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    Summary of the dissertation 
 

This research investigates Pistacia atlantica Desf., an underexplored plant in 
Algeria, for its potential as a source of bioactive compounds with antioxidant 

and pharmacological properties. With the growing global interest in herbal 
medicines due to their health benefits and cost-effectiveness, there is an 
urgent need for accurate identification and standardized production of these 
products. The complex chemical composition of herbal products presents 
challenges for their analysis, emphasizing the need for reliable methods, such 
as fingerprinting, for quality control and active ingredient identification. The 
study focuses, in a first instance, on optimizing the extraction of phenolic 

compounds from P. atlantica leaves using an experimental design approach. 

Key factors, as extraction time, temperature, and liquid-to-solid ratio, were 
evaluated, with the latter found to be the most influential on extraction 
efficiency. The study also explores how harvest period, growing region, and 
gender affect the phenolic, flavonoid, and tannin contents, as well as the 
antioxidant activities. Seasonal variations show that spring is the optimal time 
for leaf collection, as it results in higher total phenolic content and antioxidant 
capacity. To measure antioxidant activity, various methods were employed, 
i.e. spectrophotometric assays based on hydrogen atom transfer or single-

electron transfer. An acetone-water crude extract was analyzed for its 
antioxidant properties using seven free radical assays, which were grouped 

into non-biological and biological radical producers. Three assays using stable, 
non-biological radicals, and four using biological radicals provided insights into 
the extract’s protective action. The study also utilized chromatographic and 
chemometric approaches for the identification of active compounds.  The 
antioxidant activities were modeled using partial least squares regression 
based on HPLC fingerprints. Considering these models, using three    assays  

was recommended to  evaluate  the  global  overall antioxidant capacity of P. 
atlantica leaves. Furthermore, chromatographic fingerprinting combined with 
multivariate calibration was used to investigate the enzyme inhibitory effects 
of P. atlantica leaves on α-amylase, α-glucosidase, and angiotensin I-
converting enzyme. Thirteen compounds were identified as responsible for 

these activities, with digalloylquinic acid demonstrating significant inhibitory 
effects on both α-amylase and α-glucosidase, surpassing the known inhibitor 
acarbose. Furthermore, a novel approach combining molecular docking with 

chromatographic fingerprinting was utilized to efficiently identify potential 
bioactive compounds from an acetone-water crude extract. This in silico 
method predicts the interactions between phytochemicals and target 
enzymes, such as α-amylase and α-glucosidase, which are important in 
managing hyperglycemia in type 2 diabetes. The findings confirm that  
digalloylquinic acid has a strong binding affinity to the target enzymes and 
indicate no toxic effects. These results suggest that P. atlantica may have 
promising potential for managing type 2 diabetes, with further in vivo studies 

needed to validate these therapeutic effects. 
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