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This is the abstract template for the 12" International Conference on Supercritical Fluid
(Supergreen 2022). Please follow these instructions to prepare your abstract.
1) Page format
Prepare one page abstract in A4-size. Top, bottom, right and left margins are set to
25.4 mm. ‘Times New Roman’ or similar fonts are used throughout the abstract.
2) Title
Title should be centered and presented in 14 pt, bold with a fixed line spacing of 20
pt. Leave one-line space after the title. The first letter of words in title should be
capitalized except for articles, short prepositions, and conjunctions.
3) Author name(s)
Author name(s) are centered and presented in 12 pt with a fixed line spacing of 20 pt.
The corresponding author should be labelled with ‘*” and the presenting author should be
underlined.
4) Affiliation(s)
Affiliations are centered and presented in 10 pt with a fixed line spacing of 20 pt.
Leave one-line space after the affiliation.
5) Abstract
Abstract is presented in 12 pt with a fixed line spacing of 20 pt. The text should be
justified left and right. Figures and tables could be included in the abstract with the

sequential numbering. All figures and tables are accompanied with a caption.
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A laboratory study of hydraulic fracturing at the brittle-ductile transition
Me#EB &K HBHNERENR
Francesco Parisio', KeitaYoshioka” , Kiyotoshi Sakaguchi’ , RyotaGoto® , Takahiro
Miura® , Eko Pramudyo3 , Takuya Ishibashi* & NoriakiWatanabe®

! Chair of Soil Mechanics and Foundation Engineering, Technische Universitaet Bergakademie,
Freiberg, Germany.
2 Department of Environmental Informatics, Helmholtz Centre for Environmental Research - UFZ,
Leipzig, Germany.
? Department of Environmental Studies for Advanced Society, Graduate School of Environmental
Studies, Tohoku University, Sendai, Japan.
* Fukushima Renewable Energy Institute, National Institute of Advanced Industrial Science and

Technology (AIST), Koriyama, Japan.

Abstract :

Developing high-enthalpy geothermal systems requires a sufficiently permeable
formation to extract energy through fluid circulation. Injection experiments above
water's critical point have shown that fluid flow can generate a network of highly
conductive tensile cracks. However, what remains unclear is the role played by fluid
and solid rheology on the formation of a dense crack network. The decrease of fluid
viscosity with temperature and the thermally activated visco-plasticity in rock are
expected to change the deformation mechanisms and could prevent the formation of
fractures. To isolate the solid rheological effects from the fluid ones and the associated
poromechanics, we devise a hydro-fracture experimental program in a non-porous
material, polymethyl methacrylate (PMMA). In the brittle regime, we observe rotating
cracks and complex fracture patterns if a non-uniform stress distribution is introduced
in the samples. We observe an increase of ductility with temperature, hampering the
propagation of hydraulic fractures close to the glass transition temperature of PMMA,
which acts as a limit for brittle fracture propagation. Above the glass transition
temperature, acoustic emission energy drops of several orders of magnitude. Our
findings provide a helpful guidance for future studies of hydro-fracturing of

supercritical geothermal systems.



A standardized black pepper seed extract containing B-caryophyllene improves
cognitive function in scopolamine-induced amnesia model mice via regulation of
brain-derived neurotrophic factor and MAPK proteins
28 B-ATEIZE(CRBMT R B BRI M AZEEFH MAPK &H
WEREERBKREEE NERRRFIINEE
H. V. Sudeep, K. Venkatakrishna, Amritharaj, K. Gouthamchandra, B. Reethi, P.
Naveen, H. B. Lingaraju, K. Shyamprasad

R&D Center for Excellence, Vidya Herbs Pvt Ltd., Bangalore, India

Abstract :

