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€ 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-A1T&HERE(CE BT IREY) BB A
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€ Black Bean ( Phaseolus vulgaris L.) Polyphenolic Extract Exerts Antioxidant and
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€ Chicory Extracts and Sesquiterpene Lactones Show Potent Activity against Bacterial and
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Design and Engineering of "Green™ Nanoemulsions for Enhanced Topical Delivery of
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Hydroxytyrosol-Fortified Foods Obtained by Supercritical Fluid Extraction of Olive Oil
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Influence of Supercritical Carbon Dioxide Extraction Conditions on Extraction Yield and
Composition of Nigella sativa L. Seed Oil-Modelling, Optimization and Extraction
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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-AMENEE(CERH R E A B R A EEE A
MAPK EHMNERESMHENR SR/ NERIRFINEE

H. V. Sudeep,K. Venkatakrishna, Amritharaj,K. Gouthamchandra,B. Reethi,P. Naveen,H. B.
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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.



Black Bean ( Phaseolus vulgaris L.) Polyphenolic Extract Exerts
Antioxidant and Antiaging Potential
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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 CO2 and H20-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 1C50 0.05 +0.002 and 1C50 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

@

-

'%W




Chicory Extracts and Sesquiterpene Lactones Show Potent Activity
against Bacterial and Fungal Pathogens
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Abstract :

Chicory (Cichorium intybus L.) is an important industrial crop cultivated mainly to
extract the dietary fiber inulin. However, chicory also contains bioactive compounds
such as sesquiterpene lactones and certain polyphenols, which are currently discarded
as waste. Plants are an important source of active pharmaceutical ingredients,
including novel antimicrobials that are urgently needed due to the global spread of
drug-resistant bacteria and fungi. Here, we tested different extracts of chicory for a
range of bioactivities, including antimicrobial, antifungal and cytotoxicity assays.
Antibacterial and antifungal activities were generally more potent in ethyl acetate
extracts compared to water extracts, whereas supercritical fluid extracts showed the
broadest range of bioactivities in our assays. Remarkably, the chicory supercritical
fluid extract and a purified fraction thereof inhibited both methicillin-resistant
Staphylococcus aureus (MRSA) and ampicillin-resistant Pseudomonas aeruginosa
IBRS P0O01. Chicory extracts also showed higher antibiofilm activity against the yeast
Candida albicans than standard sesquiterpene lactone compounds. The cytotoxicity of
the extracts was generally low. Our results may thus lead to the development of novel
antibacterial and antifungal preparations that are both effective and safe for human
use.

Keywords : chicory; bioactivity; antimicrobial; antifungal; biofilm; cytotoxicity



Continuous Liquid-Liquid Extraction and in-Situ Membrane
Separation of Miscible Liquid Mixtures
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Abstract :

Separation operations are critical across a wide variety of manufacturing industries
and account for about one-quarter of all in-plant energy consumption in the United
States. Conventional liquid—liquid separation operations require either thermal or
chemical treatment, both of which have a large environmental impact and carbon
footprint. Consequently, there is a great need to develop sustainable, clean
methodologies for separation of miscible liquid mixtures. The greatest opportunities
to achieve this lie in replacing high-energy separation operations (e.g., distillation)
with low-energy alternatives such as liquid—liquid extraction. One of the primary
design challenges in liquid—liquid extraction is to maximize the interfacial area
between two immiscible (e.g., polar and nonpolar) liquids for efficient mass transfer.
However, this often involves energy-intensive methods including ultrasonication,
pumping the feed and the extractant through packed columns with high tortuosity, or
using a supercritical fluid as an extractant. Emulsifying the feed and the extractant,
especially with a surfactant, offers a large interfacial area, but subsequent separation
of emulsions can be energy-intensive and expensive. Thus, emulsions are typically
avoided in conventional extraction operations. Herein, we discuss a novel, easily
scalable, platform separation methodology termed CLEANS (continuous liquid-liquid
extraction and in-situ membrane separation). CLEANS integrates emulsion-enhanced
extraction with continuous, gravity-driven, membrane-based separation of emulsions
into a single unit operation. Our results demonstrate that the addition of a surfactant
and emulsification significantly enhance extraction (by >250% in certain cases), even
for systems where the best extractants for miscible liquid mixtures are known.
Utilizing the CLEANS methodology, we demonstrate continuous separation of a wide
range of miscible liquid mixtures, including soluble organic molecules from oils,
alcohols from esters, and even azeotropes.



