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Antioxidant and Anti-inflammatory Activities of Zingiber montanum Qil in
HepG2 Cells and Lipopolysaccharide-Stimulated RAW 264.7 Macrophages
GEHTE HepG2 AMFAEZBERIAMA RAW 264.7 EREARMR PO EEAIIEM

Van-Long Truong, Benya Manochai, Thu-Trang Pham, and Woo-Sik Jeong
Food and Bio-industry Research Institute, School of Food Science and Biotechnology, College of
Agriculture and Life Sciences, Kyungpook National University, Daegu, Korea.

Department of Food and Life Sciences, College of BNIT, Inje University, Gimhae, Korea.
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Abstract :

Improvement of antioxidant and anti-inflammatory functions is believed to be an
effective strategy for protection against various diseases such as cancer, aging, and
neurodegenerative disease. This study focused on investigating antioxidant and
anti-inflammatory abilities of =LQJLEHU RR@NMODetArideed by the
supercritical CO; fluid system in HepG2 cells and lipopolysaccharide (LPS)-treated
RAW 264.7 macrophages. Ten predominant constituents of ZMO were identified, in
which triquinacene, 1,4-bis (methoxy), terpinen-4-ol, triquinacene, 1,4,7-tris
(methoxy), .-terpinene, sabinene hydrate, and

( (and 3-1-(3,4-dimethoxyphenyl)butadiene account for 86.47%. ZMO exhibited
anti-inflammatory capacity by inhibiting the formation of pro-inflammatory markers
such as nitric oxide, inducible nitric oxide synthase, cyclooxygenase-2, interleukin
(IL)-1 , IL-6, and monocyte chemoattractant protein-1 in LPS-treated macrophages.
The LPS-induced stimulation of nuclear factor-kappa B, signal transducer and
activator of transcription 3 (Stat3) and mitogen-activated protein kinase (MAPK)
pathways as evident from increased phosphorylation of IKK ./ , I B ., p65, Stat3,
ERK, JNK, and p38 MAPK was also suppressed by ZMO pretreatment. Further,
ZMO enhanced the expression of nuclear factor erythroid 2-related factor (Nrf2) and
heme oxygenase-1 (HO-1), and concurrently, reduced intracellular reactive oxygen
species accumulation in LPS-treated RAW 264.7 cells. In addition, ZMO treatment
markedly upregulated the expression of Nrf2 as well as its target genes, HO-1 and
NAD(P)H:quinone oxidoreductase 1 in HepG2 cells. These data propose that ZMO
may be a potent candidate for prevention and/or treatment of inflammatory and

oxidative conditions.



Comparative Studies of Selected Criteria Enabling Optimization of —
the Extraction of Polar Biologically Active Compounds from Alfalfa
with Supercritical Carbon Dioxide
EEZENLEBRMEELCBER _SEhkitasPRISEEYEMIEEY

Olga Wrona ', Katarzyna Rafi ‘nska >, Aneta Krakowska-Sieprawska * and Bogustaw
Buszewski >
' Lukasiewicz Research Network—New Chemical Syntheses Institute, Poland;
* Department of Environmental Chemistry and Bioanalytics, Faculty of Chemistry, Nicolaus
Copernicus University, Poland

? Centre for Modern Interdisciplinary Technologies, Nicolaus Copernicus University, Poland
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Abstract :

The aim of this research was to provide crucial and useful data about the selection of
the optimization criteria of supercritical carbon dioxide extraction of alfalfa at a
quarter-technical plant. The correlation between more general output, including total
phenolics and flavonoids content, and a more specified composition of polar
constituents was extensively studied. In all alfalfa extracts, polar bioactive
constituents were analyzed by both spectrometric (general output) and
chromatographic (detailed output) analyses. Eight specific phenolic acids and nine
flavonoids were determined. The most dominant were salicylic acid (221.41 pg g—1),
ferulic acid (119.73 pg g—1), quercetin (2.23 pg g—1 ), and apigenin (2.60 ug g—1).
For all seventeen analyzed compounds, response surface methodology and analysis of
variance were used to provide the optimal conditions of supercritical fluid extraction
for each individual constituent. The obtained data have shown that eight of those
compounds have a similar range of optimal process parameters, being significantly

analogous for optimization based on total flavonoid content.