B-caryophyllene (BCP), a natural sesquiterpene present in plants, is a selective agonist
of cannabinoid receptor type-2 (CB2) of the endocannabinoid system. In this study,
we have prepared an extract from Piper nigrum (black pepper) seeds using
supercritical fluid extraction, standardized to contain 30% BCP (Viphyllin'™). The
beneficial effects of prophylactic treatment with Viphyllin on cognitive functions
were demonstrated in Scopolamine-induced dementia model mice. Male Swiss albino
mice (25-30 g) were administered with Viphyllin (50 mg and 100 mg/kg body
weight p.o.) or donepezil (1.60 mg/kg) for 14 days. Subsequently, cognitive deficits
were induced by treating the animals intraperitoneally with Scopolamine (0.75 mg/kg).
The cognitive behavior of mice was evaluated using a novel object recognition test
(NORT) and Morris water maze (MWM) test. The brain homogenates were studied
for biochemical parameters including cholinesterase activities and antioxidant status.
Western blot analysis was performed to investigate the mechanism of action.
Viphyllin dose dependently improved the recognition and spatial memory and
cholinergic functions in Scop-treated mice. The extract was found protective against
Scop-induced oxidative damage and histopathologic changes in the brain. At

100 mg/kg Viphyllin markedly reduced the proBDNF/mBDNF ratio (p <.05) and
augmented the TrkB expression (p < .01). Viphyllin (100 mg/kg) was found to be
neuroprotective by reducing the Scop-induced upregulation of p-JNK and p-p38
MAPK proteins, Bax/Bcl-2 ratio, and caspase activation in the brain. Viphyllin also
exerted anti-inflammatory effects by downregulating Cox-2, TNF-a, and NOS-2 in
Scop-induced mice (p <.05). To summarize, our data encourage Viphyllin as a

functional ingredient/dietary supplement for brain health and cognition.

Practical applications




Black pepper is a culinary spice having several medicinal attributes. Essential oils in
the seeds of the plant give aroma and flavor to it. Here we have prepared an extract
from the seeds of black pepper using supercritical fluid extraction, characterized for
the presence of B-caryophyllene (not <30%). This research work further validates the
neuroprotective mechanism of the extract in Scopolamine-induced cognitive
impairment model mice. The findings from this study strongly suggest the beneficial
neuroactive properties of black pepper seed extract having the presence of BCP, a
CB2 receptor agonist. It can thus be used potentially as a functional food ingredient

for cognition and brain function.




Black Bean ( Phaseolus vulgaris L.) Polyphenolic Extract Exerts
Antioxidant and Antiaging Potential
Y ( Phaseolus vulgaris L. ) ZEM R NV EB M EEHMEENE N
David Fonseca-Hernandez, Eugenia Del Carmen Lugo-Cervantes, Antonio

Escobedo-Reyes and Luis Mojica

Tecnologia Alimentaria, Centro de Investigacion y Asistencia en Tecnologia y Disefio del Estado

de Jalisco, A.C. CIATEJ, Unidad Zapopan, Camino Arenero 1227, El Bajio, Jalisco, Mexico

Abstract :

Phenolic compounds present in common beans (Phaseolus vulgaris L.) have been
reported to possess antimicrobial, anti-inflammatory and ultraviolet radiation (UVR)
protective properties. UVR from sunlight, which consists of UV-B and UV-A
radiations, induces reactive oxygen species (ROS) and free radical formation,
consequently activating proteinases and enzymes such as elastase and tyrosinase,
leading to premature skin aging. The objective of this work was to extract,
characterize and evaluate the antioxidant and antiaging potential of polyphenols from
a black bean endemic variety. The polyphenolic extract was obtained from black
beans by supercritical fluid extraction (SFE) using CO, with a mixture of
water—ethanol as a cosolvent and conventional leaching with a mixture of
water—ethanol as solvent. The polyphenolic extracts were purified and characterized,
and antioxidant potential, tyrosinase and elastase inhibitory potentials were measured.
The extract obtained using the SFE method using CO, and H,O—Ethanol (50:50 v/v)
as a cosolvent showed the highest total phenolic compounds yield, with 66.60 + 7.41
mg GAE/g coat (p > 0.05) and 7.30 = 0.64 mg C3GE/g coat (p < 0.05) of
anthocyanins compared to conventional leaching. Nineteen tentative phenolic
compounds were identified in leaching crude extract using ESI-QTOF.
Quercetin-3-D-galactoside was identified in crude and purified extracts. The purified
SFC extract showed IC50 0.05 + 0.002 and IC50 0.21 + 0.008 mg/mL for DPPH and
ABTS, respectively. The lowest IC50 value of tyrosinase inhibition was 0.143 + 0.02
mg/mL and 0.005 £+ 0.003 mg/mL of elastase inhibition for leaching purified extract.
Phenolic compounds presented theoretical free energy values ranging from —5.3 to
—7.8 kcal/mol for tyrosinase and —2.5 to —6.8 kcal/mol for elastase in molecular
docking (in silico) studies. The results suggest that the purified extracts obtained by
SFE or conventional leaching extraction could act as antioxidant and antiaging

