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A processintensification in plant extraction can be achieved with flow-processes under ultrasound in suitable
reactors at very high power dengity. Under these harsh conditions arapid cell wall disruption is observed, avoiding a
bulk heating and any thermal degradation. In fact the permanence time of the plant materid in the flow multi-probe
reactor is comprised from 20 to 40 sec. When longer times are required, temperatures can be kept constant by
circulating a cooling fluid through the double-walled reactor. With this technique the extraction can be performed in
water which conveys the ultrasonic waves and disperses the phytochemicals by cell wall disruption (figures). The
solvent can be therefore somehow be replaced by a simple green liquid medium. After quick acoustically aided
filtration of the suspended cytoplasmatic material, the mixture is concentrated to a reduced volume under vacuum
and subjected to spray drying or freeze drying. Different plant materials have been subjected to this innovative
extraction affording flavours and phytocomplexes that fully preserves the organoleptic, chemical, biological and
functional properties of the original plant. Extract yields and analytical profiles will be presented and compared to
those obtained with classic maceration and batch US-assisted extraction.

Figure 1: Plant particles size before and post US-treatment

References

Cravotto G., Bindlo A., Merizzi G. and Avogadro, M., 2004, Improving solvent-free extraction of
policosanol from rice bran by high-intensity ultrasound treatment, Eur. J. Lipid Sci. & Techn., 106, 147-151.

Cravotto G. and Cintas P. 2007, Extraction of flavourings from natural sourcesin Modifying flavour in food
Edited by A J Taylor and J Hort, Chapt. 3, pp 41-63. Woodhead Publishing Limited, England.

Cravotto G., Boffa L., Mantegna S., Avogadro M., Perego P. and Cintas, P., 2008, Improved extraction of
natural matrices under high-intensity ultrasound and microwave, alone or combined. Ultrason. Sonochem., 15, 898
902.

Casazza A., Aliakbarian B., Mantegna S., Cravotto G., Perego P. 2010, Extraction of phenolics from Vitis
viniferawastes under non-conventional techniques, J. Food Eng., 100, 50-55.

Cravotto G., Bicchi C., Mantegna S, Bindlo A., Tomao V. and Chemat F., 2011, Extraction of kiwi-seeds
oil: Soxhlet vsfour different non-conventiona techniques, Nat. Prod. Research, 25, 974-981.

Chemat F. and Cravotto G. 2011, Chapt. 13 Combined methods of assisted extraction 173-193, in Enhancing
Extraction Processes in the Food Industry Ed. N. Lebovka, E. Vorobiev and F. Chemat, Taylor & Francis-CRC
Press.

Cravotto G., Bindlo, A. and Orio, L., 2011, Green extraction techniques for high-quality natural products,
AgroFOOD industry high-tech, 22, 24-36.

Orio L., Alexandru L., Cravotto G., Mantegna S., Barge A., 2012, UAE, MAE, SFE-CO, and classical
methods for the extraction of Mitragyna speciosa leaves, Ultrason. Sonochem. 19, 591-595.

Mantegna S., Bindllo A., Boffa L., Giorgis M., Cena C. and Cravotto G., 2012, A One-Pot Ultrasound-
assisted water Extraction/Cyclodextrin encapsulation of Resveratol from Polygonum cuspidatum, Food Chem. 130,
746-750.

13™ Meeting of the European Society of Sonochemistry 177
July 01-05, 2012, Lviv — Ukraine



