
Objectives and Rationale  

During the ripening process, fruits are transformed into palatable products for consumers. 

However, sugar accumulation patterns and concentrations differ among plum fruit cultivars, 

especially in fruit with different ripening behaviour (either climacteric or non-climacteric), due 

to differences in ethylene production in specific cultivars. Sorbitol, a sugar alcohol, is present 

in some fruit belonging to the Rosaceae family, especially in plums, but its concentration 

varies strongly between cultivars. For instance, the suppressed-climacteric cultivars are 

known to display an altered sugar metabolism with the enhanced production of sorbitol (Kim 

et al., 2015). Such cultivars would be desirable in niche health markets, as sorbitol is an ideal 

replacement for sugar for patients suffering from obesity, diabetes, cardiovascular diseases 

(Dai et al., 2015; Lee, 2015). In fleshy fruit during maturation and ripening, sorbitol can either 

be accumulated or be converted into other sugars, thus affecting the sweetness of the fruit, 

which is a key attribute of fruit quality. Postharvest handling including storage regimes can 

also influence the sugar accumulation hence sensory attributes in fruit. With recent 

technological developments, it is now possible to perform metabolic profiles using large 

numbers of samples. The objectives of this study are to; 

1. To establish metabolomic techniques for sugar analysis in plum fruit; 

2. To investigate and provide an extensive picture of the developmental dynamics of 

 sugar metabolism in plum fruit of different cultivars 

3. To study the effect of storage regimes on the dynamics of sugar accumulation and 

 composition in plum fruits 

Methods  

Twelve plum cultivars were investigated in this study. Fruit quality assessment took place at 

harvest, physio-chemical properties such as firmness, colour, total soluble solids and acidity, 

physiological responses were assessed. Sugar analysis was carried out using an optimised gas 

chromatographic method.  

Key Results  

The plums cultivars analysed in this study were found to be significantly different for all the 

characters tested. Expression of the climacteric nature of the investigated cultivars was not 

significantly different at harvest, although some cultivars had higher ethylene production and 

respiration rate than the other. Generally, fructose was the predominant sugar and 

significantly higher than other sugars in most of the cultivars. The proportions of the sugars 

varied markedly amongst the cultivars, the order mostly being Fr>Su>Sor>Glu for most 

cultivars. The cultivars were classified into three pairs based on sugars concentrations. Class 

1 was characterised by high sucrose, sorbitol, and total sugar concentrations and %sorbitol 

level; class 3 was characterised by high levels of fructose and glucose they contained while 

class 2 consisting Angelino, Lamoon and Ruby Sun, had intermediate levels of all the sugars. 

Linear regression distinguished TSS as a promising predictor of sorbitol content at commercial 

harvest, in all the investigated plum cultivars grown under the same condition.  



Conclusion and Discussion  

The results of this research show large variability among the investigated cultivars at 

commercial harvest. Our results suggest that the investigated plum cultivars are not only 

different based on firmness and colour attributes but were clustered based on concentrations 

of individual sugars at harvest.  Better understanding of metabolism and accumulation of 

these sugars during growth and postharvest handling, and its implications on sensory 

properties is thus required. 