ingredients for cosmeceutical applications.

Keywords : phenolic compounds; black bean; tyrosinase; elastase; antioxidant;

supercritical fluids extraction



CO; Supercritical Fluid Extraction of Oleoresins from Sea Buckthorn Pomace:
Evidence of Advanced Bioactive Profile and Selected Functionality
IWRREREMRIAERY CO, HBERFUMASZAN | SEEYEMENEEINEERIE R
Liliana Mihalcea', Mihaela Turturica', Elena Iulia Cucolea’, George-Madalin Danila?,
Loredana Dumitras, cul, Gigi Comanl, Oana Emilia Constantinl, Leontina
Grigore-Gurgu' and Nicoleta Stanciuc'

! Faculty of Food Science and Engineering, Dunarea de Jos University of Galati,800201, Romania

% Cromatec Plus SRL, Research Center for Instrumental Analysis SCIENT, Tancabes,ti, Romania

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 ug/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




Lippia graveolens HBK oleoresins, extracted by supercritical fluids, showed
bactericidal activity against multidrug resistance Enterococcus faecalis and
Staphylococcus aureus strains
R FUMAS T2 XAV Lippia Graveolens HBK JHI fE ML EEBIKEN T EC B EIKE
BEREEN
Oscar de Jesus Calva-Cruz, Nallely S. Badillo-Larios, Antonio De Ledn-Rodriguez,

Eduardo Espitia-Rangel, Raul Gonzalez-Garcia, Edgar Alejandro
Turrubiartes-Martinez, Arnulfo Castro-Gallardo & Ana Paulina Barba de la Rosa

Instituto Potosino de Investigacion Cientifica y Tecnologica A. C., San Luis Potosi, Mexico
Centro de Investigacion en Ciencias de la Salud y Biomedicina, Universidad Autonoma de San
Luis Potosi, San Luis Potosi, Mexico
Instituto Nacional de Investigaciones Forestales, Agricolas y Pecuarias, Campo Experimental
Valle de México, Coatlinchan, Mexico

Universidad Autonoma de San Luis Potosi, San Luis Potosi, Mexico

Abstract :

OBJECTIVE: The aim of this work was to characterize Lippia graveolens oleoresins,
obtained by Supercritical Fluid Extraction (SFE), from crops collected at different
locations in Mexico. The antimicrobial effect of oleoresins was tested in reference
strains and clinical isolates of susceptible and multidrug resistant (MDR) strains of
Enterococcus faecalis and Staphylococcus aureus .

SIGNIFICANCE: The increasing of MDR strains is becoming a global public health
problem that has led to the search for new treatments, and essential oils have resurged
as a source of compounds with bactericidal functions. Oregano essential oil has
attracted attention recently, however, this oil is mainly obtained by hydro-distillation
(uses large amounts of water) or solvents extraction (potential contaminant). SFE has
gained popularity as it represents an environmentally friendly technology.
METHODS: L. graveolens oleoresins were obtained by SFE, total phenol contents
were quantified by Folin-Ciocalteu method, the identification of compounds and
thymol and carvacrol quantification was carried out by GC-MS. The antimicrobial
activity was tested by minimum inhibitory concentration (MIC) and minimum
bactericidal concentration (MBC).

