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Supercritical Carbon Dioxide Decellularized Porcine Bone Graft: Role in the
Reconstruction of the Orbital Floor
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COz2 Supercritical Fluid Extraction of Oleoresins from Sea Buckthorn Pomace:
Evidence of Advanced Bioactive Profile and Selected Functionality
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Abstract

The processing of sea buckthorn generates a significant amount of pomace, seeds and
skin considered valuable sources of health-promoting macromolecules, such as
carotenoids, pectin, flavonoids, phytosterols, polyunsaturated fatty acids and
tocopherols. In this study, the bioactives from sea buckthorn pomace (SBP) were

extracted using supercritical carbon dioxide (SFE-CO- ), at different temperatures and

pressures, allowing for obtaining four fractions according to separators (S40 and S45).

The highest carotenoid content of 396.12 +1.02 mg/g D.W. was found in the S40
fraction, at extraction parameters of 35 -C/45 MPa, yielding an antioxidant activity of
32.10 £0.17 mMol TEAC/g D.W. The representative carotenoids in the extract were
zeaxanthin, B-carotene and lycopene, whereas all enriched SFE-CO- extracts
contained a-, B- and d-tocopherol, with a-tocopherol representing around 82% of all
fractions. B-sitosterol was the major phytosterol in the fractions derived from S45. All
fractions contained significant fatty acids, with a predominance of linoleic acid.
Remarkably, the enriched extracts showed a significant palmitoleic acid content,
ranging from 53 to 65 |g/g. S40 extracts showed a good antibacterial activity against
Staphylococcus aureus and Aeromonas hydrophila ATCC 7966, whereas S45 extracts
showed a growth inhibition rate of 100% against Aspergillus niger after three days of
growth. Our results are valuable, and they allow identifying the different profiles of
extracts with many different applications in food, pharmaceutics, nutraceuticals and
cosmeceuticals.

Keywords : sea buckthorn pomace; oleoresins; CO- supercritical fluid extraction;

antioxidant activity; antimicrobial activity




Lipid Metabolism and its Mechanism Triggered by Supercritical CO2 Extract of
Adlay ( Coix lacryma-jobi var. ma-yuen (Rom. Caill.) Stapf) Bran in High-Fat
Diet Induced Hyperlipidemic Hamsters
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Abstract

Adlay (Coix lacryma-jobi var. ma-yuen (Rom. Caill.) Stapf) seeds are edible crop
classified as Traditional Chinese Medicine (TCM). Adlay bran (AB) is one of the
wastes generated during adlay refining processes. In this work, supercritical fluid
extract of AB (AB-SCF) was investigated to reveal its lipid regulating potential and
decode its bifunctional ingredients. AB-SCF>0.5 (30.84 mg/kg/body weight),
AB-SCFx1 (61.67 mg/kg/BW), AB-SCF>6 (308.35 mg/kg/BW) and AB-SCFx10
(616.70 mg/kg/BW) were administrated to high fat-diet (HFD) induced
hyperglycemic hamsters for 8 weeks. The results indicates that AB-SCF displays a
prevention of dramatic body weight gains, lower levels of serum TG, TC, LDL-C and
higher in HDL-C, amelioration of cardiovascular risk, alleviation of hepatic TG, TC
and lipid peroxidation, and enhancement on cholesterol metabolism with higher bile
acid excretion. Investigations on energy metabolic mechanism demonstrates that the
hyperlipidemia mitigating capacities of AB-SCF are up-regulated on lipoprotein
lipase, AMPK, p-AMPK and down-regulated at fatty acid synthase. Major
bio-functional lipid compositions are identified as linoleic acid (28.59%) and oleic
acid (56.95%). Non-lipid chemical and active markers are confirmed as
3-O-(trans-4-feruloyl)-p-sitostanol (1463.42 ppm), 3-O-(cis-4-feruloyl)-B-sitostanol
(162.60 ppm), and B-sitosterol (4117.72 ppm). These compositions might



synergistically responsible for the mentioned activities and can be regarded as
analytical targets in quality control. AB-SCF may be considered as a promising

complementary supplement, and developed as a functional food or new botanical drug
in the future.

