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PROLOGO

Foi noano 1985,cando seestableceu un vinculo entre agiimicos do norte de
Portugal e de Galiciarganizando aquel | ENCONTRO GALEGO PORTUGUES DE XaJIMIC
pasaron37 anos daqueprimeiro ENCONTRO que os profesores José Luis Costa Lima, Jo:
Luis Figueiredo, Gonzalo Vazquez Ufia, Juan Vieites Bautistasde Belayo Rubido Mufiiz
e José Varela Cardama puxeron en marcha.

Neste ano 2.92, e despois dparéntesesgue deixou a Covid9, os ENCONTROS
GALEGOS PORTUGURSEEN eacadana sUa wiésima sextaedicion coa mesma ilusion
coaque aquelepioneirossepuxeron en marcha e, tamén, coa mesma id@a ENCONTROS
debenser un punto de encontro entre os profesionais da quimasddias nacions irmans.

Este ano celebramolo na Facultade de Quimica da Universidade de Santiago c
Compostela, que cebra o Centenario da sta fundacion, e onde se celebrou o | ENCONTR
GALEGO PORTUGUES DE QUIMICA.

Sempre, sen perder de vista qug@mica é unha ciencia que abarca todas as facetas
da vida e, tamén, sirve de base para outras disciplin&ntee todas poder facer unha
sociedade mais xusta e prospeeste XXVI ENCONTIROERNACION®bIve a unir a todas
as persoas que fixence fan da quimica a sua profesion

Non quero pechar este prélogo sen un emocionado recordo a todas as persoas qu
nosabandonarorpor motivo da pandemia xerada pola Cotifl. Este Congreso dedicdmolo
a slla memoriaPermitidemeque tefia un recordo especial para uns dos fundadores dos
ENCONTROS, o Prof. José Luis Costa Lima que no ano 2021 deixounos definitivamente
guen sabesegur outros camifios da quimica ali onde se encontre. O Prof. Costa Lima form:
parte dahistoriados ENCONTROS. Sempre estara con nos xa quespsetode traballo,
0 seu saber e 0 seu caracter amable e conciliador fai del unha persoa queasgneges
Grazas Profesor.

A Covidl9 puxo en valor a importancia da quimicaiso é importarte que as
persoas que esin a traballar ela, xa sexa naertente cientifica comma sta aplicacion
empresarial ou docente tefian un punto de encontro onde pofier en valor o seu
cofiecemento, onde establecer vinculos d#aboracionfutura para un maior avance da
guimica e, en definitiva, da sociedade.

Espero que os desexos cos que vides a esté BIXUONTRO GALEGO PORTUGUE!
DEQUIMICA se vexan cumprid@tazas por vir e grazas aos pioneiros daquel ENCONTRC
GALEGO PORTUGUES DE QUIiRt&Zas Prof. Jose Luis Costa Lima.

Dr.Manuel Rodriguez Méndez
Decano Cobeo Oficial de Quimicos de Galicia
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In Memariam
Prof. JosélLuisCostalLima(19452022)

El Profesor José Luis Costa Lima fue uno de los pioneros y mentor de los
ENCONTROS.useGalegos de Quimica que, desde 1984, se realizan
alternativamente entre Galiciay el Norte de Portugal. Defensor de estos
ENCONTRQO& que siempe reconocidel fuerte impacto que estostienen en los
jovenesinvestigadoresya que, en muchos casos,es su debut como oradores
cientificos.Impulsarlosa estosjévenesinvestigadoresen estastareasfue unade
sus muchasformas de entregay carifio hacialos jovenesdoctorandos.Esto se
tradujoenlosmasde 60 doctoradosque gradudalo largode estosafiosy alosque
carifiosamenteapodécomosusa K A &entiicos.

Fuemiembroactivode la SociedadPortuguesale Quimicadurantemuchotiempo.
Sociedackn la que sevolcode unaforma decididay entusiastay enla que ocup6
diferentespuestos.Asi,fue Presidentede la Divisionde QuimicaAnalitica(2002
2004), Vicepresidentede la Sociedad20042006),
Presidente de la | Delegacion de Oporto
(20102015) y también & Miembro de esta
Delegaciénen diferentes |

ocasiones.
A lo largo de masde 50 afos de  actividad,
siempreen la Facultadde Farmacia de la

Universidad de Oporto
coautor de mas de 500
de 3.000 comunicaadnes

(FFUP), fue autor vy
articuloscientificosy mas
a congresosy simposios

nacionales e
fue director de la misma
durante los periodos
Sejubilé en 2015y desde
Eméritode la Universidad
El Prof. José Luis Costa

internacionalesTambién
Facultad de Farmacia
19982000y 2010-2015.
2017 fue  Profesor
de Oporto.

Lima, tenia 76 afos

cuandofalleci6 el 1 de febrero de este afio 2022, para gran pena de todas las
personasque le conociany trataron a los que contagiosu particulary cautivadora
formade ser,cuandoyasehabiacomenzadda preparaciérde este X¥/|Encuentro
GalegePortuguésde Quimica.

ElProf.José_uisCostal imasiempreestaraen lamemoriade los que le conocimos
y tratamosy forma parte de la historiade losENCONTROS

Descansenpaz
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Evocacado
JosélLuisCostaLima(19452022)

Foium dospioneirose mentor dosEncontrod_useGalegosie Quimicague desde
1984 serealizamalternadamenteentre a Galizee o Norte de Portugal Reconheceu
neste encontro um forte impacto junto dos investigadoresmais jovens, ja que
constituiaem muitos case a estreia deles como oradorescientificos.Lancélos
nestasandancasfoi uma das muitas formas de dedicacéoe afeto pelosjovens
estudantesde doutoramento e que se traduziu naturalmente nos mais de 60
doutoradosque formou ao longo dos anose que carinhosamenteapelidavados
seusd T A fcigngfigas.

Membro ativo da SociedadéPortuguesale Quimicadesdelongadata, contribuiu
de forma empenhadaa diferentes niveistendo atuado como VicePresidenteda
Sociedadg20042006), Presidenteda Divisdode Quinica Analitica(20022004),
Presidenteda Delegacaalo Porto (20102015)e também VogaldestaDelegacéo
por diversassezes. _
Ao longo de maisde 50 |
sempre na Faculdadede |
Universidade do Porto |
coautor mais de 500
de 3000 comunicacbesa
nacionais e
diretor dessa mesma i
por dois periodos (1998
Jubilouse em 2015 e desse 2017 que era
Professor Eméito da - Universidadedo Porto.
O Prof. José Luis Costa j v Lima, contava 76 anos,
quando faleceu a 1 de L}I fevereiro deste ano de
2022, para grande pena - e de todos os que foram

contagiados pela sua maneirade ser particular
e cativante. Tendoiniciado connoscoa preparagcdodeste XVIEncontro Galege
Portuguésde Quimica,serafeita uma singelaevocacaoda suapessoadurante o
mesmo.

Parasempre,tera um lugarnamemariadestesencontrose no nossocoracao

anos de atividade,
Farméacia da
(FFUP), foi autor e
artigos cientificose mais
congresso e simpdésios
internacionais.Foi ainda
Faculdade de Farmacia
2000 e 20102015.
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INTRODUCCION

Un afiomas, y este afio en especial, celebraraste congreso queelinea los profesionales
de la quimicano s6lo deambos lados del Mifisino de todo el muddEste afio se conmemora |62
Edicién de este congreso internacional, en la misma ciudad donde nacideyro@sma ilusion de la
primera vez, aquel 14 de noviembre @885, cuando nos reunimos en Santiago de Compqstela
esta Facultad de Quimica que este afio celebra el Centenario de su fundgst®res un Congreso
especial, es el primero que celebramos después de las restricciones originadas por la pandemi
causadapor la Covidl9. Con el mismo espiritaon el que se crearon estos ENCONTROS, y con el
recuerdo puesto en aquellas personas queridas que ya no estan con nosotros, nos volvemos a reun
para hablar de quimica

Esta XMISRAOAsYy RSt 9b/hb¢wh D![ 9Dhmt hwe! D! ;
bajo los auspicios del Colegio Oficial de Quimicos de Galicia, Asociacion de Quimicos de Galici
Sociedade Portuguesa de Quimisa olvidar a nuestros mentores y con un recuerdo espeara
el Prof. José Luis Costa Lima que nos dejo para seguir nuevos rumbos, seguro que en la quimica

COMISION DIRECTIVA:

José Luis Francisco Fueni@slegio Oficial de Quimicos de GaliEispafia

Prof. Joaquim Luis Fari@ociedadePortuguesa de Quimica, Faculdade de Engenhani, Porto,
Portugal

José Ramén Bahamontkernando. Colegio Oficial de Quimicos de Gaktipana.

Prof. Baltasar Rom&o de CastrSociedade Portuguesa de Quimica, Faculdade de Ciencias,
Univ.Porto, Portugal

Manuel Rodriguez Méndez. Colegio Oficial de Quimicos deaGalici

Prof. Dr. Carlos M.M. AfonsBociedade Portuguesa de Quimica, Faculdade de FarrdacialPorto,
Portugal

Prof. Dr. Victor A. Pereira Freite€Bociedade Portuguesa de Quimica, Faculdade de Ciéncias, Univ
Porto, Portugal

COMISIONCIENTIFICA

Prof. PilarBermejoBarrera Dpto. QuimicaAnalitica,Univ. de Santiagade Compostela

Prof Mariade LosAngelesPefiaGallego Dpto. QuimicaFisicalJniv. de Vigo
Prof.Dr.JoséMariaFernandesols. EscueldolitécnicaEnxefiariale Ferrol,Univ. da Coruia

Prof.Dr. Artur M. Soaregla Silva Sociedade Portuguesa de Quimica, UAieiro, Portugal
Prof.Dra.Maria FernandaProencaSociedade Portuguesa de Quimica, Univ. Minho, Portugal
Prof.Dr. VictorA. PereiraFreitas Sociedade Portuguesa de Quimica, Faculdade de Ciéncias, Univ.
Porto, Portugal

COMISION ORGANIZADORA

Prof. PastoraBelloBugallo Dpto. IngenieriaQuimica ETSIQUniversida@ de Santiagale Compostela
Prof.Dr. JoséManuel AndradeGarda Dpto. QuimicaAnalitica,Universidadeda Corufia
CarlosvalesFernandezColegio Oficial de Quimicos de Galicia
AnaMariaGayolGonzalezColegio Oficial de Quimicos de Galicia
JuanJoséSanmartirRodriguezColegio Oficial de Quimicos de Galicia

JuanJosé.osadd 6pez(ENCE)

FranciscalavieBecerraGarciaColegio Oficial de Quimicos de Galicia

ManuelRodrigueMéndez Colegio Oficial de Quimicos de GaljciaComision Organizadora delWX
Encontro InternacionalD | t S32 nt 2 NIidzAdzS&4& RS vdzNYAOF ST RS&aSst
siguientes instituciones:

UNIVERSIDADE
DE SANTIAGO
DE COMPOSTELA
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LOCALIZACICDEL XY ENCONTRINTERNACIONAGALEG®ORTUGUHSE QUIMICA

Santiago de Compostelé acapital da Comunidade Auténoma de Galicia. A sUa zona
antiga € Patrimonio da Humanidade dende o ano 1.985. Xunto con Xerusalem e Roma,
Santiago é un centro de peregrinacion do cristianismo. Dende a etapa medieval, chegase
a Santiago dende diversas rutaspgegrinacion, dende o centro de Europa a mais longa,

ata a stia Catedral adeicada ao Apostolo Santiago. Centos de miles de peregrinos de todo
o mundo vefien peregrinando ata a sta Catedral.

Santiago de Compostela temha poblacion dease $.456habitantes (INE2017), que

pode duplicarse durante o curso universitario.

INFORMACIONES VARIAS

El Encontro se celebrara eh edificiode la Facultad de Quimica de la Universidad de
Santiago de Compostelssituado en laAvenida das Ciencias s/n, en el Campus
Universitario, 15701 Santiago de Compostela

i .
Escola Inlarw \Brex:xg:-'m

Facultad de Quimica

LAFACULTAD DE QUIMICA

La Facultad de Quimica de la Universidaddrtiago de Compostetsta ubicado en el
Campus de la Universidad. Esta en un edificio construido en la segunda mitad del siglo
XX. Este afio 2.022, la Facultad celebra el Centenario de su creacion.
https://www.usc.aal/gl/centro/facultade-quimica



https://www.usc.gal/gl/centro/facultade-quimica

EL CONGRESO

PARA COMER LOS DIAS DEL CONGRESO:

La Facultad de Quimica esta ubicado en el Campus de la Universidad, lugar donde se
puede comer a un precio muy asequible para todas las persmistentes al Congreso.
Loslugares mas proximos al Congreso son:

(1) Comedor Universitario.

(2) Colegio Mgor Fonseca

(3) Facultad de Matematicas

(4) Escuelarécnica Superior dagenieria

(5) Comedor Faculta@iencias de la Educacién

(6) Zona restauracion fuera d€lampus

FACULTAD DE QUIMIC

QPaque Alameda
Plaza de Galic

Campus
Vida (USC)

(3)
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INFORMACIOBOBRE EL CONGRESO

RECEPCION

La oficina de informacion y la recepcién para retirar la documentacion del
Encontro, estara localizada en\astibulode la Facultad de Quimica, en la planta baja.
Permanecera abierta durante todos los dias de su celebracion.

EQUIPAMIENTO DE PROYECCIONES

Las salas de conferencias estan equipadas con ordenador y cafién de proyeccio
Cada orador debera transferir el fichero de su presentacion al ordenador de la sala que |
corresponda, con la antelacién suficiente. Siendo aconsejable se realice en la sesic
anterior.

PRESENTACIONES ORALES

[Fa O2yFSNBYyOAla LI SYyFINAIFa GSYRNIyYy dzy
para preguntas.

La duracion de las comunicaciormslessera de 10 minutos mas 5 minutos para
resolucién de dudas. Se solicita a todos los oradores que cumplan el tiempo estipulado,
fin de evitar retrasos en el programa.

Se recomienda que las presentaciones se hagan en formato pdf.

POSTERS

Deberan colocarsel primer dia, primera sesion y retirarse el ultimo, tras el acto
de clausura, por los propios autores de la comunicacgmsolicita a los autores de los
trabajos presentados, estén presentes junto a los mismos durante la sesién de discusion.