Keywords : supercritical fluid extraction (SFE); bioactive compounds; Medicago

sativa L.; response surface methodology (RSM); optimization



Development and Optimization of Supercritical Fluid Extraction Setup Leading

to Quantification of 11 Cannabinoids Derived from Medicinal Cannabis

R FMISZENEENRSAE(C - cTHREZERAAMY 11 BAMRETES

Sadia Qamar ", Yady J. Manrique "%, Harendra S. Parekh ' and James R. Falconer '
" School of Pharmacy, Pharmacy Australia Centre of Excellence, The University of Queensland,
Brisbane, QLD 4102, Australia
* Queensland University of Technology, Brisbane, QLD 4000, Australia

Abstract :

In this study, the optimal setup of supercritical fluid extraction (SFE) was designed
and developed, leading to the quantitation of 11 distinct cannabinoids (cannabidivann
(CBDV), tetrahydrocannabivann (THCV), cannabidiol (CBD), cannabigerol (CBG)
cannabidiolic acid (CBDA), cannabigerolic acid (CBGA), cannabinol (CBN), delta
9-tetrahydrocannabinol (A9 -THC), delta 8-tetrahydrocannabinol (A8 -THC),
cannabichomere (CBC) and delta 9-tetrahydrocannabinol acid (THCA-A)) extracted
from the flowers of medicinal cannabis (sp. Sativa ). Supercritical carbon dioxide
(scCO; ) extraction was performed at 37 °C, a pressure of 250 bar with the maximum
theoretical density of CO, (893.7 kg/m3 ), which generated the highest yield of
cannabinoids from the flower-derived extract. Additionally, a cold separator
(separating chamber) was used and positioned immediately after the sample
containing chamber to maximize the yield. It was also found that successive washing
of the extract with fresh scCO; further increased yields. Ultra-high performance liquid
chromatography coupled with DAD (uHPLC-DAD) was used to develop a method for
the quantification of 11 cannabinoids. The C18 stationary phase was used in
conjunction with a two solvent system gradient program resulting in the acquisition of
the well-resolved chromatogram over a timespan of 32 min. The accuracy and
precision of isolated cannabinoids across inter-and intra-day periods were within
acceptable limits (<=15%). The assay was also fully validated and deemed sensitive
from linearity, LOQ, and LOD perspective. The findings of this body of work are
expected to facilitate improved conditions for the optimal extraction of select
cannabinoids using scCO, , which holds promise in the development of
well-characterized medicinal cannabis formulations. As to our best knowledge, this is

the first study to report the uHPLC quantification method for the analysis of 11




cannabinoids from scCO, extract in a single run with more than 1 min peak —

separation.

Keywords : cannabis flowers; neutral cannabinoids (sp. Sativa); supercritical
extraction; supercritical carbon dioxide (scCO;); SFE Nottingham unit; SFE Helix

unit
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Abstract :

Soya beans contain a variety of lipids, and it is important to selectively separate
neutral lipids from other lipids. Supercritical carbon dioxide extraction has been used
as an alternative to the selective separation of neutral lipids from soya beans, usually
using non-polar hexane. However, supercritical carbon dioxide extraction has a high
operating pressure of over 40 MPa. On the other hand, liquefied dimethyl ether
extraction, which has attracted attention in recent years, requires an operating pressure
of only 0.5 MPa, but there is concern about the possibility of an explosion during
operation because it is a flammable liquefied gas. Therefore, this study aims to reduce
the operating pressure by using a non-flammable solvent, supercritical carbon dioxide
extraction mixed with liquefied dimethyl ether as an entrainer. The extraction rate and
the amount of neutral lipids extracted increased with increasing amounts of added
liquefied dimethyl ether. In the mixed solvent, the amount of neutral lipids extracted
was higher at an operating pressure of 20 MPa than in pure supercritical carbon
dioxide extraction at 40 MPa. The mixing of liquefied dimethyl ether with
supercritical carbon dioxide allowed an improvement in the extraction of neutral

lipids while remaining non-flammable.

