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Principal Component Analysis (PCA) transforms the original variable into new ones called 
principal components (PC). These PC´s are calculated attributing a coefficient for each original 
variables proportional to their contribution into this transformation in order to maximize the 
variances of the first few components [1]. The main objective is to reduce the dimensionality, while 
keeping the contribution of all initial variables in order to provide a visual pattern recognition [2]. 
PCA biplot graphs with both scores and loadings provide information on the influence of each 
variable on a given sample. The hierarchical clustering was also employed in order to highlight 
the similarities among samples. 
The following variables were determined through ethanolic extracts of apple and pear varieties 
from the Alcobaça region (Portugal) using spectrophotometric analysis: DPPH radical 
scavenging, β-carotene bleaching, total phenolic content, total flavonoid content, and fructose 
content. The results show that a very high correlation exists among the variables antioxidant 
capacity through DPPH, total phenolics content and total flavonoids, while the fructose content 
shows independent behavior in relation to the other ones. The graph of scores for the first two 
PCs, which explain 90% of variance, shows three different clusters with different apple and pear 
species. It can be concluded from these results that the fructose content allows to separate apples 
and pears while antioxidant capacity through DPPH, total phenolics content and total flavonoids 
content can be used to separate different cultivars of each fruit. 
This study shows that multivariate analysis, with special focus on PCA, can be a valuable tool for 
the separation of different fruit species and their cultivars highlighting the similarities and 
differences among them. 
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