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Supercritical-CO, extraction, identification and quantification of
polyprenol as a bioactive ingredient from Irish trees species
RS CO, 2 - EEMESAEEMBERBRPIEASEEEMTNRX %

HadilAlaydi'?", Peter Downey' , Michelle McKeon-Bennett® & Tanya Beletskaya'"
" Department of Applied Science, Limerick Institute of Technology, Moylish Park, Moylish,
Co Limerick, Ireland.

* Athlone Institute of Technology, Dublin Road, Athlone, Co Westmeath, Ireland.

? Shannon Applied Biotechnology Centre, Department of Applied Science, Limerick Institute
of Technology, Moylish Park, Moylish, Co Limerick, Ireland.

“email: hadil.alaydi@lit.ie; tanya.beletskya@lit.ie

Scientific Reports 2021 April 2,

This study ascertained the accumulation of polyprenol from four Irish conifer species
Picea sitchensis, Cedrus atlantica 'Glauca', Pinus sylvestris and Taxus baccata and one
flowering tree Cotoneaster hybrida using supercritical fluid extraction with carbon
dioxide (SFE-CO, ) and solvent extraction. The effects of SFE-CO, parameters such
as temperature (ranged from 40 to 70 [Formula: see text]), pressure (ranged from 100
to 350 bars) and dynamic time (from 70 min to 7 h) were analysed on the extraction
efficiency of polyprenol. Qualitative and quantitative analysis of polyprenol was
examined using high-performance liquid chromatography. Results showed that P.
sylvestris accumulated the highest polyprenol yield of 14.00 +[Formula: see
text]mg g-1 DW when extracted with hexane:acetone (1:1 v/v). However, with
SFE-CO; conditions of 200 bars, 70 [Formula: see text], 7 h, with absolute ethanol as
a cosolvent with a flow rate of 0.05 ml min-1 , P. sitchensis accumulated the highest
polyprenol yield of 6.35 + [Formula: see text] mg g-1 DW. This study emphasised the
potential application of SFE-CO; in the extraction of polyprenol as an

environmentally friendly method to be used in pharmaceutical and food industries.



Valorization of byproducts from tropical fruits: A review, Part 2:
Applications, economic, and environmental aspects of biorefinery via
supercritical fluid extraction
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" Business Unit Separation and Conversion Technology, Flemish Institute for Technological
Research (VITO), Mol, Belgium
* Department of Food Technology, Safety and Health, Ghent University, Ghent, Belgium
? Department of Food Science and Biotechnology, Escuela Politécnica Nacional, Quito, Pichincha,

Ecuador

Comprehensive Reviews in Food Science and Food Safety 2021 April 16

Abstract :

The global trade of tropical fruits is expected to increase significantly in the coming years.
In 2018, the production was approximately 100 million tones, an increase of 3.3%
compared to the previous year. Nevertheless, according to the Food and Agricultural
Organization, every year one-third of the food produced in the world for human
consumption is lost or wasted. More specifically, around 45% of the fruits, constituted
mainly by peels, seeds, and pulps after juice extraction, are discarded mainly in the
agricultural and processing steps. Therefore, decreasing and/or using these byproducts,
which are often rich in bioactive components, have become an important focus for both
the scientific community and the fruit processing industry. In this line, supercritical fluid
extraction (SFE) technology is expected to play a significant role in the valorization of
these byproducts. This review presents the concepts of a tropical fruit biorefinery using
supercritical CO; extraction and the potential applications of the isolated fractions. There
is a specific focus on the extraction of bioactive compounds, that is, carotenoids and
phenolics, but also oils and other valuable molecules. Moreover, the techno-economic and
environmental performance is assessed. Overall, the biorefinery of tropical fruits via SFE
provides new opportunities for development of food and pharmaceutical products with

improved economic and environmental performance.

