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Caferana seeds ( Bunchosia glandulifera ) as a new source of nutrients:
Evaluation of the proximal composition, solvent extraction, bioactive compounds,
and o-lactam isolation
Caferana #&F ( Bunchosia gearulifera ) fER—T@HMNEERIR : fln o - AEIR
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Sara Fraga®, Fabio” Domingues Nasario *® Daniel Gongalves®, Fernando Antonio
Cabral®, Guilherme Jos’e Maximo®, Antonio Jos’e de Almeida Meirelles®, Anita
Jocelyne Marsaioli®, Klicia Araujo Sampaio®
*School of Food Engineering (FEA), University of Campinas (UNICAMP), Brazil
® Institute of Chemistry (IQ), University of Campinas (UNICAMP), Brazil

Abstract

The proximal composition, amino acid, carbohydrate, and volatile profiles of caferana
(Bunchosia glandulifera) seeds flour were here assessed. Seeds were also subjected to
the following extraction processes: one with pressurized ethanol (PLE) and two with
ethanol + supercritical CO, mixture at different temperatures and pressures (SC1 and
SC2). Extracts were characterized in terms of caffeine, total phenolic, and 8-lactam.
The characterization of caferana seed and its extracts is unprecedented in terms of
carbohydrate and volatiles profiles, besides the 6-lactam identification/isolation. SC2
extract exhibited a higher caffeine (9.3 mg/g) and d-lactam (29.4 mg/ g) content,
whereas the PLE extract contained a higher total phenolic amount (3.0 mgGAE/g).
Caferana is regionally associated to protective effects on mental health. Its byproduct
(seed) revealed to be a promising source of bioactive compounds, and a potential raw
material of nutritive extracts and flours that can be incorporated into pharmaceutical,

nutraceutical, cosmetic, and food products.

Keywords Supercritical extraction Caffeine Phenolic compounds Amino acids

Carbohydrates Volatile compounds Chemical compounds



Procyanidins: From Agro-Industrial Waste to Food as Bioactive Molecules
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Leidy Johana Valencia-Hernandez', Jorge E. Wong-Paz’ , Juan Alberto
Ascacio-Valdés], Mobnica L. Chévez-Gonzélez], Juan Carlos Contreras-Esquivel1 and
Cristobal N. Aguilar’

"Bioprocesses and Bioproducts Research Group, Food Research Department, School of
Chemistry, Universidad Autonoma de Coahuila, Mexico

*Tecnoldgico Nacional de México, Instituto Tecnologico de Ciudad Valles, Mexico

Abstract

Procyanidins are an important group of bioactive molecules known for their benefits
to human health. These compounds are promising in the treatment of chronic
metabolic diseases such as cancer, diabetes, and cardiovascular disease, as they
prevent cell damage related to oxidative stress. It is necessary to study effective
extraction methods for the recovery of these components. In this review, advances in
the recovery of procyanidins from agro-industrial wastes are presented, which are
obtained through ultrasound-assisted extraction, microwave-assisted extraction,
supercritical fluid extraction, pressurized fluid extraction and subcritical water
extraction. Current trends focus on the extraction of procyanidins from seeds, peels,
pomaces, leaves and bark in agro-industrial wastes, which are extracted by ultrasound.
Some techniques have been coupled with environmentally friendly techniques. There
are few studies focused on the extraction and evaluation of biological activities of
procyanidins. The identification and quantification of these compounds are the result
of the study of the polyphenolic profile of plant sources. Antioxidant, antibiotic, and
anti-inflammatory activity are presented as the biological properties of greatest
interest. Agro-industrial wastes can be an economical and easily accessible source for

the extraction of procyanidins.