SALADEL CONGRESO

El congreso tendra lugar en 4 salas de la Facultad de Quimica de la Universidad ¢
Santiago de Composteld@res salas estan situadas en la planta baja y, la cuarta sala, en |
segunda planta. Los posters se colocaran en los pasillos de la segunda planta y en la pla
baja.

Planta Baja

1 El Aula Magna (A) es la sala donde se realizara la inauguracion y ctirisCoagreso
y, también donde se presenten las Ponencias Plenarias del Congreso. También se us:
para ponencias del Congreso.

1 Sala B. Es el Aula de Quimica Técnica. Se utilizara para ponencias del Congreso.

1 Sala C. Es el Aula de Quinrftésica. Se utiliza para ponencias del Congreso.

10



EL CONGRESO

Segunda Planta

1 SalaD. Es el Aula de Quimica General. Se utilizara para ponencias del Congreso

CENA DEL ENCONTRO

La cena ddENCONTRSEE celebrara el did7 de noviembre a las 230 horas en
el Comedor déa Hospederia del Seminario Maydittp://sanmartinpinario.es). El coste
de la cena es 25,00 euros.

La Hospederia San Martin Pinario esta situada en el centro histérico de Santiago
de Compostelaen la Plaza de la Inmaculada n°f@ente a la Catedral. Es un edificio
empezado a constiu a finales del Siglo XMEs un edificio histérico y, después del
Monasterio del Escorial, es el mayor de Espderca del edificio hay una zona de
cafeterias muy tipicas de Santiago de Compostela

11
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PROGRAMA DEXVIENCONTRINTERNACIONAL GALEGO PORTUGUES DE

QUIMICA
SALAS Planta
A Aula Magna o
B Quimica Fisica 0?
c Quimica Técnica 2
D Quimica General 22
SALAS
Dia HORA PLENARIAS A R c 5
SALAA
10:00 - 12:00 INSCRIPION Y RECEPCION
1200- 1230 SESION DE APERTURA. Aula Magna
12:30-13:30 CONFERENCIA PLENARIA de APERTURA. Aula Magna
13:30-15:00 COMIDA
15:00 Qs01 AMBO1 ALMOL CATO1
15:15 Qs AMEBOZ ALMDZ CATOZ2
15:30 Qs AMBOS ALMO3 CATO3
15:45 Qsod AMB04 ALMDE CATO4
PALUSA 5 minutos
1605 Qs0s AMBOS ALMOS CATOS
16 16:20 Q506 AMBOE ALMOG CATO6
16:35 Qso7 AMBO7 ALMOT CATO7
16:50 Qs08 AMBO0S ALMOR CATOS
17:05-18:00 COFFEE BREAK + POSTERS
18:00-19:00 cP1
19:00 Qs AMB09 ALMDS CATO9
1215 Qs10 AMB10 ALMID CAT10
19:30 Qs AMBE11 ALM11 CAT11
1%:45 as12 AME12 ALM12 CAT12
20:00 as13 AMEB13 ALM13 CAT13
2015 asl4 AMB14 ALM14 CAT14

12
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SALAS
DiA HORA PLENARIAS
SALAR A B C (]
9:00 as15 AMBI1S ALMIS CAT1S
9:15 Q516 AMBLE ALM1E CAT1G
9:30 as1y AMBILT ALMIT CAT1Y
9:45 Q518 AMBILE ALMI1E CAT1E
100 Q519 AMBID ALMIS CAT19
1k15 Qs20 AMB2D ALM2D CAT20
PAUSA: 5 minutos

135 as21 AMB21 ALMZ21 CAT21
150 Q522 AMB22 ALMZ22 CAT22
1105 as2s AMB23 ALM23 Q001
1120 o524 AMB24 ALM24 Q002
11:35 Q525 AMBIS ALMZ5 Q003
1150 Q526 AMB2G6 ALM26 Q004

12:05-12:45 COFFEE BREAK + POSTERS

TYCETETIN IZI 0

13:30-15:00 COMIDA
1500 asay AMBIT ALMZT Q005
1515 O528 AMBIB ALM2ZE Q006
1530 asxa AMB2G ALM2D Qo007

17 1545 Q530 AMB3D ALM3D Q008
1600 Q531 AMB31 ALM3Z1 Qo009
PAUSA: 5 minutos
1&05 Q532 AMB32 ALM32 Q010
120 Q533 AMB33 MMNO1 Q011
135 0534 AMEB3L MMO2 Q012
1650 535 AMB3I5 MMO3 Q013
17:10 0536 A0l MMOL Q014
PAUSA: 5 minutos

17:20-18:00 COFFEE BREAK + POSTERS

18:00-18:45 CP3
18:45 HOMEMAJE COSTA UMA
115 QA2S5 gad2 MMO5 Q015
1930 MNM19 AL MMNOGE Q016
1%:45 0Alg9 QA0S MMNOT Qo017
2000 MNM20 OADE MNMOE Qo018
o oo | oo |
21:45 CEMA DEL ENCOMNTRO

13
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SALAS
DIA HORA PLEMNARIAS
SALAR A B C (1]
9:00 assy Qa08 MMOD Q019
9:15 538 Qa9 MM10 Q020
9:30 Q539 OAlD MM11 Q021
9:45 Q540 0AD3 MM12 Qo022
100 0541 0Aall MM13 Q023
1k15 0542 dJAal2 MNM14 Q024
PAUSA: 5 minutos
1k35 Q543 0Al3 MM15 BBOL
1k50 0544 JAla MNM1G BBO2
1L.05 0545 0Al5 MM1T BBOS
11:20 0546 OAlE MM1E8 BB
11:35 Q547 ALY POLOL BBOS
1150 0548 OAILR pOLO2 INDO1
12:05-12:45 COFFEE BREAK + POSTERS
psna | oo
18 13:30-15:00 COMIDA-ALM UERZC
1500 Q549 QA20 QFM INDD2
1515 EDLIOL 0a2l QFo2 INDO3
1530 EDLIO2 a2 QFis INDD4
1545 EDLIO3 0A23 OF0 INDO5
1600 am ga2a aFos INDDE
1&15 auz aTm QF0e INDODT
PAUSA: 5 minutos
135 Qs aToe QF07 INDDE
1650 K QT8 F08 INDDS
1705 Qb5 aTee QFig IND1D
1720 Qe aTis QF 10 IND11
1735 Qv aT0G arF11 IND12
17:50 aKe aToww L] IND13
PAUSA: 5 minutos
1810 CLAUSURA

14




RELACION DE CONFEREN®LENARIAS

RELACION DE CONFERENCIAS PLENARIAS

CONFERENCIA APERTURA

CP1

CP2

CP3

CcP4

Prof. Doctor M. Stanley Whittingham
Premio Nobel de Quimica afid29
Chemistry DepartmenBinghamton University

The Critical Role of Energy Storage in the Electric Economy and Overcoming Climate
Change

Prof. DoctoraMaria da Coneigao Rangel
REQUIMTEAQV, Instituto de Ciéncias Biomédicas Abel Salazar, Universidade d
Porto. PORTUGAL

Hydroxypyridinones: Chelators to Life Sciences

Prof. Doctora Maria DolorePérez Meiras
Centro Singular de Investigacion en Quimica Bioléxica e Materiais Moleculare:
(CiQUS), Universidade de Santiago de Compostela, Santi&mestela, Spain

Aryne Chemistry in the Graphene Era

Prof. DoctorJosé M. Andrade€sarda
Grupo de Quimica Analitica Aplicada. Departamento de Quimica. Campus da
Zapateira. Universidade da Corufia, A Corufia, 15071, A Corufia, Spain

Determination of microplastics in environmental samples

Prof. Doctor José Luis Capelo Martinez

Department of Chemistry. Faculty of Science and Technology. NOVA University c
Lisbon. PORTUGAL

Prescriptomics
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CONFERENCIAS PLENARIAS

CONFERENCIA DE APERTURA

Profesor DoctorM. Stanley Whittingham

The Critical Role of Energy Storage in the Electric EconomyOaaaicoming Climate
Change

CP 1 Prof. DoctoraMaria da Conei¢cao Rangel

Hydroxypyridinones: Chelators to Life Sciences

CP 2 Prof. Doctora MariaDolores Pérez Meiras

Aryne Chemistry in the Graphene Era

CP 3 Prof. DoctorJosé M. Andradésarda

Determination of microplastics in environmental samples

CP 4 Prof. Doctor José Luis Capelo Martinez

Prescriptomics

COMUNICACIONES

ALMO1
ALMO2

ALMO3

ALMG}

QUIMICA ALIMENTARIA

Desenvolvimento de um novo vinagre espirituoscodigem vinica

Mycotoxins and inorganic arsenic in rice: the Portuguese scenario and human risl
assessment in the worldwide context

Inhibicion de la actividad microbiana y la alteracion lipidica en productos marinos
mediante empleo de extractode la macroalgBifurcaria bifurcata

Diferenciacion quimiométrica de tequilas blancos en funcién de sus espectros
infrarrojos
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ALMO5

ALMO6

ALMO7

ALMO8
ALMO9

ALM10

ALM11
ALM12

ALM13

ALMHA

ALMB

ALM16

ALMT

ALMI8

ALML9
ALMD

ALM2L

ALMZ2

ALMZB

ALM2
ALM>S

ALM®

ALMZ

Plantas condimentares do génefidiymuscomo uma alternativa natural para
conservacao de alimentos

Caracterizacdo dos residuos @egassica oleraced.. para obtencdo de um
potencial ingrediente natural

Caracterizacion detallada de la harina del mesocarpidttiglea speciosay su
aplicacion para el desarrollo de nuevos productos de panaderia.

Risk assessment of nine coccidiostats in commercial and home raised poultry
Efeito de bioestimulantes vegetais nos perfis nutricionais e quimicéddus
avellanaL. (aveld).

Efeito de bioestimulantes vegetais nos perfis nutricionais e quimicos de améndoe
[Prunus dulcigMiller) D. A. Webb]

Composicao quimica e bioatividades do epicarpdNdphelium lappaceurh.
Dietarypolyglycosylated anthocyanins, the smart optiof®wvards their stability

and bioavailability

Comparacéao do efeito de diferentes poliaspartatos de potassio na estabilizagac
tartarica e na filtrabilidade dwino.

Multielement analysis as a discriminating tool of PDO and PGI food products
Adansoniaigitata L. (mukua): um possivel alimento funcianal

Haematococcus pluvialicomo aditivo en la coloracion y mejora de las
propiedadesorganolépticas y nutricionales de alimentos

Flavyliumbased hosgguest systems for biogenic amine sensing during food
spoilage

Effects of gastrointestinal digestion on the bioactive properties and phlorotannin
profile fromLaminaria digitata

Application of data mining techniques to unveil contaminants occurrence in food.
Caracterizagdo quimica propriedades bioativas de residuos industriais da
producao de 6leo de nodiglans regid.).

Avaliacdo de subprodutos de soj&lycine max uma potencial fonte de
nutrientes e compostos bioativos

Sandoricum koetjapéuit juice inhibits Slipoxygenase and interferes with the
inflammatory response of activated B\cells

Combinacéao de diferentes regimes de fertilizacao e irrigacdo para a producao de
cardo dourado $colymus hispanicls) de alto valor nutricicel e mineral
Quantificagao e caracterizagao do conteudo de polifenois em produtos de maca
Propiedades nutricionales y bioactivas de la frambuesa roja ®auétlivada en
Portugal

Optimizacién de la extraccion asistida pucroondas de aceite de subproductos
de pescado y evaluacion de su calidad nutricional

Delivery vehicles for resveratrol incorporation in bread
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ALMZB Obtencdo otimizada de extratos bioativos de casca de marmelo: Uma fonte
alternativa deconservantes naturais

ALM29 Bioprospecting sequential extraction to obtain valuable compounds from brown
macroalgadrucus vesiculosus.

ALM3  Nutritional, chemical and bioactive characterizatiorP&fumus bolduk.

ALM3L  Antimicrobial activity ofosemary, eucalyptus and propolis individual and mixed
extracts

ALM2 Chemical content and antioxidant activity variation during cherry development
stages after application of biostimulants

Péster/Panel

ALM33 Obtencién de lipidos polares a partir de desechos industriales de pulpo
(Octopusvulgarismediante empleo ddisolventes de tipo GRAS

ALM34  Use of protective starter cultures and plant essential oils to reduce preservatives
AY GNIYRAGAZ2YIFT Chaldsdzoffr& al dzal 3Say

ALM35 Evaluation of the physiechemical, microbiological and sensory characteristics
of sheep's and goat's ice cream, produced with UF concentrated second cheest
whey.

ALM36 Comparison of the amino acid profile of two-pyoducts of the coffee industry:
pulp and husk

ALM37 Enfoques integrados para el impulso socioeconémico de la produccién vy
consumo sostenible de hongos de Montesinho

ALM38 Antioxidant capacity oPalaemon serratuand Palaemon varianshell waste

ALM39  Perfil fendlico e avaliagdo da atividade antioxidante e antimicrobiana do epicarpo
de Sicana odoriferéVell) Naudin

ALMAO  Extraction of bioactive compounds from three varieties of datephyducts
through sustainable methodologies

ALMA1  Valorizacéo de biorresiduos da producédo de sumo de laranja: extracédo de acid
citrico

ALMA2  Collagen determination in fish skin: development of a flow analysis system for
guantification of hydroxyproline

ALMA3  Phlorotanninsrich extract fromLaminaria digitatafor the development of a
functional granola towards prevention of Diabetes mellitus

ALM4A4  Multiple mycotoxin analysis method for rice

ALMA5  Promising bioactive properties fronMoringa oleifera seed cake protein
hydrolysates

ALMA6  Evaluation of phenolic compounds present in prunings of native Galician olive
trees.

ALMA7  Bioaccessibilitpf phenolic compounds from Galician olive leaf infusions
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ALMZB
ALMA49

ALMB0O

ALMB1

ALMb2

ALMb3

ALMB5

ALMb6

ALMY

ALM3B

ALMb9

ALMG0

ALM51

ALMG2
ALMG3

ALM6&4

ALME

ALM@

ALMB7

ALM@

Caracterizacdo quimica de uma massa alimenticia com bagaco de azeitona.
Pasta de bagaco de azeitona: ingrediente promissor para a inddstria cosmética
alimentar?

