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SUMMARY 
      
The study had two main objectives:  

 

1) to investigate specific enzyme activity profiles at various developmental 

stages and to determine possible implications for sucrose metabolism, 

 

2) to incorporate enzyme activity data of different internodes to obtain a 

detailed model of every stage in the tissue maturation process. 

 
 
The most significant findings of the regulation of sucrose accumulation in this 

study are centred on three main point controls in sucrose metabolism pathway. 

Firstly, the maturation of sugarcane internodes coincided with an increase of 

SPS in most genotypes, and this underlines the key role of this enzyme in 

sucrose accumulation. Secondly, SuSy activity (cleavage reaction) correlated 

negatively with sucrose concentration and hence with tissue maturation process, 

in most of the varieties. This finding indicates that SuSy could well be implicated 

in sucrose metabolism. Thirdly, in vitro PFP activity was found to be negatively 

correlated to sucrose content in sugarcane varieties differing in amount of 

sucrose.   

 

In terms of modelling outputs, the steady state concentrations of metabolites 

(sucrose, glucose and fructose) were calculated by incorporating the Vmax 

values of the enzymatic changes during the increasing maturity on the stem. 

Cytolosic sucrose concentration declined with tissue maturation in varieties 

Co331; NCo376 and US6656-15 and simultaneously glucose and fructose 

concentrations increased. In parallel to that, SPS and SuSy fluxes declined with 

the internode’s age. However, the steady state concentration of sucrose 

calculated both by the original and corrected model in the younger internodes 

was to some extent in agreement to the experimental value of sucrose in variety 

N19.  



 

OPSOMMING 

 

Hierdie studie het twee hoof doelwitte gehad: 

 

1) om spesifieke ensieme se aktiwiteite tydens verskillende 

ontwikkelings stadiums te bepaal, en om moontlike implikasies in 

terme van sukrose metabolisme te ondersoek, 

 

2) om die data van die ensiem aktiwiteite van verskillende internodes te 

inkorporeer in ‘n gedetailleerde model vir elke stadium van weefsel 

ontwikkeling. 

 

Die mees beduidende bevindings in die regulering van sukrose akkumulasie wat 

hierdie studie opgelewer het, is gesentreerd in drie hoof kontrole punte in die 

sucrose metabolisme weg.  Eersens, die rypwording van suikerriet internodes 

was ooreenstemend met ‘n verhoging in SPS aktiwiteit in die meeste genotipes.  

Dit beklemtoon die sleutelrol wat hierdie ensiem speel in sukrose akkumulasie.  

Tweedens, SuSy aktiwiteit (sukrose afbraak reaksie) het ‘n negatiewe korrelasie 

getoon met sukrose konsentrasie in meeste van die variëteite - die ensiem speel 

dus ‘n rol in die rypwordings proses.  Derdens, in vitro PFP aktiwiteit was 

negatief gekorreleerd met sukrose inhoud in suikerriet variëteite met verskillende 

hoeveelhede sukrose. 

 

In terme van modellerings uitsette, die konsentrasies van metaboliete (sukrose, 

glukose en fruktose) tydens bestendige toestande is bereken deur die 

inkorporering van die Vmaks waardes van die ensiematiese verandering tydens 

die rypwording van die stingel.  Sitosoliese sukrose konsentrasies het afeneem 

met weefsel rypwording in variëteite Co331, NCo376 en US6656-15, terwyl 

glukose en fruktose gestyg het.  SPS en SuSy flukse het ooreenstemmend 

gedaal met internode ouderdom in meeste van die genotipes.  Die konsentrasie 



 

van sukrose tydens bestendige toestande, bereken met die oorspronklike en 

aangepaste model, in jonger internodes van variëteit N19 was egter tot ‘n sekere 

mate in ooreenstemming met die eksperimentele sukrose konsentrasies. 
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