Keywords : supercritical fluid extraction; subcritical fluid extraction; triglyceride;

co-solvent




Extraction of Peppermint Essential Oils and Lipophilic Compounds: Assessment

of Process Kinetics and Environmental Impacts with Multiple Techniques
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AbstractpE

Consumers are becoming more mindful of their well-being. Increasing awareness of
the many beneficial properties of peppermint essential oil (EO) has significantly
increased product sales in recent years. Hydrodistillation (HD), a proven conventional
method, and a possible alternative in the form of microwave-assisted hydrodistillation
(MWHD) have been used to isolate peppermint EO. Standard Soxhlet and
alternatively supercritical fluid (SFE), microwave-assisted, and ultrasoundassisted
extraction separated the lipid extracts. The distillations employed various power
settings, and the EO yield varied from 0.15 to 0.80%. The estimated environmental
impact in terms of electricity consumption and CO2 emissions suggested that MWHD
is an energy efficient way to reduce CO2 emissions. Different extraction methods and
solvent properties affected the lipid extract yield, which ranged from 2.55 to 5.36%.

According to the corresponding values of statistical parameters, empiric mathematical

models were successfully applied to model the kinetics of MWHD and SFE processes.

KeywordspE Mentha piperita L.; hydrodistillation; microwave-assisted
hydrodistillation; supercritical fluid extraction; extraction kinetics modeling; essential

oil




Regenerative porcine dermal collagen matrix developed by supercritical
carbon dioxide extraction technology: Role in accelerated wound healing
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AbstractpE

A novel collagen matrix was developed to accelerate wound healing for hard to heal
or delayed wound heal- ing clinical conditions. It is produced from porcine skin,
chemically comparable and biocompatible to the human skin. Supercritical carbon
dioxide (SCCO 2 ) was employed to decellularize porcine skin to produce collagen
matrix (CM). To confirm the complete decellularization of the CM, hematoxylin and
eosin staining, and DNA contents were analyzed. In addition, we analyzed the
chemical content and structural property. , Q Y L W U BoxiditQand bic&npatibility
was evaluated for CM. In addition, wound healing was evaluated in a porcine excision
full-thickness skin wound model mimicking human wound healing. SCCO 2
produced CM exhibited complete de- cellularization, the chemical content was found
to be type I collagen and characteristic features were similar to that of human. CM
was found to be non-toxic in all the toxicological tests. In addition, CM exhibited
excel- lent biocompatibility in both L Q YahdMWUR YtudeR In porcine excision
full-thickness skin wound healing model, CM alone and cocultured with fibroblast
and keratinocytes exhibited decreased inflammation, complete epithelization and
enhanced wound healing. To conclude, CM produced by SCCO 2 technology revealed
chemi- cally similar to human skin type I collagen, non-toxic, good biocompatibility

and accelerated wound healing in porcine excision full-thickness skin wound model.

KeywordspBSupercritical carbon dioxide Collagen matrix Decellularized porcine skin
Wound healing, full-thickness wound porcine model



Protocols for accelerated production and purification of collagen
scaffold and atelocollagen from animal tissues
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Abstract :

Traditional purification of atelocollagen involves a harsh extraction process with
environment-polluting chemicals and costly and or timeconsuming

procedures which include salting-out, alkali, acid and enzymatic treatment and
ion-exchange chromatography. The atelocollagen

market is growing exponentially, with demand in the skincare industry and for various
medical applications. As a result, there is an urgent need

for an eco-friendly production process with minimal manipulation. We developed a
novel technique involving supercritical carbon dioxide extraction

technology to remove the cells and noncollagenous substances from the porcine hide.
Subsequent processes allow the production of

several products, including decellularized dermal membrane, high-purity collagen
particles and atelocollagen. The advantages of our process

are its faster speed and lower environmental impact and its generation of multiple
products, including high purity atelocollagen with complete

removal of telopeptides.

Keywords : atelocollagen, biomaterials, collagen membrane, collagen scaffold,
cosmetic collagen, dermal filler, porcine skin, supercritical carbon dioxide,

telopeptide, tropocollagen