Design and Engineering of ""Green’ Nanoemulsions for Enhanced
Topical Delivery of Bakuchiol Achieved in a Sustainable Manner: A
Novel Eco-Friendly Approach to Bioretinol
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Abstract :

In the present work, we establish novel “environmentally-friendly” oil-in-water
nanoemulsions to enhance the transdermal delivery of bakuchiol, the so-called
“bioretinol” obtained from powdered Psoralea corylifolia seeds via a sustainable
process, i.e., using a supercritical fluid extraction approach with pure carbon dioxide
(SC-CO2). According to Green Chemistry principles, five novel formulations were
stabilized by “green” hybrid ionic surfactants such as coco-betaine—surfactin
molecules obtained from coconut and fermented rapeseed meal. Preliminary
optimization studies involving three dispersion stability tests, i.e., centrifugation,
heating, and cooling cycles, indicated the most promising candidates for further
physicochemical analysis. Finally, nanoemulsion colloidal characterization provided
by scattering (dynamic and electrophoretic light scattering as well as backscattering),
microscopic (transmission electron and confocal laser scanning microscopy), and
spectroscopic (UV-Vis spectroscopy) methods revealed the most stable nanocarrier
for transdermal biological investigation. In vitro, topical experiments provided on
human skin cell line HaCaT keratinocytes and normal dermal NHDF fibroblasts
indicated high cell viability upon treatment of the tested formulation with a final
0.02-0.2 mg/mL bakuchiol concentration. This excellent biocompatibility was
confirmed by ex vivo and in vivo tests on animal and human skin tissue. The
improved permeability and antiaging potential of the bakuchiol-encapsulated rich




extract were observed, indicating that the obtained ecological nanoemulsions are

competitive with commercial retinol formulations. View Full-Text
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Hydroxytyrosol-Fortified Foods Obtained by Supercritical Fluid
Extraction of Olive Oil
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Abstract :

A new original process has been set-up to obtain hydroxytyrosol-enriched food by
means of CO; supercritical fluid extraction. The process is based on the direct
adsorption of hydroxytyrosol on selected foodstuff (e.g., flour, whole-wheat flour, and
sugar) when placed in contact with olive oil (which is known to contain this phenol)
under controlled temperature and pressure conditions of supercritical CO2 . The
transfer of the nutraceutical to the foodstuff was initially evaluated using a fortified
olive oil model and was then applied to commercial olive oil and foodstuff. The yield
of the hydroxytyrosol transfer was demonstrated to be quantitative. In order to prove
the suitability of the final products, hydroxytyrosol-enriched flour was used to prepare
a bread roll, which maintained the nutraceutical characteristics after the cooking.
Finally, DPPH based experiments were performed to prove the radical scavenging
activity of the functionalized foodstuff.

Keywords : hydroxytyrosol; functional foods; CO2 supercritical fluid extraction; flour;
whole-wheat flour; sugar



Influence of Supercritical Carbon Dioxide Extraction Conditions on Extraction
Yield and Composition of Nigella sativa L. Seed Oil-Modelling, Optimization
and Extraction Kinetics regarding Fatty Acid and Thymoquinone Content
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Abstract :

Nigella sativa L. is cultivated in many regions and its seeds have found use in variety
of foods, but also in traditional medicine due to high content of biologically active
essential oils. In this work optimization of supercritical carbon dioxide extraction
from N. sativa seeds was performed using response surface methodology to describe
the influence of extraction conditions on oil yield. Kinetics of oil and thymoquinone
extraction were analyzed as well. It was demonstrated that in order to collect
thymoquinone-rich N. sativa oil fraction, appropriate for health-related applications,
the extraction should be carried out at 40 -C and 10-15 MPa. Following application of
higher pressure of 35 MPa enables effective extraction of remaining oil rich in
polyunsaturated fatty acids suitable for use in food industry.
Thymoquinone-dependent antibacterial activity of the N. sativa seed oil was observed
against bacterial pathogens: Haemophilus influenzae, Staphylococcus haemolyticus,

Staphylococcus epidermidis, Enterococcus faecalis and Escherichia coli.

Keywords: Nigella sativa; thymoquinone; supercritical fluid extraction; response

surface methodology; antibacterial activity




Multi-product biorefinery from Arthrospira platensis biomass as feedstock for
bioethanol and lactic acid production
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Abstract :
With the aim to reach the maximum recovery of bulk and specialty bioproducts while
minimizing waste generation, a multi-product biorefinery for ethanol and lactic acid
production from the biomass of cyanobacterium Arthrospira platensis was
investigated. Therefore, the residual biomass resulting from different pretreatments
consisting of supercritical fluid extraction (SF) and microwave assisted extraction
with non-polar (MN) and polar solvents (MP), previously applied on A. platensis to
extract bioactive metabolites, was further valorized. In particular, it was used as a
substrate for fermentation with Saccharomyces cerevisiae LPB-287 and Lactobacillus
acidophilus ATCC 43121 to produce bioethanol (BE) and lactic acid (LA),
respectively. The maximum concentrations achieved were 3.02 +0.07 g/L of BE by
the MN process at 120 rpm 30 °C, and 9.67 = 0.05 g/L of LA by the SF process at
120 rpm 37 <C. An economic analysis of BE and LA production was carried out to
elucidate the impact of fermentation scale, fermenter costs, production titer,
fermentation time and cyanobacterial biomass production cost. The results indicated
that the critical variables are fermenter scale, equipment cost, and product titer; time
process was analyzed but was not critical. As scale increased, costs tended to stabilize,
but also more product was generated, which causes production costs per unit of
product to sharply decrease. The median value of production cost was US$ 1.27 and
US$ 0.39, for BE and LA, respectively, supporting the concept of cyanobacterium
biomass being used for fermentation and subsequent extraction to obtain ethanol and
lactic acid as end products from A. platensis.




