
 
 

Supplementary Materials: 

 
Figure S1. Pareto chart obtained from Box–Behnken design in the optimization of (a) OLE, (b) VER, 
and (c) L4OG after of UAE. 

 
Figure S2. Profiles for predicted values and desirability in the optimization of OLE, VER, and L4OG 
after UAE. 
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Figure S3. The correlation between the experimentally obtained values of extraction yield of OLE, 
VER, and L4OG versus the calculated values using the model equation. 

 

Figure S4. Fitted surface plots for the extraction yields of OLE, VER, and L4OG in olive leaves at 
calculated critical conditions (a1–a3) OLE, (c1–c3) VER, and (e1–e3) L4OG; and at obtained optimum 
conditions for all dependent variables (b1–b3) OLE, (d1–d3) VER, and (f1–f3) L4OG. All data 
presented are the means of two independent experiments (n = 2). 
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Table S1. Comparison between UAE and CSE. 
 CSE UAE 

Variable Time, min Time, min 
1.0 2.5 5.0 1.0 2.5 5.0 

OLE, mg/g DPOL 7.97  9.42 9.92 11.81 13.52 14.78 
VER, mg/g DPOL 0.16 0.20 0.23 0.28 0.35 0.39 

L4OG, mg/g DPOL 0.20 0.27 0.32 0.39 0.49 0.56 
UAE-CSE difference, % b    

OLE 32.6 30.3 32.9 
VER 41.8 41.3 40.6 

L4OG 47.5 44.9 42.3 

UAE and CSE was carried out with 80% aqueous ethanol at 60 °C, and an L-S ratio of 15 mL/g of 
DPOL. 

All presented data are mean values of two independent experiments (n = 2). The difference between UAE and 

CSE was calculated as: 

b 𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑈𝐴𝐸 𝑎𝑛𝑑 𝐶𝑆𝐸 (%) = ቀ1 −
஼௢௡௖௘௡௧௥௔௧௜௢௡ ௢௙ ௉௛௘௡௢௟௜௖ ௖௢௠௣௢௨௡ௗ (஼ௌா)

஼௢௡௖௘௡௧௥௔௧௜௢௡ ௢௙ ௉௛௘௡௢௟௜௖ ௖௢௠௣௢௨௡ௗ (௎஺ா)
ቁ × 100 