Reliable idine determination of the protein, fat, sodium and salt content in pasty
doughs through near infrared spectroscopy and chemometrics

In-line aplication of near infrared spectroscopy for the classification of doughs in
bakery

Amino acid profile: comparison among coffee silverskin and green and roasted
beans

Comparison of the amino acid profile of two-pyoducts of the coffee industry:
pulp and husk

Maltodextrin Microencapsulation of Phenoliich Fractions oGunnera tinctoria
Extracts

Occurrence of Coccidiostats in Portuguese Eggs

Antitumoral Activity ofGunnera tinctoricExtracts on a Pancreatic cell line

Effect of preharvest foliar application of seaweed and glyebetaine-based
biostimulants on blueberry quality

Determination of C®in roasted coffee using a TAS optimized with super
modified simplex

Phenolic compounds and antioxidant and cytotoxic properties of maritime pine
(Pinus pinasteAit.) bark extracts

Effects of different treatments on the phenolic composition of acorn extracts
from Quercus robuand Quercus rotundifolia

Synergy and antagonism: a different interpretation of the interactions between
the antioxidants used as food additives

Sargassum mticum - Screening of its bioactive potential

Fermentation of olive pomace paste to obtain an innovative antioxidant food
ingredient

Study of the antioxidant, antimicrobial and aimflammatory activities of two
Euphorbisspecies

Verbascum sinuaturh.: Potential source of natural antioxidant compounds for
food and pharmaceutical industries

Exploring the potential o€itrus aurantiunL. flowers as a source of antioxidant
compounds

Biological properties ofHypericum sampsoniiand Hypericum japonica
comparison of the antioxidant, aninflammatory and antimicrobial activity
Insights of honey DNA extraction methods for plant species identification of
honey from Natural Park of Montesinho
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ALM59

ALM70

ALM7L
ALM72

ALM7

ALMA

ALMB

ALMB

ALM77

ALMB

AMBO1

AMBO02

AMBO03

AMBO04
AMBO05

AMBO06

AMBO/

AMB@®B

Efeito do método de extracdo no perfil fendlico e na atividade antioxidante de
extratos de casca de marmelo

Priming with Laminaria extract to boost tomato performance and mitigate
drought effects.

Algae blend on lambs diet: Effects on rumen and colon fermentation pattern
Antioxidant activity of sweet cherry fruits (dvaping after foliar application of a
seaweed extract

Effects of the sowing date on the production of alkaloids in the seeds of three
Lupinusspecies

Identificacdo e otimizacdo da extracdo de compostos fendlicos de cascas d
aboboraW. dzii G SNY.dzi & lj dz 4 KQ

Simultaneous determination dfisphenols, personal care products, and pesticide
residues in fish species from Portuguese estuaries

Nutritional value of European seaba&identrarchus labrgxmuscle is affected

by algae blend supplementation

Onfarm dietary Chlorella vulgaris supplementation affects Longissimus
lumborumfatty acid profile of finishing pigs

Recuperacao de subprodutos da indUstria alimentar para extracdo otimizada de
compostos fendlicas

QUIMICA AMBIENTALSOSTENIBLE

Remocéo de parabenos por processos Fenton efetaton

| KSYAOI O2y Gl YAYLFGAZ2Y AY ah . dzNA 2
anthropogenic inputs to the sedimentary reservoir

Combination of coagulationflocculationdecantation with Fentofbased
processes for agrmdustrial wastewater treatment

Treatment of a winery wastewater by a peroxymonosulfate/cobalt/ UV system
Determinacién de normalizadores para elementos traza en einsdo del
continuum afluenterio-estuarioria (UllaArousa, Galicia)

Vinecaneshased extracts as antioxidants for biodiesel production: A Life Cycle
Assessment study

Removal of perfluoroalkylatesubstances (PFAS) with a broad spectrum of alkyl
chain lengths (GC13) using a boredoped diamond electrode and real aqueous
matrices

A Sustainable Methodology for the Preparation of HIV Protease Inhibitors to
Tackle Viral Resistance
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AMBO09

AMB10

AMB11
AMB12

AMBI13

AMBH4

AMB15

AMB16

AMBT/

AMBL8

AMBL9

AMB2D

AMB2L

AMB2

AMBZ

AMB2
AMB%

AMBZX

AMBZ/

AMB28
AMB29

Controlled thermal degradation of Polyoxometalate@Zeolitic Imidazolate
Framework composites towards novel oxidation catalysts

Biomassbased materials for estrogens adsorption from water: production
methods and their characterization

Green Chemistry in the Pharmaceutical Industry

Predicting DDT past and future contamination from a local source with a new
gridded dynamic multimedia fate model

Evaluation of activated carbon obtained from olive stones for the removal of
sertraline from waters

Remediacion y recuperacion de fésforo con materiales nanoestructurados con
potencial reaprovechamiento como fertilizantes

Geoquimica e biodisponibilidade do Cu em solos de manguezais da Baia de Tod
0s SantosBahia, Brasil

Valorizacién de suproductos de la industria agroalimentaria gallega a través de
la Quimica Verde

Development of a Sustainable Recovery Process of Indium from Liquid Cryste
Displays of Smartphones Waste

Iron determination in natural waters using a synthesizely@roxy-4-pyridione
ligand in a newly developadfluidic paperbased device

Pretreatment to increase gold recovery from integrated circuits of smartphones
wastes

Valorization of vine shoots to extract lignip chemical and structural
characterization

Bioacumulacao de Cu em tecidosdeides cordatuem manguezais da Baia de
Todos 0s Santos, Bahia, Brasil

Geopolimeros desde residuos de tierras diatomeas para el tratamiento de aguas
residuales de la industria vitivinicola

Potential of macroalgae to remove rare earth elements from contaminated
Waters.

Glyphosate and Aminomethylphosphonic acid adsorption in.soils

Searching for a new generation of environmentally compatible antifouling
agents

Screening of the main factors affecting the microwassisted extraction (MAE)

of phenolic compounds from cork industry waste

Comparison of Advanced Tertiary Treatments for Pharmaceuticals Removal fron
a Municipal Wastewater

Lowcost natural biosorbents for the treatment of contaminated waters

Silver nanopatrticles bioaccumulation assay in marine organisms
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AMB3X Removal of anthropogenic pollution markers with a nitrogioped reduced
graphene oxidePVDF membrane

AMB3L Ohmic heatingpssisted regioselective sulfonation of aniline: synthesis of
sulfanilic acid

AMB2 New Trends in BiBased Aerogels for GEonversion

AMB3 Extractabilidadele metais pesados en solos urbanos de Santiago de Compostela

AMB3!  Lipidic profile ofSalicornia perennis different salt marshes of the Ria de Aveiro

AMB35 Optimizing the characterization of microplastics when ir spectrometry using a
quantum cascade laser is used

Poster/Panel

AMB36 Prospeccdo fitoquimica das folhas Bézygostemon ripariugPlantaginaceae)
morfotipo floral branco

AMB37 Bvaluacion de la degradacion del benzo(a)pireno por microalgas y sus extracto:
enzimaticos por medio de metodologia SFPEL.C

AMB38 Ecotoxicity evaluation of treated wastewaters usilipphnia magnaand
Raphidocelis subcapitata

AMB39 Microplastics in Portuguese agricultural soil: identification by Raman
Spectroscopy

AMBA0 Carbon Materials as Renewable Catalysts farAldition to Epoxides

AMBA1 Plantas aquaticas como bioindicadores da poluicdo de sistemas estuarinos po
metais pesadas

AMBA2 Degradacion de laminas conductoras transparentes de 6xido de indio dopado cor
estafio (ITO).

AMBA3 Characterization Tigzhemically deposited on ITO substrate for solar cells.

AMBA4  Supervised classification combined with genetic algorithm variable selection for
microplastics measured by infrared spectrometry

AMBA6  Study of carbon matrix supported on carbon fiber as gas diffusion electrode for
electrogeneration of oxidants species using a floyweactor

AMBA7 La importancia de la gestion del excedente textil en el nuevo marco de la Ley de
Residuos

AMBA8 ZnDoped Carbon Catalysts Highly Efficient for Benzodiazepine Synthesis: Tire
Valorization

AMBA9 Quinolines synthesis promoted by carbon catalysts from polyethylene
terephthalate (PET). Wastes valorisation

AMB50  (Photo)catalytic transformation of HMF into vatadded products

AMBb1 (Photo)catalytic reduction of-flPh using Tigfrom Cork Powder Fly Ashes
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AMB52

AMB53

AMB54

AMB55

AMB56

AMBY

AMB58
AMB59

AMBGO

AMB51

AMBG2

AMBG&

AMB&

AMB®

AMB®

AMBG7

AMBG8

AMBG69

AMB/0
AMB71

High removal of paracetamol by catalytic wet peroxide oxidation with carbon
coated magnetimanoparticles

A microwaveassisted approach for cellulose extraction from Eucalyptus and Pine
tree waste products

Temporal trends of Polycyclic Aromatic Hydrocarbons in soils impacted by a
prescribed fire

Impact of a synthetiaminated 3,4dioxygenated antifouling xanthone in human
retinal cells

Mejora de la capacidad de adsorciontdedrocharde alperujo en la eliminacion

de compuestos farmacéuticos mediante la funcionalizacion en un solo paso cor
grupos amino

Efecto del envejecimiento marino natunad simulado en el contenido metalico

de microplasticos de biopolimeros

Cork byproducts extracts with addewdalue for the cosmetic industry
Hexachlorocyclohexane adsorption assays on two moss species for
biomonitoring purpose

Application of Advanced Oxidation Processes to Industrial and-iAdustrial
Wastewater for Energy Production: a Review

A novel, green and fast chromatographic method to quantify nystatin in
pharmaceutical samples: development and validation

Excess sludge treatment by dewatering and consecutive adsorbent production
Novel Pitavastatin Calcium Forms: Insights Into a Complex Solid State .System
Bromothymol Blue and Bromocresol Green removal using chitin as a sorbent
material: pH, kinetic and equilibrium studies

Development of Potential Antibacterial Agents through Sustainable Synthetic
Strategies

Highly efficient transition metadloped carbon catalysts for the selective
synthesis of quinoxalines

Silicasupported molybdenum oxide catalysts for efficient and selective synthesis
of quinoxalines

Adsorption of volatile fatty acids with activated carbons produced from olive
pomace

Production and Characterization of Geopolymeric Mortarsr-iatomaceous
Earth

A computer vision approach in identifying foam consolidation

New functionalized alginate aerogel materials as potential removal agents of
diclofenac in water
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AMB7Z Inventory of Best Available Techniqueandidates for Bioenergy with Carbon
Capture, Storage and Utilization

AMB73 Distribucién de metais traza en perfis de solos urbanos de Santiago de
Compostela

AMB7 Influence of mercury from wildfires omussels a preliminary study in the
Galician estuaries

AMBA  Vanadium Redox Flow batteries and their effect on grid stability

AMB76 Determination of bioactive compounds from cork powder extracts by -high
performance liquid chromatography.

AMB77 Sustainable Use of Batteries According tive Electricity Prices: Energy
Management and Lifespan

BIOQUIMICA Y BIOTECNOLOGIA

Oral

BBO1 Flavonoids as potential antibesity compounds: Inhibition of pancreatic lipase

BB02 Building enzymatic nanoreactors using theTHgging system: gowerful
methodology for the stabilization and immobilization of enzymes with industrial
interest

BB03  Soft FreeStanding Membranes made of Chitosan and Alginate as Sustainable
NancoReservoirs for Controlled Drug/Therapeutics Delivery

BB04 Development of an enzyme replacement therapy based on a stabilized version of
AWAL using the {Tagging system

BB05 Downstream processing ofdsparaginase through silidemsed supported ionic
liquid-like phase materials

Péster/Panel

BB® Development of an enzymatic biosensor based on batoped diamond
Surface.

BB The effect of calcium in the fermentation of white cabbage &adicornia.

BB® Development of a novel phagomagnetseparation protocol coupled with
isothermal DNA amplification for a rap@hmpylobactedetection

BB09 Innovative phagomagneti@assisted isothermal DNA amplification system for
endpoint electrochemical detectioof Listeria monocytogenes

BB10 Identificacion de novos inhibidores do receptor de colaxeno GPVI mediante un

ensaio fenotipico
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CATQ
CATG

CATa
CATG

CATG

CATG

CAT®G

CAD9

CATD

CAT1

CAT2

CATB

CATZ

CATS

CATS®

CATY
CATS

CAT9

CATD
CAT2

CATALISIS

lonic Liquidbased POM@Z& as a catalyst for simultaneous desulfurization and
denitrogenation processes

Catalytic membranes based in polyoxometalates for fuel desulfurization

Metal Organic Frameworks as adsorbents with catalytic propegresnoting
Advanced Oxidation Regeneration

Shrimp shells derived electrocatalysts towards oxygen reduction reaction
Seltassembled binary structures of Fe(lll) and méta¢ porphyrins for sunlight
assisted catalytibydrogenation

Binary Mn(lll) and Fe(lll) porphyrin nanostructured materials in catalytic
hydrogenations assisted by sunlight

Fabrication of a new RE&ueTiQ composite as a magnetic recoverable
photocatalyst for degradation of water pollutants

Hydroformylationbased reactions using chiral binaphthyl monophosphite
ligands

Graphitic carbon nitride coated onto alumina foams as an efficsenqported
visibleactive photocatalyst for the degradation of pharmaceutical substances in
water.

Hydrocharsdopados con nitrégeno para la activacion del peroximonosulfato:
evaluacion para el tratamiento de aguas residuales

Trihybrid catalyst combiningpolyoxometalates, MOF and silica for the
desulfurization of heavy fuel oil

Electrocatalytic performance of biochbased catalysts

Promoted Ni/BEA catalysts for dry reforming of methane

Sustainable strategies for electrochemicakb@uction

Remarkable photocatalytic production ok® using metalfree doped carbon
nitride.

Highly efficient antimicrobial and sedfeaning cotton fabrics coated with
graphitic carbomitride.

