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ABSTRACT 

A s tudy o f  t he compos ition of the primary cell  wal l  o f  P inus 

radi ata has been undertaken . 

1 .  Preliminary work with hypocotyl tis sue showed that 

hemice l luloses  o f  hypocotyl con s i s te d  of  a xylan 

( probab ly ( 4 -0-methylglucurono ) xylan ) and a xyloglucan . 

Ac i dic sugars examined , showed that galac turonic acid was 

the mai n  componen t , and that 4 -0-MeGlcA was pre sent . 

2 .  Cel l wal l s  were prepared from callus t i s sue e i the r by 

wet s ieving in 8 0 %  ethanol ( Batch l) or by disruption i n  

a French Pres sure ce l l  and washing with aqueou s  potas s ium 

p ho sphate bu ffer ; ( Batch 2 ) . 

Each batch was submi tted to a series of  extrac tions with 

d i f feren t  reagents in order to inve s tigate the mode o f  

bonding o f  polyme r s  within the wal l s .  The polys accharide 

and prote in components of each fraction were s tudied by 

mono sacchar ide and amino acid analy s i s . 

Fractions o f  Batch 1 we re a s s ayed for l ignin and se lec ted 

fractions from both batche s we re studied by me thylation 

ana lys i s . 

3 .  The re s ults  of  inve s t igations led to the fol lowing ma j o r  

c on c lu s ion s . The non-ce llulosic components recognised 

i n  the wal l preparations we re : 

a )  A ( l+ 3 ) - l inked galactan and an arabino - 3 , 6 - galac tan 

which were largely extrac table from the ce l l  wal l s  

by hot water and may b e  only loosely bound i n  the 

cel l wal l . 

b )  The pectic components consi sting o f ;  

i ) pectin , a galacturonate polyme r containing a 

l inear {1+ 4 ) -galac turonan back bone interspersed 

with branched rhamnose re s idue s, 

i i ) branched ( 1+ 5 ) -arabinan and 

i i i )  l inear ( 1+ 4 ) -galactan , 
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which occurred toge the r in cell  wal l  f ractions and 

were not a l l  extrac te d  by c l a s s ical extrac tants ( such 

as hot aqueous EDTA ) , some be ing t ightly bound in  the 

cellulo s i c  res idue a fter a lkali  extraction . 

c )  A fucogalactoxylog lucan some o f  which was extrac ted by 

water or EDTA , but the ma j or i ty was extracted by 

subsequent treatment with e i ther alkali or in part by 

a strong chaotrop ic reagent ( 6 M GTC ) . Thus the 

fucogalactoxylogluc an was probably bound in the cell  

wa ll by  s trong hydrogen bonding . Some other bonding 

may be invo lved in  the GTC-re s i stant frac tion� 

d )  A branched xylan wh i ch was removed by GTC and alkal i ,  

the larger level be ing removed by GTC . 

e )  A galactoglucomannan , identi fied only by 4 - l inked 

manno se re s idue s in  hot water extrac t s  and s trong 

alkal i fractions . 

f )  Hydroxypro l ine -conta ining prote in whi c h  was extrac ted 

from the cell  wal l  by a varie ty of  reagents but 

hydroxypro l ine-rich prote in remains t i ghly bound after 

alkali extract ion . 

g )  Lignin which was tentative ly identified i n  the cell  

wal l . I t  appeared l ike ly that cro s s - l ink ing wi th 

lignin would be re s pons ible for the non-extractabi l i ty 

of  some polysaccharides and prote in from the wa l l s . A 

mild aci d  chlori te treatment fol lowed by a lkal i 

extraction removed mo s t  o f  the re s i dual pectic 

components, xylan and protein from the wal l s . 

A bas i s  has been laid for the further inve s ti gation o f  the 

wal l  struc ture and i solation of polysaccharide s .  
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ABBREVI AT I ONS 

COMMON ABBREVIATIONS USED: 

EDTA 

TFA 

TFA-enz 

Dimsyl 

PEG 

Amino Ac ids 

g . c .  

g . c . -m . s .  ( G . C . -M . S . )  

f . i . d . /F . I . D .  

m/e 

mas s  spec . 