Keywords : adlay bran, supercritical fluid extract, hypolipidemic capacity, unsaturated
fatty acids (UFAs), ferulate phytostanol esters



Pharmaceutical Applications of Supercritical Fluid Extraction of
Emulsions for Micro-/Nanoparticle Formation
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Abstract

Micro-/nanoparticle formulations containing drugs with or without various
biocompatible excipients are widely used in the pharmaceutical field to improve the
physicochemical and clinical properties of the final drug product. Among the various
micro-/nanoparticle production technologies, emulsion-based particle formation is the
most widely used because of its unique advantages such as uniform generation of
spherical small particles and higher encapsulation efficiency (EE). For this
emulsion-based micro-/nanoparticle technology, one of the most important factors is
the extraction efficiency associated with the fast removal of the organic solvent. In
consideration of this, a technology called supercritical fluid extraction of emulsions
(SFEE) that uses the unique mass transfer mechanism and solvent power of a
supercritical fluid (SCF) has been proposed to overcome the shortcomings of several
conventional technologies such as solvent evaporation, extraction, and spray drying.
This review article presents the main aspects of SFEE technology for the preparation
of micro-/nanoparticles by focusing on its pharmaceutical applications, which have
been organized and classified according to several types of drug delivery systems and
active pharmaceutical ingredients. It was definitely confirmed that SFEE can be
applied in a variety of drugs from water-soluble to poorly water-soluble. In addition, it
has advantages such as low organic solvent residual, high EE, desirable release
control, better particle size control, and agglomeration prevention through efficient
and fast solvent removal compared to conventional micro-/nanoparticle technologies.
Therefore, this review will be a good resource for determining the applicability of
SFEE to obtain better pharmaceutical quality when researchers in related fields want
to select a suitable manufacturing process for preparing desired micro-/nanoparticle
drug delivery systems containing their active material.

Keywords : supercritical fluid; supercritical fluid extraction of emulsions;
micro-/nanoparticle; pharmaceutical application



Recovery of biologically active compounds from stinging nettle leaves
part I: Supercritical carbon dioxide extraction
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Abstract

Stinging nettle is annual plant from Urticaceae family used as food and medicine.
Due to the nonsufficient data, this work aimed to isolate the bioactive compounds
from the stinging nettle leaves by supercritical carbon dioxide. Extracts were analyzed
and assessed for antioxidant and cytotoxic activities. Main fatty acids were a-linolenic
(31.06-58.42 mg/g E), palmitic (9.17-13.12 mg/g E), and linoleic (10.93-16.51 mg/g
E) acids. Chlorophylls (33.00-7365.11 mg/100 g E) and carotenoids

(166.88-722.62 mg/100 g E) were also found in all samples. Four empirical Kinetic
equations were effectively utilized for kinetic modeling of supercritical fluid
extraction. As per proper statistical features, empirical models show good concurrence
with experimental data. The numerical modeling of a process is gainful to foresee the
process conduct and furthermore extend the methodology from laboratory to

industrial scales. The principal component analysis was used to visualize the fatty
acids profile, antioxidant capacity, and cytotoxic activity of extract.

Keywords: Stinging nettle, Supercritical fluid extraction, Chemical profile, Biological
activity, Extraction kinetics, Principal component analysis



Strategies to Improve the Potential Functionality of Fruit-Based
Fermented Beverages
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Abstract

It is only recently that fermentation has been facing a dynamic revival in the food
industry. Fermented fruit-based beverages are among the most ancient products
consumed worldwide, while in recent years special research attention has been
granted to assess their functionality. This review highlights the functional potential of
alcoholic and non-alcoholic fermented fruit beverages in terms of chemical and
nutritional profiles that impact on human health, considering the natural occurrence
and enrichment of fermented fruit-based beverages in phenolic compounds, vitamins
and minerals, and pro/prebiotics. The health benefits of fruit-based beverages that
resulted from lactic, acetic, alcoholic, or symbiotic fermentation and specific daily
recommended doses of each claimed bioactive compound were also highlighted. The
latest trends on pre-fermentative methods used to optimize the extraction of bioactive
compounds (maceration, decoction, and extraction assisted by supercritical fluids,
microwave, ultrasound, pulsed electric fields, high pressure homogenization, or
enzymes) are critically assessed. As such, optimized fermentation processes and
post-fermentative operations, reviewed in an industrial scale-up, can prolong the shelf
life and the quality of fermented fruit beverages.