Keywords procyanidins; agro-industrial waste; extraction process; bioactive



Study of the potential neuroprotective effect of Dunaliella salina
extract in SH-SYSY cell model
ndU&3-#/2BP-SH-SYSY AIfRIEEL 7B A REF AR

Rocio Gallegol, Alberto Valdés], José David Sénchez-Martinez],
Zully J. Suarez-Montenegro', Elena Ibafiez', Alejandro Cifuentes', Miguel Herrero'

! Laboratory of Foodomics, Institute of Food Science Research (CIAL, CSIC-UAM), Madrid, Spain

Abstract

Alzheimer’s disease (AD) is the most common form of dementia caused by a
progressive loss of neurons from diferent regions of the brain. This multifactorial
pathophysiology has been widely characterized by neuroinfammation, extensive
oxidative damage, synaptic loss, and neuronal cell death. In this sense, the design of
multi-target strategies to prevent or delay its progression is a challenging goal. In the
present work, diferent in vitro assays including antioxidant, anti-infammatory, and
anti-cholinergic activities of a carotenoid-enriched extract from Dunaliella salina
microalgae obtained by supercritical fuid extraction are studied. Moreover, its
potential neuroprotective efect in the human neuron-like SH-SYSY cell model against
remarkable hallmarks of AD was also evaluated. In parallel, a comprehensive
metabolomics study based on the use of charged-surface hybrid chromatography
(CSH) and hydrophilic interaction liquid chromatography (HILIC) coupled to
high-resolution tandem mass spectrometry (Q-TOF MS/MS) was applied to evaluate
the efects of the extract on the metabolism of the treated cells. The use of advanced
bioinformatics and statistical tools allowed the identifcation of more than 314
metabolites in SH-SYSY cells, of which a great number of phosphatidylcholines,
triacylglycerols, and fatty acids were signifcantly increased, while several
phosphatidylglycerols were decreased, compared to controls. These lipidomic changes
in cells along with the possible role exerted by carotenoids and other minor
compounds on the cell membrane might explain the observed neuroprotective efect of
the D. salina extract. However, future experiments using in vivo models to

corroborate this hypothesis must be carried out.

Keywords Alzheimer’s disease, Dunaliella salina, Neuroprotection, Carotenoids,
AB1-42 - Glutamate



Supercritical Fluid Extraction of Phenolic Compounds from Mango ( Mangifera
indica L.) Seed Kernels and Their Application as an Antioxidant in an Edible Oil
Ry7fLd “aAhE"y#BPFK]IQIE3=(j»3-#Y#+!] hEE < C@i2~<"y"XFK1°E

Luis Miguel Buelvas-Puellol, Gabriela Franco-Arnedol, Hugo A. Martinez-Correaz,
Diego Ballesteros-Vivas®, Andrea del Pilar Sanchez-Camargo®, Diego
Miranda-Lasprilla’, Carlos-Eduardo Narvaez-Cuenca' and Fabian Parada-Alfonso’
"Food Chemistry Research Group, Departamento de Quimica, Facultad de Ciencias, Universidad
Nacional de Colombia, Colombia
? Departamento de Ingenieria, Universidad Nacional de Colombia, Colombia
3 Departamento de Nutricién y Bioquimica, Facultad de Ciencias, Pontificia Universidad Javeriana,
Colombia
* Grupo de Disefio de Productos y Procesos (GDPP), Department of Food and Chemical
Engineering, Universidad de los Andes, Colombia

> Facultad de Ciencias Agrarias, Universidad Nacional de Colombia, Colombia

Abstract

Phenolic compounds from mango (M. indica) seed kernels (MSK) var. Sugar were
obtained using supercritical CO2 and EtOH as an extraction solvent. For this purpose,
a central composite design was carried out to evaluate the effect of extraction pressure
(11-21 MPa), temperature (4060 ~C), and co-solvent contribution (5-15% w/w
EtOH) on (i) extraction yield, (ii) oxidative stability (OS) of sunflower edible oil
(SEO) with added extract using the Rancimat method, (iii) total phenolics content, (iv)
total flavonoids content, and (v) DPPH radical assay. The most influential variable of
the supercritical fluid extraction (SFE) process was the concentration of the co-solvent.
The best OS of SEO was reached with the extract obtained at 21.0 MPa, 60 -C and
15% EtOH. Under these conditions, the extract increased the OS of SEO by up to 6.1
+ 0.2 h (OS of SEO without antioxidant, Control, was 3.5 h). The composition of the
extract influenced the oxidative stability of the sunflower edible oil. By SFE it was
possible to obtain extracts from mango seed kernels (MSK) var. Sugar that transfer

OS to the SEO. These promissory extracts could be applied to foods and other

products.

