
SUSTAINABLE HERBAL EXTRACT PRODUCTION BY USING 

CONVENTIONAL AND ADVANCED TECHNIQUES
Verica Dragović-Uzelac1, Maja Repajić1, Ivona Elez Garofulić1, Sandra Pedisić2, Zoran Zorić2, Danijela Bursać Kovačević1, Branka 

Levaj1

1University of Zagreb, Faculty of Food Technology and Biotechnology, Pierottijeva 6, 10 000 Zagreb , Croatia
2University of Zagreb, Faculty of Food Technology and Biotechnology, P. Kasandrića 3, 23 000 Zadar, Croatia

DISCUSSION

This work was supported by the project “Bioactive molecules of
medical plant as natural antioxidants, microbicides and
preservatives’’ (KK.01.1.1.04.0093), co-financed by the Croatian
Government and the European Union through the European
Regional Development Fund - Operational Programme
Competitiveness and Cohesion 2014 – 2020 (KK.01.1.1.04.).

CONCLUSION

For the isolation of secondary plant metabolites is necessary to apply a
systematic and sustainable approach that includes the selection of the most
efficient extraction technique which yields higher amount of targeted BAMs,
define the optimal extraction conditions (depending on the applied extraction
technique), standardization, processing into a stable powder form, by-product
utilization. It is also important to conduct a feasibility study to determine
which technique is the best choice for sustainable plant extracts and powder
production from a technical and economic point of view.
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AIM
This paper summarized an overview of conventional and advanced
extraction techniques, parameters that affect the extraction yields of the
targeted BAMs, advantages and disadvantages, the possibility of using
extraction by-products, encapsulation techniques for powder production
and the perspective of the use of liquid and dry extracts in food,
pharmaceutical and cosmetic industry.

INTRODUCTION
Medicinal and aromatic herbs contain numerous secondary plant
metabolites which differ significantly according to the molecular
structure, physical, chemical and biological properties. Many of
them are recognized as bioactive molecules (BAMs)
(polyphenols, pigments, polysaccharides, dietary fiber, sterols,
fatty acids, vitamins, minerals, etc.) with strong antioxidative,
antimicrobial, anti-inflammatory properties, promising health
benefits and as an ingredients for functional food production.
In general, the chemical structure of bioactive molecules
determines its physical, chemical and biochemical properties as
well as its biological activities. Conventional extraction of BAMs
is typically performed by treating the plant material with various
solvents such as hot water, aqueous solution of ethanol,
methanol, acetone, acidic or salt solutions at higher
temperatures for longer time. Recently, advanced extraction
techniques used for polysaccharide extraction from algae are
microwave-assisted extraction (MAE), ultrasound-assisted
extraction (UAE), accelerated solvent /or pressured liquid
extraction (ASE/PLE), enzymatic-assisted extraction (EAE), etc.
For processing plant extracts in more stable powder form the
different encapsulation techniques have been used. Additionally,
it is observed that encapsulation can be successfully used to
decrease plant extracts toxicity, to provide targeted drug delivery
and to solve stability related problems.
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One of the most commonly used extraction techniques
for isolation of the targeted BAMs is conventional
technique, despite the fact that is time-consuming,
requires large amounts of solvent, yields relatively
lower BAM amounts and often is not environment
friendly. In the sustainable production of plant extracts,
advanced extraction techniques (microwave,
ultrasound, high pressure-assisted extraction,
accelerated solvent extraction, etc.) with lower
consumption of organic solvents, increased use of green
solvents, shortening extraction times and increased
yields of targeted BAMs are increasingly being explored.
In addition, it is important to optimize primary
parameters such as pH, time, temperature, particle size,
solvent, sample/solvent ratio and specifics such as
pressure, microwave power, ultrasound intensity,
number of cycles, etc., which are defined depending on
the applied technique. Liquid plant extracts are often
processed into a more stable powder form using
appropriate encapsulation techniques, whereas the
obtained by-products are utilized in accordance with the
principles of the circular economy.
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