Parabens removal using UBB-NH under solar light

GNz-SiQ nanocomposites as visible lighttive photocatalytic treatments for
building materials

Ir(l)}-catalyzed enantioselective hydrocarbonatiaf allenes: access to fused
heterocycles bearing quaternary stereocenters

Modulating the performance of electrocatalyst materials

Sustainable synthetic catalytic processes for transformation of eugenol into
potential fragrances
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CAT2 Asymmeéric Michael addition of nitromethane to chalcones mediated by chiral
organocatalysts in ionic liquids

Pdster/Panel

CARB3  Synthesis of GEnSngby hydrothermal method and its application as Congo Red
photocatalyst

CAR4  Sintese de nanoparticulas de 6xido de ferro Ill dopadas e ndo dopadas con
rutenio utilizando extrato hidrealcodlico da folha d8yzygium cumirfL.)Skeels
(jamelao)

CAD5  Synthesis of nanostructured organometatltania hybrid materials and their
application in dye degradation

CAR6 Iron-based metal organic framework as an active electrocatalyst for water
splitting reactions

CADR7 Sugar canglerived solid acid catalysts for the productionfagl additives via
glycerol esterification

CAR8  Green diesel productioviahydrogen free sustainable catalytic processes

CAD9 Development of oxidative catalytic processes in continuous flow chemistry for
drug degradation

CABO Photocatalytic transformation of biomaskerived compounds into valuable
products

CABl1 Degradacion enzimatica del antibidtico sulfametoxazol mediante lacasa
Trametes Versicol@mpleando siringaldehido como mediador redox

CAB2 Carbocatalizadores hibridos Gy GGRTIQ para reduccion del potencial de
formacién de subproductos de desinfeccién mediante PAO basados en.ozono

CAB3  Shrimp shells waste as bioresource for antioxidant extracts addped carbon
materials

CAB4 Feasibility of continuous flow photBenton treatment using a magnetically
separable F€4/TiO; catalyst

CAT3  Comparative study on the correlation of pore sizes of different porous structures
(MOF808, UiG66-NH, ZIF8) on the catalytic performance of LnPdidsed
composites in ODS studies

CAT8® Photocatalytic oxidative coupling of amines by titanites perovskites

EDUCACION Y ENSENANZA DE LA QUIMICA
Oral
EDUO1 Utilizacion de metodologias activas parabajar competencias transversales en

asignaturas de Ciencias
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EDUO2 Tres tristes tigres comen mijo en un mijal.
EDUO3 Y nos dieron las diez y las once, las yodo, la una, las dos y las tres

Péster/Panel

EDU@ Determinacion de la dureza en lasguas. Ablandamiento de aguas por
intercambio i6nico

EDUG Practica virtual de Laboratorio de Quimica: Determinacion del calor de
combustion y de formacion de la aspirina (acido acetilsalicilico)

EDU® Caso Practico: evaluacion de la corrosidoragnaduras de hormigén por medio
de la medicién del campo potencial

QUIMICA INDUSTRIAL E INGENIERIA QUIMICA

Oral

INDO1 Captura de Cgxon carbones preparados a partir de serrin de pRia(s radiata

INDO2 Study and modeling of thequilibrium and dynamics of posbmbustion C®
adsorption using carbebased adsorbents

INDO3  Estudio fisicaquimico de sistemas de Tritor1R2 + sales

Lb5nmtAaO2aARIR RAYI YAGRORISEA OBNKEYI & O0AY L

INDO5 Obtainment ofdifferent biosurfactant extracts from corn steep liquor depending
on the extraction process

IND®  Biodiesel production from residual cooking oils and its purification by adsorption
processes based on adsorbents of natural origin

INDOr  Study of biodiesgbroduction from waste cooking oil by ethyl transesterification
and its purification using adsorption processes

IND@B Identification of gramicidin in biosurfactant extract by #48: a preliminary
study.

INDO9  Antioxidant activity obiosurfactant extracts obtained from corn steep liquor

INDD  Optimization of the hydrothermal extraction of antioxidants fr@puntiaficus
indica.

INDIL  Valorization of liquid and solid extracts from Undasianatifida using microwave
assisted extraction

INDR2  Characterization of the Mediterranean green alg@aulerpa proliferaand
investigation of its antioxidant capacity using green extraction assisted by
microwaves

INDIB  Modeling andsimulation of biomass pyrolysis processes.

Péster/Panel
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INDLI4

INDLS

INDL6

INDL7
INDL8

INDLO

IND20

INCR21

Lbg
Lbb

Lbs

INDS

INDD

INDZ

INDB

INC29
INDBO

IND3L

IND2

IND3B

Synthesis of activated carbons from food and wood industrigbimgucts and
application for dyes removal

Removal of the inert coating from waste printed circuit boards using NaOH
solutions under autoclaving treatment

Effect of Dialysis and Purification on Bioactivity Adgcophyllum Nodosum
Seaweeds Extracts

Sugars and shoxthain oligogalacturonides productidrom lemon peels

Effect of Method, Solvent and Ligqugi8olid Ratio on Phlorotannins Extraction
FromAscophyllum NodosuBeaweeds

Sequential production of oligogalacturonides and arabinooligosaccharides by
autohydrolysis of sugar beet pulp

How the addition of polyphenols frolAscophyllum nodosurseaweeds affects

to corn starch gels rheology

Adsorption of polyphenols extracted froAscophyllum nodosurseaweeds on
native corn starch and corn starch gel

9dzOl £ & LI dz® 2Rt FNazOdrd 2y GA2y o6& 2NBI Y
Onepot fractionation of Pinus pinastemwood by biphasic delignification with
butanol/water.

Concentration and purification of pectin extracts from sugar beet pulp using
different ultrafiltration/diafiltration configurations.

Recovery of humic acids from mixed municipal waste compoth alkaline
extraction

Ecofriendly extraction of phenolic compounds from Galician hdpnfulus
lupulusL.) leaves using deep eutectic solvents

Selective fractionation of olive tree pruningsing partially immiscible mixtures

of water and alcohols

Solubilization of hemicelluloses and lignin from Robin@od via microwave
assisted autohydrolysis and delignification with deep eutectic solvents .(DES)
BECCSU con captura de simulacion de procesos hacia la sustentabilidad
Optimizing spray drying conditions for green extracts frornoenmercial hop
variety.

Bioactive Phenolic Compounds Extraction from Avocado Peels employing Dee;
Eutectic Solvents

Potato peels waste as a sustainable source for biotechnological production of
biofuels using very high gravityrategies

Delignification of autohydrolyzedcacia dealbatavood using carboxylic acid
based deep eutectic solvents (DESSs)
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IND3

INDD
IND®

INDZF
IND3B

INCB9
INDD
IND4L

IND42

NNO3

NNO4
NNO5

NNO6
NNO7

NNO8

NNO09

NN10

NN11

Deslignificacion de madeira dBaulownia utilizando disolventes eutécticos
profundos

Delignification assessment of vine shoots using deep eutectic solvents
Ultrasoundassisted depolymerization of oligocarrageenan fréastocarpus
stellatus

Valorization of CO2 to chemicals using iron carbides as catalyst

How the addition of polyphenols froAscophyllum nodosurseaweeds affects
to corn starch gels rheology

Determinacion de la curva de Destilacion ASTFBBIe una gasolina comercial
Ensayo mecanico de dobladura de un aceldd #0.Practica de laboratorio
Extracdo de aromas para o desenvolvimento de kits aromaticos associados a
vinho.

Potencialidad de la lignina en la mejora técnica y medioambiental de las
carreteras.

NANOQUIMICA Y NANOTECNOLOGIA

Size and coatingependent toxicity of silver nanoparticles to human monocytes
and macrophages

Electroactive porous frameworks based on redmtive organic building blocks
for electronicsapplications

New electrodes based on redaxtive porous materials towards more efficient
batteries

Optimization of ongoot microwave synthesis of multicolored carbon dots
WGs_naphthopyran hybrid nanomaterials: the new frontier tccomplish
enhanced lightesponsive textiles

Casein Micelles: Optimizing Encapsulation Towards Polyphenols Delivery
Synthesis of TGéapped CdTejuantum dots with controllable fluorescence
wavelength

Magnetic nanoparticles for removing rare earth elements from water
Formulation of polymeric nanoparticles using a membrane fraction extract
obtained by subcritical water extraction frorhaminaria ochroleucérown
seaweed

A new approach for assessing silver and titanium dioxide nanoparticles in tap
water samples

DehydropeptideBased SelAssembled Hydrogelsoft nanostructured materials

for the development of theranostic platforms
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NN12  Stimulusresponsive liposomes as a smart platform for prednisolone delivery to
activated macrophages

NN13  NewApproaches for C{Methanation in lonic Liquid Systems

NN14  Mitoxantroneloaded lipid nanoparticles as a promising therapeutic strategy for
breast cancer: two different functionalization strategies

NN15  Advanced LIBS based on nanosiliand lignocellulosibased composites

NN16  Searching for the chemistry that works: formulating hydrogels and nanogels
towards atopic dermatitis therapy

NN17 Biomass derived components to improve energy storage systems

NN18  Characterization ok- andi- carrageenandased hydrogels as potential vehicles
in skin delivery.

NN19  Quantum dots and chemometrics: potential and advantages

NN20  Verteporfinloaded lipid nanoparticles as an effective approach for cancer
photodynamic therapy.

Péster/Panel

NN21 New architectures in soft materials for combined cancer therapy: multifunctional
dehydrodipeptidebased lipogels with magnetplasmonic properties.

NN22 Selfassembly of bolaamphiphiles based @ehydropeptides

NN23 Effect of Different Casein Removal Methods on the Purity and Yield of Milk
derived Exosomes

NN24 Gold nanopatrticles synthesized by natural photosensitizer hypericin

NN25 Migration of cellulose nanocrystals from a RbAltilayer film functionalized by
Ultrasonic Spray Coater

NN26 Honey2KILL: antimicrobial Portuguese honey towards superbugs.

NN27 Multiple Lipid Nanoparticles loaded with essential oils as a new approach
towards antimicrobial mastitis infection

NNZ23B Naringin nanedelivery systems for inflammatory conditians

NN The role of chemical modified Si@anopatrticles in the tribological performance
of a paraffinic oil

NN30 Development of a Fluorescent Nanostructured Lipid Carrier (NLC) Higha
energy method

NN3L New supramolecular hypergelators based on dehydroamino acid residues for
biomedical applications

bbw bly2L I G§F2N¥a RNAGSOat2¢ R26y Ay a&aiAk

b b@ Nanolubricantstability: surface modification of nanoparticles

NN34  Enhanced antioxidant activity of silver nanoparticles synthesizedCbgium

tomentosumaqueous extract.
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QAO04

QAO05

QAO06

QA07

QAO08

QA09

QA10

QA11

QA12

QA13

QA14

QUIMICA DE POLIMEROS

Silylatedpoly(azomethine)s with possible applications in the optoelectronic field.
Synthesis and characterization
Cbémo minimizar el rechazo de implantes empleando la quimica click.

QUIMICA ANALITICA

Desenvolvemento dun marco analitico pardeterminacion de contaminantes
orgénicos persistentes e mdébiles en mostras de urina

Optical sensors for amine vapours detection and discrimination

Screening of organic micropollutants in molluaod fish samples from the
Portuguese coast by combining liquid and gas chromatography with high
resolution mass spectrometry

Desenvolvemento dun método para a determinacion de biomarcadores do uso
de cannabinoides medianteamalise de augas residuais con fins epidemioloxicas
Automatic online renewable micresolidphase extraction hyphenated to
tandem mass spectrometry for the determination of uremic toxins in plasma
Determination of acid lactase activity resogi to a highthroughput kinetic
method.

Concanavalin A biosensor for evaluation of biopharmaceuticals

Estudo do emprego de drogas ilicitas, alcohol e tabaco en Espafia e Portug:
durante a crise da COVIID en 2020 a través da analise a@egas residuais con
fins epidemiol6xicas

Assessing the presence of organic micropollutants in surface water
Immobilization of CYP3A4 on surfaoedified electrodes: assessment of
electroanalytical and electrocatalytic properties.

Valorizacao de espécies mediterranicas subutilizadas: obtencéo de 6leo essenci
com propriedades bioativas

Semipreparative separation and racemization study of MDPV enantiomers by
liquid chromatography and absorption study on C2cmodel

Continuous flow bioconjugation of a fluorescent coumdirid probe as a
chemical reporter for membrane oxidation

Determinacao cinética do acido acetilsalicilico usando pontos quanticos de CdT
e de Aginscomo sondas fluorescentes e-RLS e ANMNomo ferramentas
quimiométricas
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QA15 Development of a new mesofluidic platform to assess mitaled dihydrofolate
reductase inhibitors

QA16  Estudio fluorescente de la amina bidgena Triptamina y su aminoacido precursor
(Triptéfano).

QA17  Validation of a method to quantify essential and potentially toxic elements in raw
and cooked food matrices

QA18 Invitroinhalation bioaccessibility estimation of atmospheric-B84ociated organic
compounds using simulated biological fluids

QA19  Automatic identification of myeloperoxidase natural inhibitors in plant extracts

QA20  As vantagens do uso da quimiometria na quimica analitica

QA21  Low pressure chromatographic system with multiple pulse amperometric
detection for multianalyte determination in green coffee extracts

QA22  Quantitative analysis of phosphopeptide enrichment methods

QA23  Overcoming the seawater trace elements analysis challenge in-8dREased
approach

QA24  Finding biomarkers of ruminal acidosis through targeted and untargeted
metabolomic analysis through vitro rumen fermentation assays

QA25 Renewable immunosensors based on-tabvalve flow systems

QA26 Detetores baseados em imagedesenvolvimento e aplicacéo.