I nos 

2 dglc - 2 deoxyglucose 

Mono cots 

Dicots 

Po lysacch 

F . R . I . 

Ethylene diaminetetra-acetic acid 

Tr i f luoroacetic acid 

Tri f luoroacetic ac id -Sclero tium 
ro l f s i i  enzyme treatnent 

Dimethyl sulphinyl anion 
( CH 3 -S -CH2 ) 

Polyethylene glyco l 

S tandard abbrevi ation s are used 

Ga s chromatography 

Gas chromatography-mas s  spectrome try 

F l ame ioni sation detec tion 

Ma s s/charge ratio o f  ion fragments 
in mas s  spectrome try 

Mas s  spectrome try 

Coe fficient of di ffu s ion relative 
to xylose in paper chromatography 

Inos itol 

2 - Deoxy-D-glucose 

Monocotyledons 

D icotyledon s 

Polysacchar ide (only seldom used ) 

Fore s t  Res earch Ins t i tute ( New Zealand )  

SUGARS IN PLANT CELL WALLS: 

Rha , L-Rha , L-Rha p L-rharnnose , L-rhamnopyrano s e  

Fuc , L-Fuc , L-Fuc p L- fucose , L- fucopyranose 

Ara , L-Ara , L-Ara f L-arabinose , L- arabino furano s e  

Xy l , D-Xyl , D-Xyl p D-xylo se , D-xylopyranose 

Man , D-Man , D-Man p D-mannose , D-mannopyranose 

Gal , D-Gal , D-Gal p D-gal actose , D-galac topyrano se 

Glc , D-Glc , D-Glc p D-glucose , D-glucopyrano se 



OLIGOSACCHARIDE$ 

Ga l A , D -GalA 
D-GalA p 

GlcA , D-GlcA 
D-GlcA p 

4 -0 -MeGlcA 

4 -0 -MeGlcA-Xyl 
4 -0 -MeGlcA- ( 1+2 ) -Xyl 

GalA-GalA 
GalA- ( 1+4 ) -GalA 

Glc A-Ga lA 
GlcA- ( 1+4 ) -Gal 

Ga lA-Rha 
Ga lA- ( 1+2 ) - Rha 

Gl cA-Xyl 
GlcA- ( 1+4 ) -Xyl 

MeGlcA-Xyl-Xy l  

POLYSACCHARIDES: 

D-galacturonic acid 
D-galac topyranosyl uronic acid 

D-glucuronic a c id 
D-glucopyranos y l  uroni c  a c i d  

4 -0-rne thylglucuronic ac id 

4 -0-me thylgluc uronosy l - ( 1+2 ) -xylose 

xix . 

Galacturono sy l - ( 1+4 ) -galacturonic acid 

Glucuronosyl - ( 1+4 ) -galac tose 

Galacturono syl- ( 1 +2 ) -rharnno se 

Glucurono sy l - ( 1+4 ) -xylose 

Methylglucurono syl - ( 1 +2 ) -xylo se- ( 1+2 ) 
-xylose 

Named in text according to backbone s tructure . The gene ral 

des cription s of  polysacchar ide s are g i ven in  Chapter 1 .  

e . g .  

S - ( 1+4 ) -rnannan : rnannose ( 1+4 ) - l inked i n  S con figuration 

Arabino-3 , 6 -galactan : polyme r of ( 1+3 ) and ( 1+6 ) - l inked S- D­
galac topyrano s e  units , to which are 
attached L-arabinofuranose un its . 

Arabino- ( 4 -0-rnethylglucurono ) xylan : 

METHYLATION DATA: 

( 1+4 ) - l inked xylose backbone carrying 
arabinose , and 4 -0-MeGlcA sub s ti tuents . 

a )  Sugar res idue s ,  wi th po s i tion of  me thyl group s , 

e . g .  2 , 3 , 6 -Tri -0-rnethyl -D-gluco s e  
= 2 , 3 , 6 -Me 3 -glucose , or 



b )  Sugar res i dues indicating l inkage po s i tion s , 

e . g .  4 , 6 - l inked glucose , are sometime s abbrevia te d  

to , e . g .  4 , 6 -Glc . 

XX. 