RESULTS: SFE showed higher yields compared with the hydro-distillation process.
L. graveolens grown in different Mexican locations showed differences in oleoresin

composition and a slightly different antimicrobial capacity against clinical isolates.



CONCLUSIONS: It was demonstrated that SFE is an efficient technology for
extracting L. graveolens oleoresins. Additionally, the solvent-free extraction method
and the observed antimicrobial effect, increases the applications of these oleoresins in

fields such as cosmetics, food industry, medicine, amongst others.

Keywords : Antimicrobial activity, essential oil, gas chromatography-mass
spectrometry, Lippia graveolens, multidrug resistance pathogens, oleoresins,

phytochemical composition, supercritical CO,



Pharmaceutical Applications of Supercritical Fluid Extraction of
Emulsions for Micro-/Nanoparticle Formation
PR/ AR R BRI ARV FL R BB R SR BS 2 ENRO B ZE B Y
Heejun Park', Jeong-Soo Kim®, Sebin Kim', Eun-Sol Ha®, Min-Soo Kim® and

Sung-Joo Hwang'

" College of Pharmacy, Duksung Women’s University, 33, Dobong-gu, Seoul 01369, Korea
*Dong-A ST Co. Ltd., 21, Geumhwa-ro 105beon-gil, Giheung-gu, Yongin-si 17073, Korea
3 College of Pharmacy, Pusan National University, 63 Busandaehak-ro, Busan 46241, Korea
* Yonsei Institute of Pharmaceutical Sciences & College of Pharmacy, Yonsei University, 85

Songdogwahak-ro, Yeonsu-gu, Incheon 21983, Korea

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



Polycyclic aromatic hydrocarbon contamination in soils and sediments:
Sustainable approaches for extraction and remediation
TIEFLEYPRZIRFS KSR | REFEERNTRFHER A

ThilokaKariyawasam®™ °, Gregory S.Doran™°, Julia A.Howitt"°, Paul D.Prenzler™®

*School of Agricultural, Environmental and Veterinary Sciences, Charles Sturt
University, Wagga Wagga, Australia
® Institute for Land, Water and Society, Charles Sturt University, Albury, Australia
¢ Graham Centre for Agricultural Innovation, Charles Sturt University, Australia

Abstract :

Polycyclic aromatic hydrocarbons (PAHs) are carcinogenic environmental pollutants
that are extremely hydrophobic in nature and resistant to biological degradation.
Extraction of PAHs from environmental matrices is the first and most crucial step in
PAH quantification. Extraction followed by quantification is essential to understand
the extent of contamination prior to the application of remediation approaches. Due to
their non-polar structures, PAHs can be adsorbed tightly to the organic matter in soils
and sediments, making them more difficult to be extracted. Extraction of PAHs can be
achieved by a variety of methods. Techniques such as supercritical and subcritical
fluid extraction, microwave-assisted solvent extraction, plant oil-assisted extraction
and some microextraction techniques provide faster PAH extraction using less organic
solvents, while providing a more environmentally friendly and safer process with
minimum matrix interferences. More recently, more environmentally friendly
methods for soil and sediment remediation have been explored. This often involves
using natural chemicals, such as biosurfactants, to solubilize PAHs in contaminated
soils and sediments to allow subsequent microbial degradation. Vermiremediation and
microbial enzyme-mediated remediation are emerging approaches, which require
further development. The following summarises the existing literature on traditional
PAH extraction and bioremediation methods and contrasts them to newer, more

environmentally friendly ways.

Keywords : Polycyclic aromatic hydrocarbons, Soil, Sediment, Extraction,

Bioremediation




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




Uncovering the Bioactivity of Aurantiochytrium sp.: a Comparison
of Extraction Methodologies
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Abstract :

Aurantiochytrium sp. 1s 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.

Key Points :
*Potent anti-inflammatory activity in supercritical CO, extracts.
*High-pressure extracts exhibited strong C. albicans inhibitory activity.

*Hydrodistilled extracts maximized most bioactivity responses.