Pdster/Panel

QA27 Polycyclic Aromatic Hydrocarbons Determination in Human Adipose Tissue

QA28 Aplicaciones De La Microscopia RAMAN Confocal

QA29 Paperbased analytical devices for instrumental and smartphbased
fluorimetric sensing of environmentally relevant inorganic species

QA30 Development of a novel cosfffective method for the density separation of
microplastics from marine sediments, Ifaved by quantitative *H-nuclear
magnetic resonance spectroscopy determination

QA3l Determination of Sulfidén Waters by SmartphonBased IfDrop Colorimetric
Plasmonic Sensing involving hydrophobized PADs

QA32 Occurrence and persistence of fungicides and insecticides in vineyard soils

QA33 GCMS screening method for the identification sémivolatile compounds in
bio-based and biodegradable food packaging materials

QA34 Composicdo fendlica e atividade bioldégica de extratos de casca e ramos de
Juniperus communls (zimbro comum)

QA35 Evaluacion de la presencia de residuosfulggicidas e insecticidas en cerveza

mediante cromatografia de liquidos y espectrometria de masas en tandem.
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QA36

QA37

QA38

QA39

QM0

QA1

QM2

QA3

QA4

QA5

QA6

QM7
QM8

QA®
QA0

Q61

QAB2

QA53

QA

Direct, automatedand sensitive determination of glyphosate and related anionic
pesticides in environmental water samples using SREnercombined with LC
MS/MS

Comprehensive characterization of volatile and sepiatile compounds in-e
liquids formulations for eletronic cigarrettes by gas chromatography accurate
mass spectrometry

Estudio espectrofluorimétricdel pesticida imidacloprid y su principal metabolito

el acido 6cloronicotinico

TimeResolved Fluorescence ExcitatiBmission spectroscopy and PARAFAC to
solve overlapping signals

Analytical Quality by Design for selecting optiragperimental conditions of a
head spacesolid phase microextraction for several phthalates analyzed by CG
MS

Desefio de fase estacionaria para a separacion de nanoparticulas metdlica
mediante cromatografia liquida

Evaluation ofagriculture plastics as vehicles of pesticides and concerning
pollutants in the environment

Sngle-celkicp-ms measurements for studying silver nanoparticles internalization
in cell lines fronseabass and clams

Statistical experimental design to determine phenolic compounds in seawater by
the AgNPs synthesis

Matrix solidphase dispersion and ultrasowassisted extraction in the
extraction and polyphenolic characterisation from five varieties of brown algae
Determinacién de nanoparticulas de didxido de titanio en piensos empleados en
acuicultura

Revision bibliografica del empleo de reacciones fotoquimaasglectroanalisis
Electrochemical evaluation of the psychoactive recreational drug
4-bromo-2,5-dimethoxyphenethylamine (28).

Microencapsulation of benzyl isothiocyanate usingyclodextrins

Determinacién de medicamentos en aguas superficiales mediante inyeccion
directa en cromatografia de liquidos acoplada a espectrometria de masas
CANB T A IKG Saphs@re thISilddin2 yidlytyclic aromatic hydrocarbons
during controlled forest fires

O uso de uma sonda raciométrica combinando pontos quanticos de carbono e de
AgIngpara a determinacdo de histamina recorrendo a modelos quimiométricos
Potential inhibitory effect of new xanthones on acetylcholinesterase: an
automatic assay

Development of a microfluidic papérased analytical device for the
determination of iodide
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QA%

QAB

QA

QAS

QAG9

QA®

QA6L

QAR

QAR

QAG:

QF02
QF03
QF04

QF05

QFO06
QFO07

QFO08
QF09
QF10

Characterization ofchillea mellefoliunflower extracts as ingredients in organic
cosmetics

UPL@MVS lipidomic approach to evaluate potential biomarkers for the
differentiation of HIV/HCV progressive stage

lon mobility spectrometry for the rapid and simultaneous analysis of three
common analgesics

Particulas de caucho procedentes de ruedas de coche: determinacién de agente
quimicos relacionados con la mortalidad de especies acuaticas
Desenvolvemento dun método analitico baseado na extraccion asistida por
ultraséns seguido de cromatografia liquida acoplada a espectrometria de masa
en tAndem para a determinacién de herbicidas en solos

Estimacion del comportamiento en frio del bieskl

Dilucion por biocombustible del aceite lubricante

Evaluation of the Phenolic Content of Galician Honeys to Identify their Botanical
Origin

Electrochemical determination of cholecalciferol in wagghanol mixtures using
aglassy carbon electrode and unmodified screeimted carbon electrodes
Exploring the emission of volatile carbonyl compounds from woasked panels

by GDME and HPIADMS/MS

QUIMICA FISICA

Development of Chemiluminesceralogenated Coelenterazine Derivatives with
Anticancer Potential

Probucolg solvent effects on polymorph crystallization

Active regulation of thermal transport using ligtesponsive molecular materials
Understanding the physics of exchange of the alkaline metal on nitrate salts
mixtures with ethylammonium nitrate

i -Amyloid aggregation or phase separation induction by electrostatic
interactions with small biomolecules

Nanostructured Polythiopgne Materials for Electrochromism

New insight in # generation battery: Pure lonic Liquid as functional gtsadid
electrolyte

Flavyliumcucurbit[8]urilsupramolecular polymers as photorheological fluids
Alkylsilane and alkylsiloxane effect on the thermodynamics of ionic liquids
Electrical Conductivity of lonic liquids dulti-frequency Impedance Methodolgy
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RELACION DE COMUNICACIONES

QF11  Towards finetuning charge in vesicular drug delivery systems: role of spacer in
cationicgeminisurfactants at the air/water interface

QF12 Environmental mobility of pesticides and agrochemical metabolites: volatility and
phase transitions properties of some dichlorobenzonitrile isomers

Pdster/Panel

QFL3 Localization and interaction of-Bydroxy4-pyridinone chelators with DMPC
model membranes: A DSC and EPR Study.

QR4 The effects of DMSO on the thermal properties of DMPC liposomes

QFL5 Caracterizacion fotofisica da interaccién darino-2-ciano-1,3-benzotiazol con
proteinas amiloides e seroalbumina humana e bovina

QFB  Thermal and photochemical reactions of.d@ NA RA Y SOKI f 02y Sa

QFT iSenseDS@ high precision microcalorimeter

QFB Exploring the effect of nanostructuratiam the thermophysical properties of the
1-alkyt3-methylimidazolium triflate series

QF®B Extensive Study of the Electrical Conductivity of Imidazolium lonic Liquids: the
Anion Effect

QR0 Energetic study of methyhdanones with potential application in
thermochemical processes

QF21 Uso do intercalador Laranxa de tiazol para a deteccién e cuantificacién de ADN
de dobre febra.

QUIMICA INORGANICA

Oral

Qlo1 Dinuclear copper(ll) complexes as models for metalloenzymes

Qlo2 Single ion magnets of macrocydieand Ns ligands

Qlo3 Direct GH arylation of dithiophengetrathiafulvalene: tunable electronic
structure and 2D sefissembled molecular networks on surface

Qlo4 Atmospheric carbon dioxide activation by a cobalt carpl

QIl05 An efficient route to coinage metal mesocates

QIl06 A dysprosium fieldnduced single molecule magnet witt\NaO; flat donor.

Qlo7 Sintese, caracterizacion e estudo das propiedades bioloxic&sZdew dzP-pt o
cimeno)f?N3,STSC)](TSC = tiosemicarbazona)

Qlo8 Au(ll)™ -Allyl Complexes: From Structure Analysis to Catalysis

Péster/Panel
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QI
QI10

Ql1
Ql2
Qu3
Ql14
QI15
QI16

Ql17

Ql18

Oral
Qo001

Q002
Q003

Q004

Q005
Q006
Q007
Q008

Q009

Q010
QO11

A metal-coordinationtriggered carbamate hydrolysis process

A magnetestructural study of a mononuclear dysprosium complex with a Schiff
baseNs donor.

Luminescent cyclometalated "Ptcompounds bearing phenanthrolideased
ligands with antiproliferative activity

Obtaining an azine ligand via a thiocarbohydrazone desulfurization process
Inorganic nanoparticles for the detection of circulating proteins associated with
the response/resistance to neoadjuvant chemotherapy in Hpetive breast
cancer.

Silver nanoparticles for théetection of circulating serum protein biomarkers of
non-muscle invasive bladder cancer

Sintese de hidrocarburos iridaaromaticos policts

A new peroxecomplex of dysprosium with singlaolecule magnet behaviour
Synthesis of tridentate, N, Biminophosphorane cyclometallated palladium
compounds

Active antitumoral thiosemicarbazone platinacycles

QUIMICAORGANICA

Sintesis de nuevos sesquiterppalifenoles, actividad citotoxica y estudios de
acoplamiento molecular inducid®6cking.

Sintese de analogos de nucledsidos e nucledtidos baseados em unidades de |
glucuronamida e contendo uemel 1,2,3triazole potencialmente bioativos
bAGNRYSAaQ NBFNNIYy3ISYSYGaY 1T 2hb59w({
Multistate of chemical reactions of-d@iethylamine4’-dimethylaminoflavylium.
Thermodynamics, kinetics and Photochemistry modulated by water: ethanol, SDS
and CTARnicelles

Synthesis and anCandidaActivity of Aminated Thioxanthones

Chiral pool synthesis of new flavones with potential antitumor activity

Influence of proton transfer on the luminescence of organic dyes

Estrategia sintética para la obtencion del primer analogo tipo Gemini del
maxacalcital

Enhancing photophysical properties of BODIPYs through oxime and hydrazon:
functionalization: novelmaging agents

Synthetic access to new indazadlerivatives with promising anticancer features
Polysaccharides from marine sources: synthesis of derivatives and tumor cell
growth inhibition
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RELACION DE COMUNICACIONES

Q012 Synthesis of fumiquinazolirenalogues with antibacterial, artiofilm and efflux
pump inhibition potential

Q013  Exploring the reactivity of a commercial diketopyrrolopyrrole

Q014  New porphyrins for dy«sensitized solar cells

Q015 Mild synthesis of nitrobenzendsom 3-formylchromones

Q016  Ru(lll) and Ir(lll) complexes bearing porphyrin moieties: synthesis and
photosensitizing activity against resistant melanoma cells

Q017 Ohmic heatingpssisted palladiurcatalyzed crosscoupling reactions for the
synthesis of>glycosylquinolones

Q018 Ira ainteligéncia artificial assumir o papel do Quimico? Um estudo de caso com :
reacdo carbonilativa de Suzuki

Q019 Synthesis and characterization of porphyrins bearing electronic donating groups
at mesopositions to be used asole-transporting materials in perovskite solar
cells

Q020 Preparation of OpetShell Polycyclic Conjugated Hydrocarbons based on Truxene

Q021 Towards the synthesis of large acenes, starphenes, and closely related structure:

Q022 Synthesis of Soluble Trigonal Nanographenes bycafalyzed Aryne
Cyclotrimerization

Q023  Synthesis of new porphyrgfullerene conjugates for application dlye-sensitized
solar cells

Q024  h-Substituted 2benzylchromones as monoamine oxidase inhibitors for the
treatment of neurological disorders

Poster/Panel

Q@5 Larvicidal activity of the funguRenicillium sp27 againsCulexguinquefasciatus

Q26 Photoredox transformations of Quinic Acid

Q7 Synthesis and structure elucidation of metabolites of the synthetic cathinones
pentedrone and methylone for further metabolism studies

Q28 Discovery of new eugenalzole hybrids as candidates of potent trypanocidal
agents.

QM9 From the bottom of ocean to the lab: synthetic strategies of cyclic peptide
marine-derived

Q@30 Curcuminbased molecular probes for fluorescence imaging of fungi

QM1 New openchain carbohydrate amides: synthesis, docking studies and
acetylcholinesterase

Q@32 Synthetic access to new fused thiazoloindazole as acetylcholinesterase inhibitors

synthesis, characterizaticend molecular docking studies
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Q83
QB4
QU85
QCB6
QO
QO3B
QB9

QM40

Qo4
Qo2

Q048

QS05

QS06

QS07

QS08

QS09

Synthesis of hexahydropyrroquinolin2s3-diol, analogues of swainsonine, and
prediction by molecular modeling of their inhibition power towards human Golgi
a-mannosidase |l

New4-aminoacridinecinnamic acid conjugates as medtage antimalarial hits
Dockingbased Virtual Screening as a tool to identify new small molecules
targeting SARS0\V2.

Preparation benzoporphyribased photosensitizers

Synthesis of novel-glycosyl flavonoids

Metal lon Sensors Based on Thiazoloj@j#iazoles

Organocatalytic properties of the iminosugar DAB

Expanding the Library of Cyclopentadienone Iron Tricarbonyl Complexes:
Synthesis and Characterization of Novel Precatalysts

Divergent syntheses of iminocyclohexitols and polydroxylated pipecolic.acids
Squaraine dyeslerived frombenzglindole asfluorescent probes for human
serum albumin detection and quantification

Study of the supramolecular selssembly of Cu(ll) complexes of pyridoxal
derived ligands.

QUIMICA Y SALUD

Mining theLeishmani&inome

Oreceptor da vitamina D como unha nova diana para o tratamento do cancro de
mama

The Reaction Mechanism of SARS/2 Spike Protein Cleavage by TMPRSS2: A
Quantum Mechanics/Molecular Mechanics Study

MelanostatinAzaPeptides as Potent Allosteric Modulatayéthe Dopamine B
Receptors

Discovery of MelanostatiBased Potent Modulators of the Dopamine: D
Receptors Using Furoic Acids as Proline Surrogates

Uma Abordagem Bioisostérica na Descoberta de Potentes Analogos de
Melanostatina Usandb-Aminoacidos

Bio-guided optimization o€Cystoseira abiesarinacosmeceuticals extraction by
advanced technologies

New synthetic cinnamiacidflavone hybrids with promising photoprotective,
anti-inflammatory and antioxidant activities

New insights into the anihflammatory effects of &tryrylchromones
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QSs10

Qs11

Qs12

QS13

Qs14

QS15

QS16
QS17

QS18

QS19
QS20

QS21

QS22
QS23
QS24
QS25
QS26
QS27

QS28

QS29
QS30

Pyrroloquinolonebased hybrid compounds multitargeting the electron trangpor
chain ofMycobacterium tuberculosis

Recent advances in cancer therapiga carbon nanomaterials functionalized
with porphyrins and analogues

Anti-inflammatory activity of Zstyrylchromones in Human fibroblast like
synoviocytes

Urea derivatives df-carboline indole alkaloids for reversing multidrug resistance
in cancer

Evaluation of the cytotoxicity effects of flavonol derivatives in human lung
fibroblasts

' OGADS t KFENXYIFOSdziAOFE LY3aNBRASYyGQa
to enhance the trimethoprim biopharmaceutical performance
Polyhydroxylatedis-chalcones: potential new inhibitors of cyclooxygenase 2
Synthesis of naringenin sulfates and evaluation of their -Buffammatory
activity.

