg of pnlqsaccharide In I ml of 
water. The digest was kept at 39 for 24 hr. 

.-fnal_rticul merhods. tiltraccntrifugatlon was performed at I-1.5”,, concentration in 
0.1 M citrate buffer pH 3.5 or borate buffer pH 9.6 at 60.000 re\ min in a Spinco model E 
centrifuge. Micro clectrophoresis was carrlcd out In a Kern LK 30 ,lpparatus at Z-5”, 
concentration in a 0.1 M borate buffer solution at pH 9.6. 

To determine the constituent sugars the polysaccharides ofthe hemicellulose B group were 

hydrolqsed in N H,SO, at 100. for 3 hr. The hemicelluloses A were hydrolysed u ith the 7:!“, 
sulphuric acid procedure described by Whistler and Gaillard .’ The sugars \jerc separated by 
paper chromatography using Sleicher and Schull paper No .2040~. The sol\ ent \\ as butanol: 
ethanol:water (7:2:2) and the indicator aniline hydrogen phosphate. The elutcd sugars wcrc 

determined by the method of Hagedorn and Jcnsscn. 
Uranic acids Here estimated h> CO? evolution as described b> Galll;~rd” or by titration 

(Whistler and Feather”). 
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