Keywords : biorefinery, circular economy, environmental impact, technoeconomic

assessment, tropical fruits



Bioactive Compounds Obtained from Polish '""Marynka" Hop Variety Using
Efficient Two-Step Supercritical Fluid Extraction and Comparison of Their
Antibacterial, Cytotoxic, and Anti-Proliferative Activities In Vitro
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Katarzyna Klimek, Katarzyna Tyskiewicz, Malgorzata Miazga-Karska, Agnieszka

Debczak, Edward Roj, Grazyna Ginalska

a Journal of Synthetic Chemistry and Natural Product Chemistry 2021 April 19

Given the health-beneficial properties of compounds from hop, there is still a growing
trend towards developing successful extraction methods with the highest yield and
also receiving the products with high added value. The aim of this study was to
develop efficient extraction method for isolation of bioactive compounds from the
Polish "Marynka" hop variety. The modified two-step supercritical fluid extraction
allowed to obtain two hop samples, namely crude extract (E1), composed of a-acids,
B-acids, and terpene derivatives, as well as pure xanthohumol with higher yield than
that of other available methods. The post-extraction residues (R1) were re-extracted in
order to obtain extract E2 enriched in xanthohumol. Then, both samples were
subjected to investigation of their antibacterial (anti-acne, anti-caries), cytotoxic, and
anti-proliferative activities in vitro. It was demonstrated that extract (E1) possessed
more beneficial biological properties than xanthohumol. It exhibited not only better
antibacterial activity against Gram-positive bacteria strains (MIC, MBC) but also
possessed a higher synergistic effect with commercial antibiotics when compared to
xanthohumol. Moreover, cell culture experiments revealed that crude extract neither
inhibited viability nor divisions of normal skin fibroblasts as strongly as xanthohumol.
In turn, calculated selectivity indexes showed that the crude extract had from slightly
to significantly better selective anti-proliferative activity towards cancer cells in

comparison with xanthohumol.



In Vitro Bioactivity of Astaxanthin and Peptides from Hydrolisates of Shrimp
( Parapenaeus longirostris ) By-Products: From the Extraction Process to
Biological Effect Evaluation, as Pilot Actions for the Strategy "From Waste to
Profit"
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Concetta Maria Messina, Simona Manuguerra, Rosaria Arena, Giuseppe Renda,

Giovanna Ficano, Mariano Randazzo, Stefano Fricano, Saloua Sadok, Andrea Santulli

Marine Drugs 2021 April 13

Non-edible parts of crustaceans could be a rich source of valuable bioactive
compounds such as the carotenoid astaxanthin and peptides, which have
well-recognized beneficial effects. These compounds are widely used in
nutraceuticals and pharmaceuticals, and their market is rapidly growing, suggesting
the need to find alternative sources. The aim of this work was to set up a pilot-scale
protocol for the reutilization of by-products of processed shrimp, in order to address
the utilization of this valuable biomass for nutraceutical and pharmaceuticals
application, through the extraction of astaxanthin-enriched oil and antioxidant-rich
protein hydrolysates. Astaxanthin (AST) was obtained using "green extraction
methods," such as using fish oil and different fatty acid ethyl esters as solvents and
through supercritical fluid extraction (SFE), whereas bioactive peptides were obtained
by protease hydrolysis. Both astaxanthin and bioactive peptides exhibited bioactive
properties in vitro in cellular model systems, such as antioxidant and angiotensin [
converting enzyme (ACE) inhibitory activities (IA). The results show higher
astaxanthin yields in ethyl esters fatty acids (TFA) extraction and significant
enrichment by short-path distillation (SPD) up to 114.80 + 1.23 pg/mL. Peptide
fractions of <3 kDa and 3-5 kDa exhibited greater antioxidant activity while the
fraction 5-10 kDa exhibited a better ACE-IA. Lower-molecular-weight bioactive
peptides and astaxanthin extracted using supercritical fluids showed protective effects
against oxidative damage in 142BR and in 3T3 cell lines. These results suggest that
"green" extraction methods allow us to obtain high-quality bioactive compounds from

large volumes of shrimp waste for nutraceutical and pharmaceutical applications.