Cationic imidazolyl porphyrins bearing amphiphilic side chains combined with
antimicrobials: new strategies to potentiate colphotodynamic inactivation
Design of a disposable pPAD forltand quantification of urinary creatinine
Development of Photoactive Materials for Photodynamic Therapy Based
Applications

Developing a computeslided drug design approach to discover |dike
Phosphomannomutase pharmacechaperones for congenital disorders of
glycosylation (CDG) therapy

New insights on the antimicrobial properties of amibased flavylium dyes:
promising candidates for photodynamic inactivation of bacteria

Fluorinated contrast agestfor application ift°F MRI and PET

New familiesof multi  NASG RANBOG fA3IFyRA& F2NI !
Estudo integrado da influéncia do tipo de cultivo e irrigacdo nas propriedades
bioativas deCichorium spinosurn.

Synthesis of dimidazolyl porphyrins and their chlorin derivativefor
photoinactivation of bacteria and viruses

Improving  benzisothiazolinone 6 . L ¢ 0 STFSOGA@PSySaa
encapsulation: Ecotoxicity and Antibacterial studies

Peptide/ionic liquidbased therapeutics for the topical treatment of skin
infections

Guiera senegalensi®n the track of biofungicidetevelopment

Unveiling membrane dependent mechanism of action of molecules with
anticancer activity
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QS31  Watersoluble pyridiniurpyrazole phthalocyanines for photodynamic
inactivation of Phage Phi6 as SARS/2 Model

QS32 i-Phospholactams as a novel chemical tool to target serine hydrolases

QS33  Synthesis, characterization and antibacterial profile of new GUMBOS

QS34  Tricyclic compounds derivatives as new potential neuroprotective agents

QS35  Development of new multitargetlirected ligands with potential application in
FfT KSAYSNDR&a RA&SIH&AS

QS36  FollowingdzLd 6 f F RRSNJ OF yOSNJ LI.GASyiGQa NBal

QS37  Highresolution  absolute  quantitative  proteomics revealed new
immunohistochemical markers of oncocytic renal neoplasms

QS38  The effect of varying the complexity of amines introduced into the squaric ring
on the photobiological activity of aminosquarainges

QS39  Anti-proliferative effect of novel chlorophyll derivatives in breast cancer cell lines

QsS40  The wound healing properties of starblased photoactive materials

Qs41 Design, synthesis and evaluation of novel antileishmanial agents

QS42  Synthesis and biological evaluation of acridiriazine hybrids as
acetylcholinesterase and butyrylcholinesterase inhibitors

QS43  Silica nanomaterials based on ionic antimicrobial agents for infectious
therapeutic diseases

QS44  Conjugation of carbon nanomaterials with tetrapyrrolic macrocycles:
Applications & challenges

QS45  Porfirinas sulfonamidas como agentes fotossensibilizadores para inativacéo de
bactérias multirresistentes

QS46 New hexadentate Fe chelator: an EPR study to aadesstor interaction with
liposome membrane models

QS47  Pharmaceutical cocrystals: Design approaches

QS48 / @G20G2EAOA (@ -thhydroxidiagoRe dérivativesiil vitrOriiodels of
osteosarcoma

QS49  Caninfrared analysis of blood plasassist diagnosis of respiratory viral infection

Péster/Panel

Q%0 Synthesis, characterizatiand evaluation of the cytotoxic activity against A549
cell line of 2,&diformyl4-methylphenol hydrazones

Q%1 Synthesis, characterization and DNA binding of a vanadium (V) complex derive
from 2,6-diformyl-4-methylphenol

Q%2 Estudos sobre aintese de novos heterociclos baseados na unidade de cromeno
e purina

Q%3 Fighting bacterial infections: antimicrobial peptides and ionic liquids.
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Q%4
Q%5

Q%6

Q%7
Q%8

Q%9
Q%0
Q%1
Q%2
Q%3
Q%4
QS5
Q6
Q$7
Q%8
Q%9
QS0
Q91
QS2
Q93
Qg4

QS5

QS6

Study of new derivatives based on coelenterazine for photodynamic therapy
Discovery ofNeuroprotective Hits Using-Rzanorbornane as a Constrained
Proline Surrogate in Glypromate Neuropeptide

Design, Synthesis, and Biological Evaluation of GlyproBased
Neuroprotective Conjugates with Pharmaceutical Active Ingredients
Fluoroquinolone metalloantibiotics: fightirgtaphylococcus aureiurgfections

BDDE, a marine bioactive metabolite, as inspiration for the synthesis of chalcone
derivatives to fight antimicrobial resistance

Pointof-care determination of calcium in saliva using a developed microfluidic
paperbased analytical device

Cromeno[2,2b]piridinas: sintese e avaliacdo do potencial anticancerigeno para o
cancro da mama

Indoor levels of fine and ultrafingarticles at Portuguese fire stations

¢26F NRA GKS &aaNBSyySaaé¢ 2F I OKSYAO!
Synthesis of new surfaegctive ionic liquidslerived fromantimalarial drugs and

bile acids

Synthetic triazoleompounds as potential inhibitors of SARS\V2 attachment

into host cells

Synthesisndin vitro evaluationof versatile celpenetratingmitochondriotropic
antioxidants

Tailoring VAS2870 scaffold to develop new covalent NaR&itors.

Fiscalins: a new source of substance P antagonists?

Beyond chemical bonds

Bladder Cancer: The Future of Diagnostic and Patient Monitoring

Development of a Robust UltrasorBased Sample Treatment to Unravel the
Proteome of OGEmbedded Solid Tumor Biopsies

Biotin-bearing squaraine dyes as potential antitumor photodynamic agentst an
vitro preliminar study

How the selectivity of Zn(ll) ligands towards G4 DNA structures is influenced by
the number and position of the positive charges

Low serum bromine levels in chronic hemodialysis patienssthere any clinical
impact?.

Trace element imbalances in hemodialysis patients: new data from a cohort of
Portuguese patients

Association between natural exposure to lithium and suicide rate: an ecological
and human biomonitoring study in northern Portugal

Reference intervals for whole blood trace elements in the Angolan adult
population
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QSs7 The effect of repeated bloodathation on whole blood trace element statqsa
crosssectional study in Angolan donors

QSB Synthesis of new purine nucleosides as potential biometal chelators and
cholinesterase inhibitors

QShB New halogen hydrazones derived from pyridoxal #malr biological behavior

Q0 Benzglindole and indolenine squaraine dyes derivatiasantifungal agents and
fluorescent probes

Q381 Exploring the bioactive potential @&rtemisia annud.. hydroethanolic extracts
obtained by microwavassisted extraction

QS& Development of a pkensitive dressing for clinical monitoring of chronic
wounds

QUIMICA TEORICA

Oral

QT01 Interface between BmimRFionic liquid and gold metal surface from MD
simulations perspective

QT02  The Reaction Mechanism of SARS/2 Spike Protein Cleavage by TMPRSS2: A
Quantum Mechanics/Molecular Mechanics Study

QT03  (Non}Polarizable models for magnetic iotiguids

QT Interface between BmimRFonic liquid and gold metal surface from MD
simulations perspective

QT® Composicién lipidica alterada provocada por COVID en fase aguda y persistent
y la influencia del sistema inmune innato: Un estudidigamica Molecular

QT® Back to the Chirality in Coarskrained Cyclic Peptides: The Ma(R/S)tini
parametrization

QT Exploring innate immune system peptides and their cell membrane interaction

Poster/Panel

QT®& Study of Sodium Hexanoate and Dodecanoate-Baded Eutectic Solvents by

Molecular Dynamics Simulation Approach
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APERTURA
The Critical Role of Energy Storage in the Electric Economy and
Overcoming Climate Change

M. Stanley Whittingham
Chemistry Department, Binghamton University, Binghamton, NY 13850

The Nobel committee statl in awarding the 2019 Chemistry Nobel Prize to John
D22RSy2dAKXI ! {AN} |, 2aKAYy2 fuwidationyad a Sf
wirelessfossil fueHree societg | YR FNB 2F (G4KS 3aANBIFGS
is now time for all of us to take action.

Energy storage, and in particular electrochemicdifsed storage, is critical in
enabling the electric economy, just as it was for enabling the communications
revolution. Lithium batteries have played the key role to date, but electrochemistry
is also esgatial to the success of a clean hydrogen economy and to the attainment
of a cleaner mining industry, one that would be based on electtuction rather
than carbothermal processes.

Electric transportation, whether automobiles or tramcars/trolly buses, was
dominant at the beginning of the last century. However, the discovery of oil
changed all that. It was not until the 1970s that Exxon and then the US Departmen
of Energy embarked on major battery initiatives tealectrify transportation. That
effort led to the critical role of intercalation reactions and the development of the
lithium-ion battery and the use initially by SONY in Japan to miniaturize electronic
music devices, and then by Apple bringing instant communication to the world anc
obsoleting lad-line phones and the telegraph.

Today, the demand for electric vehicles far surpasses the supply despite thei
high cost. The other major demand for Li batteries is to enable renewable energ
and to make the grid more resilient. In order to address theseds, we
researchers need to find new materials to make the next generation batteries that
are lower cost, have a secure supply chain and are safer. Can we make batteri
with the desired properties using the most abundant redox active metals like iron,
manganese and vanadium? Can we make batteries that will last essentially foreve
these could be used for electric vehicles that are connected to the grid at all times
when not actually moving. | will discuss some of the recent research trends tha
addresghese challenges, and the opportunities for chemists.
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Hydroxypyridinones: Chelators to Life Sciences

Maria Ranget”
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*mrangel@icbas.up.pt; www.chel2life.org

Chelators of the dydroxy4-pyridinone class are known for their chemical, biomedical,
agricultural and environmental applications. The possibility of using the ligansisch a
variety of fields is mainly due to their high affinity towards M(Il) and M(IIl) metal ions as well
as their versatility in synthesis.

A significant number of bidentate ligands with variable lipophilicity has been prepared and
used to produce pgidentate ligands. Also, additional functionalities such as fluorophores
and anchoring molecules to connect the ligand units to particular molecular frameworks
have been successfully introduced thus enlarging their range of application. Metal ion
chelates vith 3-hydroxy4-pyridinone ligands have also found application as metallodrugs
and micronutrient fertilizers.

An overview of the work developed in tlebel2life laboratoryand regarding the design of
ligands and complexes, the study of their chemical properties, their affinity towards
biological membranes and biological activity will be presented. Particular attention will be
given to the design of molecules to be tested(&) novel therapeutic strategies such as,
Infection and Diabetes Mellitus (b) Metal lon Sensing and (c) Plant Nutrition.
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Aryne Chemistry in the Graphene Era
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dolores.perez@usc.es

The discoveryof grapheneand other carbonbased materials has openeda new era in
materials science,an era in which synthetic organic chemistryis called to play a very
important role. In particular, the tailored, bottom-up synthesisof nanosizedgraphene
substructures(nanographenesand large polycyclicaromatic hydrocarbons(PAHs) with
customizedshapesand electronicproperties,is currently a very activeareaof research.In
this context, aryne intermediatesare ideal synthetic building blocks,providing privileged
strategiesfor the convergentconstructionof polycycliccompoundscontainingaromatic
rings.

Inthislecture,somerecentcontributionsfrom our groupto this field will be presented,[1,2]
with particularemphasison the use of polycyclicarynesand bisaryneprecursorsfor the
straightforwardaccesgo extendedand/or structurallycomplexaromaticarchitectures Our
efforts towardsthe synthesiof singulararomaticsandrelevant™ -functionalmaterials,such
as acenes,cycloarenes,porous nanographenesor novel fullerene derivatives, will be
included. Someresults from our fruitful collaborationswith surfacephysicistswhichallow
the imaging and manipulation of our compoundsat the singlemolecule level by SPM
technigueswill alsobe highlighted.

] !| Pd(0) cat.
OO solution-phase [2+2+2]
aryne cycloaddition O

Fig.1. Synthesisnd singlemoleculeimagingof a 22-ring nanographeneby combinationof solution
phasePdcatalyzedarynecyclotrimerizationand on-surfacesixfold cyclodehydrogenatiofi3].

Au(111), e

on-surface
cyclodehydrogenation

22-ring nanographene
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Determination of microplastis in environmental samples
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It is possible to set the decade after the second World War as the generalized onset of th
WLE FAGA0 SNIQd 5SaLIAGS aSOSNI € LXIadaoa
massive production of plastics can be traced back to then. They agghems a very
convenient and economicalgffordable commodity to address many Societal challenges at
that moment: they avoided the use of limited resources and showed excellent properties,
like durability, flexibility, an immense variety of applicationsy iveight but high resistance,
quite affordable customization for different customers, etc. To sum up, plastics were
considered like a step forward in the development of Society.

Curiously, many of those advantageous properties, combined with a genesaness of
humans towards correct waste management, ended up in the generation of the problem
that nowadays all the Earth ecosystems suffer: the presence of huge amount of plastic:
residues. Many spectacular images have shown animals trapped in macrapl@astioig
fragments of plastics in their stomachs when corpses are find in beaches), but further thar
that the entrance of small microplastics (mostly in the nano scale) on the food web is beinc
observed already. So concern arose on citizens and polsiciaho are pushed to take
actions. Althought this is far from simple because of the lack of knowledge (many times.
lack of comparability) on the abundance, behaviour, fate and sinks of microplastics (MPs)
Further, their effects on the biota are not stlear.

In this lecture some relevant aspects for the determination of microplastics (MPs) in
environmental matrices are reviewed. Special emphasis will be placed on two major issues
namely:

1. Sample treatment. This is usually a very lengthy step and itraétes theg
commonly very low overall sample throughput, ca. 15 days in many cases. Besides
care should be taken on the reagents used to get rid of the sample matrix as they
might degrade the small polymer patrticles.

2. Chemical characterization of the particles: in order to quantify and classify the
microplastic particles according to the major polymer constituting them. In
particular, attention will be devoted to infrared measurements as they are a
common workhorse nowdays to cope with this issue. However, different IR
techniques can be possible and a general review of them will be posed.

Finally, some general recommendations will be given for reporting the results as there is al
overwhelming disparity in literature anithis hampers the possibility of comparing results.
Indeed, this problem has been put forward by many international organizations as it
difficults decisioamaking

47



CP4

Prescriptomics
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Analysis of proteins has been an integral part of clinical chemistry for decades. Howevel
technological advances have opened new opportunities for the laogdée analysis of
proteins for clinical diagnostic purposes and personalised medicine.

First, thedevelopment of mass spectrometers with significantly higher resolution and more
extensive dynamic range has allowed generating of {gigdlity quantitative data from
complex sample matrices such as serum, plasma, urine, and tissue biopsies without th
need for isotopic labelling. Instruments like TOF, OrbitrapJ@H and the most recent
timsTOF were a steppirgjone towards proteomibased personalised medicine by
facilitating the detection of patienspecific protein signatures that reorganise over tidug

to genetic, environmental, and treatment constraints.