Resource recovery of lignocellulosic biomass waste into lactic acid -
Trends to sustain cleaner production
RARBEGEREYBERYERCINAIE - #E55REENBE

Diego A.Esquivel-Hern&ndez®?, J. SadlGarc B-Pé&ez?, Itzel Y.L&ez-Pacheco?, Hafiz
M.N.Igbal?, RobertoParra-Sald war?
2Tecnologico de Monterrey, School of Engineering and Sciences, Monterrey, Mexico
b Departamento de Microbiologia Molecular, Instituto de Biotecnologia, Universidad
Nacional Autéhoma de Mé&ico (UNAM), Cuernavaca, Morelos, Mexico

Abstract :
Biomass waste generation concerns regulatory authorities to develop novel methods

to sustain biotransformation processes. Particularly, lactic acid (LA) is a bulk

commodity chemical used in diverse industries and holds a growing global market
demand. Recently, lignocellulosic waste biomass is preferred for LA bio-production
because of its non-edible and inexpensive nature. However, the information about
new pretreatment methods for lignocellulosic feedstock, and novel strains capable to
produce LA through fermentation is limited. Therefore, this review highlights the

advancement of pretreatments methods of lignocellulosic biomass and

biotransformation. Herein, we first briefly explored the main sources of
lignocellulosic waste biomass, then we explored their latest advances in pretreatment
processes particularly supercritical fluid extraction, and microwave-assisted extraction.

Approaches for bioconversion were also analyzed, such as consolidated
bioprocessing (CBP), simultaneous saccharification and fermentation (SSF), separate

hydrolysis fermentation (SHF), among other alternatives. Also, new trends and
approaches were documented, such as metagenomics to find novel strains
of microorganisms and the use of recombinant strategies for the creation of new

strains. Finally, we developed a holistic and sustainable perspective based on

novel microbial ecology tools such as next-gen sequencing, bioinformatics, and

metagenomics. All these shed light on the needs to culture powerful microbial isolates,
co-cultures, and mixed consortia to improve fermentation processes with the aim of

optimizing cultures and feedstock pretreatments.

Keywords: Lignocellulosic waste biomass, Bioconversion, Lactic acid
Amylolytic bacteria, Metagenomics: fermentation, Consolidated bioprocess
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Sustainable Extraction Techniques for Obtaining Antioxidant and
Anti-Inflammatory Compounds from the Lamiaceae and Asteraceae Species
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Abstract :

Melissa officinalis L. and Origanum majorana L., within Lamiaceae family, and
Calendula officinalis L. and Achillea millefolium L., within the Asteraceae, have been
considered a good source of bioactive ingredients with health benefits. In this study,
the supercritical fluid extraction (SFE) using pure CO- , and the ultrasound assisted
extraction (UAE) were proposed as green techniques to obtain plant-based extracts
with potential antioxidant and anti-inflammatory activities. Higher values of total
phenolic content and antioxidant activity were achieved in UAE ethanol:water (50:50,
v/v) extracts. Meanwhile, UAE pure ethanol extracts showed greater
anti-inflammatory activity. RP-HPLC-PAD-ESI-QTOF-MS/MS analysis showed a
vast number of phenolic compounds in the extracts, including unreported ones. O.
majorana ethanol:water extract presented the highest content of phenolics and
antioxidant activity; among its composition, both rosmarinic acid and luteolin
glucoside derivatives were abundant. The pure ethanol extract of A. millefolium
resulted in an important content of caffeoylquinic acid derivatives,
luteolin-7-O-glucoside and flavonoid aglycones, which could be related to the
remarkable inhibition of TNF-a, IL-1p and IL-6 cytokines. Besides, borneol and
camphor, found in the volatile fraction of A. millefolium, could contributed to this
latter activity. Thus, this study points out that O. majorana and A. millefolium are
considered a promising source of bioactive ingredients with potential use in health
promotion.

Keywords: Achillea millefolium; Origanum majorana; anti-inflammatory activity;
antioxidant activity; sustainable extraction; phenolic composition