Keywords : fermentation; functional; fermented beverages; bioactive compounds



Supercritical fluid extraction (SCFE) as green extraction technology for
high-value metabolites of algae, its potential trends in food and human health
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Abstract

Application of high-value algal metabolites (HVAMS) in cosmetics, additives,
pigments, foods and medicines are very important. These HVAMs can be obtained
from the cultivation of micro- and macro-algae. These metabolites can benefit human
and animal health in a physiological and nutritional manner. However, because of
conventional extraction methods and their energy and the use of pollutant solvents,
the availability of HVAMs from algae remains insufficient. Receiving their
sustainability and environmental benefits have recently made green extraction
technologies for HVAM extractions more desirable. But very little information is
available about the technology of green extraction of algae from these HVAM. This
review, therefore, highlights the supercritical fluid extraction (SCFE) as principal
green extraction technology and their ideal parameters for extracting HVAMs. In first,
general information is provided concerning the HVAMs and their components of
macro and micro origin. The review also includes a description of SCFE technology's
properties, instrumentation operation, solvents used, and the merits and demerits.
Moreover, there are several HVAMSs associated with their numerous high-level
biological activities which include high-level antioxidant, anti-inflammatory,

anticancer and antimicrobial activity and have potential health-beneficial effects in




:
)
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humans since they are all HVAMSs, such as foods and nutraceuticals. Finally, it ——
provides future insights, obstacles, and suggestions for selecting the right technologies
for extraction.

Keywords : Supercritical fluid extraction, High-value metabolites, Micro- and
macro-algae, Food application, Human health



Uncovering the Bioactivity of Aurantiochytrium sp.: a Comparison
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Abstract

Aurantiochytrium sp. is an emerging alternative source of polyunsaturated fatty acids
(PUFAs), docosahexaenoic acid (DHA), and squalene, playing an important role in
the phasing out of traditional fish sources for these compounds. Novel lipid extraction
techniques with a focus on sustainability and low environmental footprint are being
developed for this organism, but the exploration of other added-value compounds
within it is still very limited. In this work, a combination of novel green extraction
techniques (high hydrostatic pressure extraction (HPE) and supercritical fluid
extraction (SFE)) and traditional techniques (organic solvent Soxhlet extraction and
hydrodistillation (HD)) was used to obtain lipophilic extracts of Aurantiochytrium sp.,
which were then screened for antioxidant (DPPH radical reduction capacity and
ferric-reducing antioxidant potential (FRAP) assays), lipid oxidation protection,
antimicrobial, anti-aging enzyme inhibition (collagenase, elastase and hyaluronidase),
and anti-inflammatory (inhibition of NO production) activities. The screening
revealed promising extracts in nearly all categories of biological activity tested, with
only the enzymatic inhibition being low in all extracts. Powerful lipid oxidation
protection and anti-inflammatory activity were observed in most SFE samples.
Ethanolic HPEs inhibited both lipid oxidation reactions and microbial growth. The
HD extract demonstrated high antioxidant, antimicrobial, and anti-inflammatory
activities making, it a major contender for further studies aiming at the valorization
of Aurantiochytrium sp. Taken together, this study presents compelling evidence of
the bioactive potential of Aurantiochytrium sp. and encourages further exploration of

its composition and application.

Keywords : High hydrostatic pressure, Supercritical CO., Hydrodistillation,

Antioxidant, Antimicrobial, Anti-aging, Anti-inflammatory