Second, developing highroughput robust chromatographibased sample preparation
methods in conjunction with mass spectrometry has allowed the processing of many clinica
specimens such as serunrjne, cerebrospinal fluid, and tissue biopsies in an efficient and
reproducible manner [6]. Parallel to such achievements, the exciting advances done b
bioinformatics have been a cornerstone in translating quantitative proteomics data into
actionable chical information.

We are what our genetic code express. And what we express can now be quantified. By
quantifying the proteome expressed by a patient, any disease can be diagnosed,
prognosed and followed either using a solid or a liquid biopsy.

Within this talk, | will intoduce the analytical chemistigriven concept of prescriptomics
by describing how the advances in sample treatment, mass spectrometry,
chromatography and bioinformatics have led to the advent of truly personalised medical
treatment.
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Desenvolvimento de um noveinagre espirituoso de origem vinica
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O vinagre é um produto com tradicGes milenares. Muinraizado nas culturas gastrondémicas
mediterranica, atlantica e asiatica, a sua definicdo ndo é consensual, internacionalmente; contudo, na Ul
G @Ay I 3 NBe exchisivangehte por dupla fermentagéo alcodlica e acética de substancias de origerr
agricola(EN 13188:2000A sua produgdo é um exemplo classico de sustentabilidade no uso de recursos
sub-aproveitados, posicionandse no fim da fileira de transformacgdo agroalimentRecentemente, a
valorizagao dietética deste género alimenticio hipocal6riaaneibnal, influenciada também peldouvelle
Cuisinee por preocupac¢des com a alimentacdo na saude-denraduzido numa maior diferenciacdo e
prestigio do produto e na procura de novos produtos vinagreiros [1,2].

Na linhaAgrio do projeto AgetEm(POGD1-0145FEDER23583) desenvolvese umnovo protétipo de
vinagre espirituoso (2012020), por acetificagdo de destilado vinico, monovarietal, produzido por
vinificagdo de uvas brancas da casta Télia da Colegdo Ampelografica Nacional (Pdtegad)ogia deste

novo vinagre espirituoso compreende trés fases: vinificacdo, destilacdo intermédia em alambique e
acetificagdo em cultura submergida, usando como acetificador, um fermentador de laboratério (CSTR) col
agitacdo e arejamento continuos. Aidat | cen2 R2 RS&GAT I R2 ONYME2Y T@RAMY
de vinho branco bruto, recolhido num acetificador industrial em laboragdo, que veiculou a cultura viva de
bacterias acéticas e garantiu a acidez necesséaria ao arranque e manutencdo datdefm acética.
Temperatura e volume da mistura no acetificador, condi¢cdes de arejamento e agitagdo, pH, acidez total
concentracgdes de etanol e total (GK) foram controladas}8].vinagre espirituoso obtido nos ciclos de
arranque e adaptacao, fizerase seis lotes, que foram analisados por cromatografid&®J4] e HPLC [5].

Os lotes apresentaram 0 mesmo espectro de compostos presentes no vinho e no vinagre vinico (modificad:
pela destilacdo e pela acetificacdo), mas obtivessperfis distintos, condiferengas significativas nos
teores de compostos volateis maioritarios e acidos organicos quantificados. O acido ecétiponséavel

pelo saboisui generiglo vinagre é quantitativamente o composto mais importante, como seria espectavel.
As andlisegle variancia simples (ANOVA) e multidimensional (ACRfery a matriz de resultados,
indicaramque os acidos 1glucénico, tartarico e succinico, bem como os compostos volateis acetato de
etilo, 2-feniletanol e glicerol, contribuiram para uma maior défleciacéo entre os lotes de vinagre.

O prot6tipo do novo vinagre espirituoso, além de acido acético, acetoina e etanol residoglostos cuja
presenca conjunta é necessdria para assegurar a genuinidade enquanto produto obtido de dupl:
fermentacgédo alcodtia e acética [1] contém outros compostos secundarios relevantes na definigdo do seu
perfil de composicdo, nas caracteristicas organoléticas e como garantia de autenticidade. Inovador
conveniente¢ com longa vida Gtil e mdltiplas aplicagdes alimentares sua tecnologia é sustentavel,
possibilitando o aproveitamento de excedentes estruturais de vinho, destilados vinicos ou aguardentes
assegurando também as boas praticas vinagreiras e a seguranca alimentar.
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Rice is the second most important cereal crop and an essential component of thamiditgelihoods

of billions of people, including infants and celiac patighjsin a time of concern about world hunger,
impact of climate change, population growth and future food security, rice production is threatened,
as well as both, the quantity and the quality of rice that is available for consumjiofihis can also
enhance human exposure to chemical hazards, such as mycotoxins and metalloids.

The goal of this study was firstly to evaluate teeurrence of aflatoxin B1 (AFB1), ochratoxin A (OTA),
zearalenone (ZEN) and inorganic arsenic (InAs) in rice, evaluating the Portuguese scenario in tl
worldwide context and the Portuguese population exposure. Rice intended for human consumption
was comnercially acquired and provided by Portuguese rice producers. The determination of every
mycotoxin involved competitive enzyme immunoassays (ELISA), with limits of detection (LODSs) of 0.
M YR modTp >3k{13Z F2N he¢! I | OvamachieyeR bylmdustively NB
coupled plasma mass spectrometry (€ 0 = A GK | [ h5 2F odo >3k 3
From the 36 samples analysed, none showed contamination by OTA. AFB1 was present in 2 (4.8
commercially acquired branded samples, in levels of 1.96 and22& 1 32 2F 6KAGS 2
wild long rice, respectively. These levels exceeded the European maximum permitted level (MPL) of
> 3 k CoHcerning ZEN, 88.89% of the total samples showed levels above the LOD, up to 14.25 ug/
(average of 2.75 pg/kgpignificant difference was found between private and white label samples
(p=0,0196), with white label samples presenting higher valRegarding InAs, 100% of the samples
showed levels above the LOD, up to 100.0 pg/kg (average of 35.3 pg/kg), noneirgdbedViPL

(200 pg/kg). The lowegi value, <0.0001, was obtained between brown and white rice, with brown
presenting higher values. No correlation was found between mycotoxin and InAs contamination.

Regarding AFB1 exposure, for every population studhes maximum estimated daily intake (EDI)
value was of 5.79 ng/kg bw/day. Children presented the higher risk values, followed by adolescent
and adults, both considering the provisional maximum tolerable daily intake (PMTDI) (1 ng/kg bw/day’
proposed by Kper-Goodman[3] and the margin of exposure (MOE) approach (170 ng/kg bw/day)
[4]. As for ZEN, the maximum Bi2is of 77.81 ng/kg bw/day, for the worst case scenario and the 95th
consumption. Again, children presented the higher risk values considering the tolerable daily intake
(TDI) value of 250 ng/Kgw/day. For InAs, the maximum EDI value was 0.5463 pg/kg bw/day, also
obtained for children, once again, the group with higher risk values. The MOE increased when the
95th consumption percentile was considered, to values lower or close to 1.
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Las algas marinas forman parte de la dieta humana en algunos paises asiaticos desde
antigledad. Recientemente, su uso esta recibiendo un creciente interés en el mundc
occidental debido a sus excelentes propiedades nutricionales, asi como por su aporte e
componentes con propiedades antimicrobianas, antioxidantes, antiinflamatorias y
antitumorales [1,2]. Entre estas alg&sfurcaria bifurcatalestaca por su abundancia en las
costas atlanticas de Portugal, Francia y Espafia [3] asi como por sus propiedadt
conservantes demostradas en diversos experimeiriostro [4].

Este estudio se centra en la utilizacion de esta macroalga parda al objeto de mejorar |
calidad de pescado comercializado en estados fresco y enlatado. Para ello, se utilizarc
disolucionesacuosas de extractos de dicha alga para la elaboracion del hielo utilizado come
medio de conservacion en refrigeracion de gallepidorhombus whiffiagonislos efectos

de los extractos del alga sobre el desarrollo de la actividad microbiana y la élteliptdica
fueron analizados durante un periodo de conservacién de 14 dias. Por otra parte, lo
extractos deB. bifurcatafueron incluidos en el medio de cobertura empleado durante el
enlatado de caballa atlantic&¢omber scombrlisdespués de tres meség conservacion

del producto enlatado, se analizaron los efectos originados sobre la calidad del pescado.

En lo que respecta al estudio de gallo refrigerado, se observd un marcado efecto inhibido
en el desarrollo de distintos grupos microbianos (aerspjwsicrétrofos, Enterobacterias,
proteoliticos y lipoliticos), asi como en la formacion de acidos grasos libres y compuestc
fluorescentes. Por su parte, el experimento de enlatado de caballa reflej6 un efecto
inhibidor por parte del extracto de alga s@da formacion de compuestos fluorescentes y
sobre el incremento de los parametrtisy b* de color. Se concluye que ambas estrategias
(inclusion en el hielo de refrigeracién y en el medio de cobertura del enlatado) pueden
significar un importante avancdahora de retener la calidad de pescado fresco y enlatado,
respectivamente.
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En este trabajo se abordo el estudio quimiométrico de espectros de larzivaadja media
pertenecientes a 134 bebidas alcohdlicas comerciales mexicanas derivadas del agave.
objetivo principal fue evaluar si se podian observar diferencias entre distintas clases di
productos comerciales: destilados, licores y tequilas proveaeg de diversas marcas
comerciales de origen mexicano. En concreto, se aplicaron dos técnicas de mineria de datc
Andlisis de Componentes Principales y Analisis Cluster (o Analisis jerarquico c
Conglomerados).

Las principales conclusiones fueron:

1. Es paible diferenciar entre las muestras de tequila comercial y las de destilados y
licores (regién 1770 ciy 1485 crrt, datos autoescalados, subespacio fRCR
PC3). Mediante PCA dindmico se pudo reducir la zona de interés al range 1717
1490 cmt.

2. Se puddiferenciar entre tequilas blancos y tequilas jovenes (fisicamente tienen la
misma apariencia). No obstante, la diferenciacion no fue total. Para ello se necesitc
el subespacio PERC3 (4000 401 cm?; sin escalado). Usando PCA dindmico se
pudo reducir énimero de nimeros de onda a las regiones siguientes: 3663,
3644- 3637, 2988 2960, 2911 2709, 1466 1448, 893 892 y 872 861 cm' (en
total, 295 nimeros de onda).

3. No fue posible diferenciar los tequilas afiejos y exfie@jos, probablemente por la
variabilidad espectral que generan los procesos de envejecimiento en barricas de
roble.
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A industria alimentar tem vindo a ser desafiada no sentido de impulsionar a inovagdo nos conservante
alimentares, principalmente devido a resisténcia dos consumidores em relacdo a utilizacdo de aditivo
artificiais [1] O génerdThymusé constituido por aproximadamente 350 espécies distribuidas por todo o
mundo [2]. Estas sao tradicionalmente usadas como plantas condimentares e medicinais, dessgcando
como fontes promissoras de ingredientes bioativos naturais [3feSgnte estudo pretendeu caracterizar

a composicgao fendlica e avaliar as propriedades bioativas de duas espé€iegulegT. mastichind.. eT.
pulegioidesL..) de forma a comprovar o uso potencial como ingrediente conservante natural na inddstria
alimentar. Os extratos hidroetandlicos (EtOH®I- 80:20,v/v) de T. mastichingd ETM) €T. pulegioides.

(ETP) foranobtidos através de extragdo assistida por calor. Os compostos fendlicos foram identificados €
guantificados por HPLBADESI/MS, onde o ETP revelou a presedeacatorze compostos fendlicos
destacandese o kaempferol como o composto maioritario; e, poa sz, o ETM revelou a presenga de
doze compostos sendodcido rosmarinico o maioritarid\ atividade antioxidante foi avaliada através de
guatro ensaiosn vitro: capacidade bloqueadora de radicais livres, poder redutor, inibigcdo de peroxidacao
lipidicae inibicAo da hemdlise oxidativa. A atividade citotdxica foi avaliada em linhas celulares tumorais
humanas ¢arcinoma da mama, pulméo e gastrico e adenocarcinoma coldgrretaBio tumoraislihha
priméria de figado de porco, linha celular de rim de mayadiizando o método da sulforodamina B. A
atividade antiinflamatoria foi testada usando uma linha de macréfagos de rato pela capacidade de inibir a
producéo de NO. Por fim, a atividade antimicrobiana foi avaliada usando um painel de seis bactésias e se
fungosselecionados segundo a sua importancia a nivel de satde pibbcaesultados demostraram que
ambos 0s extratos apresentaram desempenho bioativo promissor, sem apresentar toxicidade até @
concentragdo maxima testada g6+ 400>g/mL). O ETM apresentou melhor potencial antioxidante e
antimicrobiano, enquanto o ETP se destacou pelo melhor potencial citot@x@mposi¢cdo em compostos
fendlicos podera justificar o desempenho bioativo dos extratos analisados. Desta forma, élzdsatee

que plantas do génerdhymussurgem como alternativas naturais para a obtengdo de extratos bioativos
com potencial de aplicagdo na indistria alimentar como conservantes naturais.

Agradecimentos

Os autores agradecem a Fundacéo pa@iémncia e Tecnologia (FCT, Portugal) pelo apoio financeiro por meio dos
fundos nacionais FCT/MCTES ao CIMO (UIDB/00690/2020 e UIDP/00690/2020) e SusTEC (LA/P/0007/2021).;
bolsa cedida a E. O. Pires Jr (2021.05425.BD) e pelos contratos de trabdlficcciestitucional e individual de L.
Barros, M.l. Dias, R.C. Calhelha e J. Pinela (CEECIND/01011/2018); ao projeto HealthyPETFQAR4ROCI
FEDERA47073) pelo contrato de C. Caleja; Este trabalho foi financiado pelo Fundo Europeu de Desenvolviment
Regional (FEDER) através do Programa Operacional Regional Norte 2020, no &mbito do Projeto GreenHeal
Estratégias digitais baseadas em ativos biolégicos para melhorar-estame promover a saude verde, Nofig-
0145FEDER00042. Este trabalho foiniabém apoiado pelo Ministério da Educagao, Ciéncia e Desenvolvimento
Tecnolégico da Republica da Sérvia (83:9/2021-14/200007).

