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BACKGROUND & AIM 
Barley (Hordeum vulgare) is a valuable cereal
source of phenolic and other bioactive compounds.

Ultrasound-assisted extraction (UAE) can enhance
mass transfer and extraction through acoustic
cavitation.

Process conditions matter: Performance depends on 
solvent composition, ultrasound amplitude and 
extraction time.

Aim: to optimize UAE using RSM and characterize the 
resulting barley extracts. 
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METHODOLOGY

Experimental design  

Rotatable Central 
Composite Design (CCD)

3 factors
• Time: 13.3-46.7 min
• Amplitude: 30-70%
• Ethanol: 25-75% (v/v)
~40 °C, Solid:liquid = 1:10

Response

Total Phenolic Content (TPC)
• Folin–Ciocalteu method
• Results expressed as

mg gallic acid equivalents
per liter of extract (mg 
GAE/L)

Additional analysis

HPLC Analysis
• Extract

characterization and 
identification of 
phenolic acids and 
other compounds
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RSM RESULTS 

Ethanol concentration
was the most influential
factor for both barley
materials
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The models explained
93% of the variation in 
TPC for dehulled barley
and 89% for whole
barley.
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CONCLUSION
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Ethanol  concentration was the most 
influential factor affecting TPC in both barley 
materials.

UAE did not improve TPC recovery 
compared with conventional mixing under the 
investigated conditions. 

Polar matrix components dominated the
chromatographic profile, while identified
phenolic acids showed low responses.