Keywords mango seed kernel; sunflower edible oil; oxidative stability; Rancimat

method; phenolic compounds; supercritical fluid extraction




Urban mining of terbium, europium, and yttrium from real
fluorescent lamp waste using supercritical fluid extraction: Process
development and mechanistic investigation
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Jiakai Zhang®, John Anawati’, Gisele Azimi®
*Laboratory for Strategic Materials, University of Toronto, Department of Chemical Engineering
and Applied Chemistry, Toronto, Canada

® Department of Materials Science and Engineering, University of Toronto, Toronto, Canada

Abstract

There is a significant global push towards recycling of waste electrical and electronic
equipment (WEEE) to enable the circular economy. In this study an environmentally
sustainable process using supercritical carbon dioxide as the solvent, along with a
small volume of tributyl-phosphate-nitric acid (TBP-HNOs) adduct as the chelating
agent, is developed to extract rare earth elements (REEs) from fluorescent lamp waste.
It 1s found that mechanical activation using oscillation milling improves extraction
efficiency. To elucidate the process mechanism, an in-depth characterization of solids
before and after the process using transmission electron microscopy (TEM) and X-ray
photoelectron spectroscopy (XPS) is performed. Furthermore, UV visible
spectroscopy is performed to determine the coordination chemistry of the rare earths
of interest, i.e., yttrium, europium, and terbium during the complexation with
TBP-HNOs adduct. It is found that AP’" and Ca>" cations from the aluminium oxide
(Al,O3) and hydroxyapatite (Cas(PO4);OH) present in the fluorescent lamp waste
compete with REEs in reacting with TBP-HNO; adduct; hence, REE extractions from
real fluorescent lamp waste is less than previously reported extractions from synthetic
feeds. Not only can management of fluorescent lamp waste help conserve natural
resources and protect ecosystems, but it can also facilitate efficient utilization of

materials and promote the circular economy.

KeywordspBSupercritical fluid extraction, Fluorescent lamp phosphors, Rare earth
elements, Mechanical activation, Oscillation milling, transmission Electron
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Whey Proteins Isolate-Based Biopolymeric Combinations to Microencapsulate
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Abstract

In this study, high-value, carotenoid-rich oleoresin obtained by supercritical carbon
dioxide (SFE-CO?2 ) extraction was used to develop five variants of
microencapsulated delivery system, based on whey proteins isolate (WPI), in
combination with inulin (I), pectin (P) or lactose (L). The WPI:I and WPI:L variants
were also obtained by conjugation via Maillard reaction. The microencapsulation of
the SFE-CO2 sea buckthorn pomace oleoresin was performed by emulsion, complex
coacervation and freeze-drying, which allowed for the obtaining of five powders, with
different phytochemicals profile. The WPI:I conjugate showed the highest level of
total carotenoids, whereas the counterpart WPI:L showed the highest content in
linoleic acid (46 + 1 mg/g) and palmitoleic acid (20.0 = 0.5 mg/g). The B-tocopherol
and B-sitosterol were identified in all variants, with the highest content in the
conjugated WPIL:L variant. Both WPI:L and WPI:I conjugate samples presented
similar IC50 value for inhibitory activity against pancreatic lipase and a-amylase; the
highest activity was observed for the conjugated WPI:I. The WPI:P combination
allowed the highest release of carotenoids in the gastro-intestinal environment. All the
powders exhibited poor flowing properties, whereas water activity (aw) ranged from
0.084 + 0.03 to 0.241 £+ 0.003, suggesting that all variants are stable during storage. In
case of solubility, significant differences were noticed between non-heated and
glycated samples, with the highest value for the WPI:I and the lowest for glycated
WPLI. The structural analysis revealed the presence of finer spherosomes in WPI:I
and WPI:L, with a reduced clustering capacity, whereas the particles in the conjugated

samples were more uniform and aggregated into a three-dimensional network.
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