
Copyright is owned by the Author of the thesis.  Permission is given for 
a copy to be downloaded by an individual for the purpose of research and 
private study only.  The thesis may not be reproduced elsewhere without 
the permission of the Author. 
 



J.':ETABOLISM AND TRANSLOCATION 

OF LINM.�ARIN IN CASSAVA 

(MANIHOT ESCULENTA CRANTZ ) 

A Thesis Presented in Partial 

Fulfilment of the Requirements 

for the Degree of Doctor of 

Philosophy in Biochemistry at 

Massey University, New Zealand. 

Badu Michael Kofi Bediako 

November 1977 



ABSTRACT 

The met ab o l i sm o f  linamarin in c assava ( Manihot 

es culent a C rant z )  has been investi gated. I n fo rmati o n  

on the b i o synthet i c  pathw ay , s ynthet ic sites , t rans ­

l o c at i on and turnover o f  t he c yanoglucoside has been 

ob tained b y  precurs or adm in i s t rati ons to  various part s 

o f  cass ava plants grown under parti al l y  cont ro lled 

conditions in the gl asshouse . 

i i  

Three vo lat i le 14c - l abel led precursors o f  l inamarin 

i sobutyron it ri le , is obut yral doxime and 2-hydroxyi s obut y­

ronitri le were prep ared , purified and administered t o  

c as s ava leaves by a new techn ique in which t he leaves 

were allowed to t ake up precurso r vapour in an en c losed 

glass chamber . The incorporat ion o f  t hese precurs ors , 

and o f  L-valine a dm inis tered by so luti on upt ake , was 

c ons istent with a pattern o f  linamarin biosynthes is i n  

c ass ava invo lving the react i on sequen ce through val ine , 

i s obutyraldoxime , i s obut yronitrile and 2-hydroxyis obut y­

ronitri le· est ab�ished for other plant s. 

The s o luti on administ rati on of L- [u-14c J  valine t o  

vari ous o rgans o f  the pl ant indic ated that the leaves 

and the shoot apex s ynthes ised linamarin more e fficientl y 

than the w o ody stem and the roots and tubers . More 

det ai led i nves t i gati ons o f  leaf biosynthes i s  showed much 

higher incorporat ion of 14c -val ine ·int o  linam ari n b y  

the pet i o les and m i dribs ( 4S-62% 14c inco rpo ration b y  

pet i o les and 20% by midrib s )  than the leaf b l ades ( 2%) . 

There was no d irect rel at i onship between endo genous 

l inamarin content ( which was higher in the bl ades than 

the pet i o les ) and the apparent abi lity to s ynthes ise 



i i i  

l inamarin from exo genous valine . Howeve r ,  the low 

abi lity of t he b l ade t i s sue to incorporat e valine into 

l inam arin could be due t o  more act ive compet ing pathw a ys 

removing the exogenousl y  adm in is t e red val ine . I n  

further inve st igat i ons w it h  tub e r  pee l s  and the edible  

c o res , simi l ar compet ing pathways have been impli cat e d  

for an apparently low b iosyntheti c e fficiency o f  

linamarin . 

The t rans lo c ation o f  l inrunarin was demons t rated b y  

sp e c i fic al l y  l abel l ing 1 4c-linamarin in att ached l e ave s 

with 2-hydroxy [ 1 -1 4c J is obut yronit ri le vapour and 

fo l lowing the change in lab e l led l inam arin content i n  

t h e  l e af and the dist ribut ion o f  l inamarin to othe r 

p arts o f  the plant . In  both non-tuberous and tub e rous 

p lant s there was a rapid loss  o f  1 4c-linamar in due t o  

trans locat ion from the ful ly exp anded le ave s u p  t o  69 

hours aft e r  s ynthe s i s . How eve r  a res idual component o f  

the 1 4c-linam arin (25-37% of t h at initi al l y  synthe s i se d) 

rem ained in the l e ave s . A compartment ati on o f  

s ynthe s ised linamarin i n  cass ava l e a f  tis sue s into a 

re adi ly mobi le and p arti al l y  immobi le fracti on woul d  

account for these obs e rvat ions . In s ene s ci ng l e aves a 

cont inuous los s o f  both 1 4c - l ab e l le d  and endogenous 

l i n am arin o ccurred l e aving almos t no re s idua l c omponent 

although this was attributed to both t rans l o c at i on and 

turnove r .  

Trans l o c at ed l inamarin w a s  di stribut ed t o  a ll 

part s of the plant but the gene ral pattern o f  t rans l o c at e  

flow differed between non-tube rous and tuberous p lants . 

An api cal dire c t ion o f  l inam arin d istribution  exi s t e d  in 



the n on -tuberous pl an ts w hil e tuber-directed l in amarin 

transl ocation prevail ed in the tuberous pl an ts. Leaf 

senescence apparen tl y en hances l in amarin tran sl ocation to 

the tubers. 

There w as l ittl e turnover of freshl y syn thesised 

14c-l inamarin in detached l eaves and tuber tissu es over 

a period of 1 to 3 days. How ever the l ow recoveries 

of 
14

c-l in amarin in the w hol e pl an t tran sl ocation 

experimen ts suggest that active turnover may be occurrin g 

durin g translocation or in certain sin k tissues. 
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