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Editorial 

Ultrasonic food processing as a green and sustainable technology 

Nonthermal processing (NTP) has been investigated for food appli
cations for the purpose of product stabilization and extraction of valu
able compounds, as alternative preservation processes to conventional 
application of thermal treatments and/or pre-treatments (before 
freezing, drying), in wastewater treatments and in different applications 
[2]. Such technologies include electro technologies (cold plasma pro
cessing, pulsed electric fields—PEF, pulsed light—PL, e-beam process
ing); pressure-based technologies like high pressure processing—HPP 
(cold preservation— Pascalization), high pressure homogenization and 
mechanical technologies (high power ultrasound—US, hydrodynamic 
cavitation). Most of them have not yet reached technology readiness 
level (TRL), to be applied in food industry. PEF and HPP are two tech
nologies that are already in use in food industry having TRL level of 
more than 7 [3]. 

As very important aspect of current research and future application 
in food industry is sustainability, it is necessary to implement Sustain
able Development Goals (SDGs) in research activities. Waste, energy, 
economy, and environment are major pillar that need to be managed in 
terms of Agenda 2030 and SDGs. [5]. The three pillars of sustainability 
refer to environmental, economic, and social impacts of nonthermal 
technologies (i.e., energy balances, life cycle assessment (LCA), waste 
production/reduction, cost of production, impact to society) as well to 
set novel approach to introduce nonthermal technologies as smart sys
tems in food industries [4]. Energy conservation is vital for the sus
tainable development of the food industry. Circular economy (CE) 
promotes an earth-friendly economic development model. Its main aim 
is to organise an economic activity in a closed-loop process with the 
regeneration processes, such as resource production-consumption- 
regeneration [1]. 

This Special issue targets the role of ultrasound technology in 
achieving the UN Sustainable Development Goals. Specific topics like 
ultrasound in food processing technologies for the valorization of agri- 
food by-products and agri-food waste for compounds and products 
with high-added value (e.g. bioactive compounds, functional com
pounds, production of clean energy) are reviewed. Sustainable food 
design and development of ultrasound assisted processes to enhance the 
shelf-life of perishable food products are also discussed. Food quality 
monitoring and total quality assessment are also very important topics in 
ultrasound processing. The aim should be with lowest energy and eco
nomic resources and least impact to the environment assure food qual
ity, and positive impact to the society, in general. It is also important to 
apply combination of ultrasound with other technologies in wastewater 
treatment. Ultrasound can be efficiently used in oxidative processes/ 
wastewater processing. The aim of this special issue is to provide an 
overview and focus development of ultrasound assisted processes to 

enhance the function and nutritional value of perishable food products 
and to review food processing technologies, like ultrasound in terms of 
green and energy saving technology, in line with sustainable develop
ment goals. 

Interdisciplinary academics studying sustainable development have 
shown a significant deal of interest in ultrasound as a sustainable green 
manufacturing technology in recent years. A new chapter in the 
numerous uses of ultrasound in the food industry has been established 
by a special issue of Ultrasound Sonochemistry titled “Ultrasonic Food 
Processing as a Green and Sustainable Technology”. 

After going through several steps, including internal review, external 
independent expert review, revision, and re-review, we were able to less 
than 25 papers from the numerous submissions for publishing in this 
special issue. The use of ultrasound in various fields related to green and 
sustainable development has been thoroughly studied and discussed in 
these articles. These fields include the purification, treatment, and 
application of materials like fish mince products, low molecular weight 
polysaccharides from tremella, bass, and papaya, as well as pork, 
cherries, and spinach juice. This special issue gathers research on dietary 
fiber from Dendrocalamus brandisii Munro shoots and other studies that 
fulfill human health demands, in addition to other popular food treat
ments. It is important to note that the notion derived from Tenebrio 
molitor larvae offers some fresh perspectives on how to combat poverty 
and hunger, as suggested by the United Nations 2030 Plan. It may be 
claimed that these accepted papers highlight the importance of ultra
sonography in green processing. 

Upon careful examination of the articles that were approved for 
publication in this special issue. Concerning time, energy, efficiency, 
and product quality, we are certain that ultrasonography contributes 
significantly to green and sustainable development. Anticipatedly, the 
high-energy ultrasound-generated cavitation bubbles will quicken the 
rate of response and enhance the product’s quality following rupture. 
The fact that these methods are sustainable and environmentally 
friendly should be highlighted. 

Even though several studies have demonstrated the benefits of the 
use of ultrasound in food processing, no clear correlation has been 
found. Our goal in focusing on the sustainability of ultrasound in this 
special issue is to draw in theme contributions about sustainable sound 
processing in food. This special issue contributes to the global 
strengthening of scientists’ feeling of responsibility. We also think that 
sustainable development of ultrasonography will become a trend in this 
journal’s research and foster collaboration among socially conscious 
scientists. 
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Anet Režek Jambrak would like to acknowledge Croatian Science 
Foundation, for funding the project Digitalisation of nonthermal 
Extraction of proteins from plant by-products and Electroforming as 
output Product (IP-2022-10-2207) and this editorial belongs to the 
project deliverables. 

References 

[1] R.N. Arshad, Z. Abdul-Malek, U. Roobab, M.M.A.N. Ranjha, A. Režek Jambrak, M. 
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