Referéncias

[1] N. Gokoglu, Journal of the Science of Food and Agriculture, 99 (20192@DB8

[2] A. Pandey, M. Chaw&monalez, A. Silva & P. Singh, Food Science & Technology, (2021).
[3] G. Nieto, Plants, 9 (2020) 961

55


mailto:ccaleja@ipb.pt

ALMOG6

Caracterizacdo dos residuos Beassica olerace&. para obtencédo de um
potencial ingrediente natural

Ana Luisa Pepineli#3 Tatiane Oliveir&24 Eleomar Pires 3%, Cristina Caleje?, Maria Inés
Diag% a | N ¥, MariMa2Sakibvig,Ricardo CalhelHz, Filipa Mandind-2, Odinei Goncalves
Maria Beatriz Oliveir4, Eliana Pereirg?, Lillian Barro?

1 Centro de Investigagdo de Montanha (CIMO), Instituto Politécnico de Braganca, C. Santa Apolé2&3 5300
Braganca, Portugal.
2 Laboratdrio Associado para a Sustentabilidade e Tecnologia em RegiGes de Montanha (SusTEC), Institutc
Politécnico de Braganc&ampus de Santa Apoldnia, 53288 Braganca, Portugal.
3Universidade Tecnolégica Federal do Parana, Campus Campo Mourdo, Campo Mourdo, Parana, Brasil.
4REQUIMTE/LAQV, Departamento de Ciéncias Quimicas, Faculdade de Farmécia da Universidade do Porto,
Jorge Viterbo Ferreira 228, 408023 Porto, Portugal
SLyadAddziS F2NJ . A2t 23 iKatidhal nsStéteSof Réepullic af Sekbis UGiversify Gf Belgtaded
Boulevard Despota Stefana 142, 11000 Belgrade, Serbia.
* e-mail de contactoeliana@ipb.pt

A comunidade cientifica, em parceria com a industria alimentar, tem vindo a estudar diferentes
matrizes naturais, a fim de obter ingredientes funcionais com potencial aplicacdo neste setor
industrial. Nesse sentido, este trabalho pretendeu fazer a caraeigio deBrassica oleracewsar.
Acephala (popularmente conhecida como couve galega) quanto ao seu perfil fendlico e agao bioldgic
com o objetivo de identificar compostos fendlicos com potencial conservante e/ou bioativo para
incorporacdo na industriaiatentar. O perfil fendlico individual foi obtido através de um sistema de
HPLEDAD/ESMSn e o potencial bioativo foi avaliado através de ensaiositro. A atividade
citotéxica foi avaliada em linhas celulares tumorais humanas (AGS, CaCoe2, NCH48) e a
toxicidade em uma linha celular ndo tumoral (VERO), através do método colorimétrico da
sulforodamina B. A atividade astiflamatoria foi estudada em macréfagos de rato (RAW 264.7); a
atividade antimicrobiana foi testada usando o método de micrioghio; e a atividade antioxidante foi
avaliada através dos ensaios de TBARS (inibicdo da peroxidagéo lipidica) e CAA (atividade antioxide
celular). O perfil fendlico dos bioresiduos de couve galega revelou a presenca de moléculas co
elevado interesse ermoncentragdes promissoras. Em relagdo ao potencial bioativo da amostra, foi
possivel observar uma interessante atividade antioxidante pela andlise de TBARS, onde r
concentragcdo de 19 pg/mL foi possivel oferecer 50% da atividade, porém pela andlise de CAA
resultados foram moderados, com uma concentragdo de 2000 pg/mL com uma inibicdo de 40%.
atividade antimicrobiana revelou resultados muito satisfatérios, destacaedas bactériaBacillus
cereuse Enterobacter cloacae os fungosAspergillus fumigatse Penicillium fumiculosuraomo as
estirpes mais suscetiveis ao efeito do extrato da couve. Em relagdo a atividade citotdxica e ant
inflamatéria, o extrato da couve ndo apresentou capacidade antiproliferativa na concentragcdo
maxima testada (400 pg/mlgvelando a auséncia de potencial antitumoral e @mifiamatorio, mas
também, provando a auséncia de toxicidade do extrato. Considerando esses resultados, o
bioresiduos da couve apresentam uma composi¢cdo rica em compostos de elevado interesse
nomeadamete com potencial antioxidante, o que pode ser interessante para o desenvolvimento de
ingredientes funcionais com possiveis aplicagdo na industria. Para além disso, a reutilizagcao ¢
subprodutos permitird ndo so diminuir o desperdicio alimentar, como tamloéiar solugfes
estratégicas no setor agroindustrial de crescimento econdmico e sustentabilidade.
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Las plantas alimenticias no convencionales se presentan como una alternativa viable y eficiente par
reemplazar los productos algnticios que consumimos hoy. Presentando un enorme potencial nutricional,
guimico, fisico y biolégico, estas plantas suelen ser abundantes y no competidoras de otras matrice
vegetales [1]Attalea specioséMart. Ex SprengBabassu) es una palmera queesguentra en Brasil, y su
mesocarpio (MB) representa cerca del 20,4% del fruto, presentando aplicabilidad en la fabricacion d¢
alimentos para animales [2]. Asi, el presente trabajo tuvo como objetivo profundizar el estudio de la
caracterizacion nutriciodade MB por métodos de la AOAC; la determinacién del contenido de azUcares
libres (HPL®RI), acidos grasos (D), acidos organicos (UPDAD) y compuestos fendlicos (HPLC
DAD/ESI(MS); y propiedades bioactivas (antioxidante, antimicrobiana, antiinflaaatitotoxica y
nefrotoxicidad) de los extractos hidroetandlicos. Ademas, se desarrollaron productos de panaderia (pan
con 12, 18 y 24% de sustitucion de harina de trigo por harina MB. La harina presentd bajos niveles ¢
humedad, grasa y cenizas, sierids carbohidratos los principales macronutrientes, y los acidos palmitico y
estedrico los principales acidos grasos. Se identificé tentativamente nueve compuestos fendlicos, se
flavan3-oles (99% de la cantidad total, sobre todo por la presencia désdil®@ RS 6 SLIA 0 OF G S
tres flavonoidesO-glicosilados. El extracto hidroetandlico mostré una alta capacidad antioxidante y
antihemolitica, mostrando una 4£de 99% y 75% mas efectiva que el control positivo (Trolox),
respectivamente. Ademas, fue capaz de inhibir todas las lineas celulares tumorales, per mostré ciert
toxicidad hacia las células sanas. Para la actividad antibacteriana fueron obtenidas cmiceasrminimas
inhibitorias inferiores a la de los controles positivos (E211 y E224). Finalmente, se observé que Iz
formulaciones de pan con sustituciones presentaron un aumento razonable en el contenido de PUFA:
manteniendo la capacidad antioxidantercealores de I§ mas bajos que los del control positivo, y no
presentando actividad hepatotéxica (primera validacion de esta harina para la incorporacion en matrices
alimentarias). En general, la formulacién B24 fue la que present6 mayor similitud pan ebntrol, en
relacion a los aspectos nutricionales, sin embargo, en cuanto a los parametros fisicos fue la que presen
mayor discrepancia (en volumen especifico, textura, y luminosidad). Todas las formulaciones presentaro
mayores porcentajes de pérdicie caracteristicas reoldgicas en los primeros tres dias de elaboracion. Este
estudio present6 resultados innovadores en cuanto a la caracterizacion nutricional, quimica y bioactiv
tanto del propio mesocarpio de babasu como del pan elaborado a paréi, deostrando un gran potencial

para ser aplicado en la industria alimentaria, sin embargo, ain queda mucho por explorar, especialment
en preparaciones que todavia no use ingredientes no convencionales.
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While total meat consumption is stagnant decreasing, the amount of poultry meat consumed
continues to rise [1]. However, environmental warm and humid conditions, overcrowding, poor
hygiene practices, and difficulty to separate infected animals from healthy ones makes poultry very
susceptible tacoccidiosis [2]. This promotes the widespread use of different coccidiostats in poultry
farming and, adding to the resistance to anticoccidials reported globally [3], it poses a risk to
O2yadzySNDa KSIHfdK aAyO0S (KSe& éfbrg this SudyFatmizytB A
highlight the current situation concerning the different types of poultry production, providing data on
9 coccidiostats in poultry meat samples collected in Portugal. Additionally, this study also aimed tc
assess the estimated iy intake (EDI) and risk for different population groups, namely, children,
adolescents and adults.

¢2 | OKAS@GS GKAa 3J2+t Fy Fylrtedaldlt YSGK2R2f
chromatography with tandem mass spectrometry US/MS) wassuccessfully validated in poultry
meat, with limits of detection between 0.9 and 7.4 pgtk@his methodology was applied to a total of
101 chicken and turkey samples obtained from canteens, supermarkets, and home productions ir
Portugal. Halofuginone,idazuril, decoquinate, narasin, lasalocid, and salinomycin were detected in
20.8% of the samples. The synthetic coccidiostats halofuginone, diclazuril, and decoquinate wer
F2dzyR Ay | OSNEISHGE P By REbVpBpedi@ly, W | SN 3548 7
k™ wmodct¥ >3 yRI v dnere fouhd regarding the ionophores narasin, lasalocid, and
salinomycin. Home raised samples showed a higher frequency (47.1%). Despite the faishaft

the feeds contain coccidiostats, the reason for these results may be the probable disregard of the
withdrawal period, established by European legislation, mainly by domestic breeders, resulting in
residues in food matrixes.

As for the risk asses®nt, values lower than 8.06% (halofuginone) of the acceptable daily intake (ADI)
were observed for children using average concentrations. Nonetheless, when considering the wors
scenario, these values were up to 53.4% (halofuginone), indicating that unepts coccidiostats
through the consumption of poultry meat does not represent a risk to consumers.
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O interesse pelas caracteristicas funcionais dos frutos secos aumentou devido ao seu alto teor e
constituintes bioativos. A avel&¢rylus avellani.) é a espécie cultivada mais importante do género
Corylus(Betulacee) e € amplamente distribuida pelo mundo [1]. A inclusdo destes frutos na
alimentacdo pode ser benéfica devido ao alto percentual de acidos gordos monoinsaturados ¢
poliinsaturados, tocoferois e fitoesterdis [2,3]. Com a necessidade do aumento da progducge
também a necessidade de implementagdo de uma agricultura mais sustentavel. Desta forma,
utilizagdo de bioestimulantes vegetais, em alternativa aos fertilizantes quimicos, tem vindo a se
estudada. Neste trabalho, diferentes tipos de bioestimutgntompativeis com a agricultura organica
(NPK, Fitoalgas Green® e Sprint Plus®) foram testados em avelds. Em seguida, foram analisado
parametros nutricionais, perfis de acidos gordos e contetdo de tocoferéis. A avaliagdo nutricional da
avelds mostrowue a gordura € o componente maioritario (55% em peso fresco (pf)), sendo o maior
teor detetado na linha sem bioestimulantes. Os niveis de proteina foram elevados (16,89/100g pf)
principalmente nas avelds tratadas com NPK (12% acima do controlo), masombioestimulantes
(exceto fitoalgas) induziram um efeito positivo neste macronutriente. Cinzas e dgua, componente:
minoritarios, apresentaram variagdes minimas. O valor energético maximo (675 kcal/100 g pf) fo
obtido na linha controlo. Em relagdo aaglcares sollveis, apenas a sacarose foi identificada com
valor médio de 16g/100g pf. O &cido oleico (C18:1n9c) foi predominante, e uma diminui¢cdo notave
foi observada na aveld, independentemente do bioestimulante, em comparagdo com o controlo
(76%). O &do linoléico (C18:2n6c¢), apresentou aumento significativo nas avelas cultivadas em solo!
tratados com bioestimulantes, atingindo o valor maximo com o uso de NPK (15,1%). Os niveis de &ci
palmitico atingiram maiores percentagens com Sprint Plus® (9%68%iy como o acido estedrico
(C18:0). De referir que foram encontrados outros acidos gordos em percentagens vestigiais (sor
total inferior a 2%). A concentragdo de tocoferdis obteve valores médios de 25 mg/100 g pf. Os efeitc
mais notorios foram obtidosom as fitoalgas+NPK. Em geral, os bioestimulantes testados induziram
aumento nos niveis do acido linoléico (sobretudo com NPK) e nos niveis de tocoferois. A importanc
destes resultados esta na possibilidade de selecionar o melhor bioestimulante dicad@p, dessa
forma, obter um aumento na quantidade de um composto bioativo especifico, possibilitando uma
potencial aplicacdo em alimentos funcionais.
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Os frutos secos sdo um exemplo de alimentos naturais com efeitos funcionais. A anfénohes [dulcigMiller)
D.A. Webb] é um dos frutos secos mais populares do mundo, ndopa primeiro lugar nos niveis de produgéo
[1]. No entanto, os elevados niveis de producéo geram uma preocupagdo com uma agricultura menos nociva pa
0 meio ambiente [2]. Assim surgem os bioestimulantes vegetais como alternativa de base biolégicdapzeta
melhorar o desenvolvimento do cultivo e o seu impacto, podem ser usados para substituir ou reduzir a utilizaga
dos fertilizantes quimicos convencionais. No presente estudo, diferentes bioestimulantes compativeis com :
agricultura organica (Fitoag Green®, um extrato de algas marinhaAdeophyllum nodosunSprint Plus®, um
spray foliar rico em aminoacidos, e Tradebor®, um fertilizante de boro para aplicagdo no solo e foliar) foran
testados em pomares de amendoeiras do nordeste de Portugal. Apfmtamentos de campo e colheita, as
améndoas foram analisadas quanto ao valor nutricional, perfil em &cidos gordos e teor de tocoferois. O perfi
nutricional mostrou que a améndoa é composta principalmente por gordura (55% do seu peso fresco (pf)), con
valores maximos na linha néo tratada. Nas proteinas, foram obtidos valores préximos a 15g/100g pf. Quanto ac
componentes minoritarios, cinzas e agua, foram observadas variagdes minimas, cada uma representando 3g/10
pf. No que diz respeito a energia, doramaximo (669 kcal/100 g pf) foi obtido na linha controlo. A sacarose foi 0
Unico acUcar soluvel identificado, com um teor médio de 12g/100g pf. Os tratamentos com Tradebor induziran
um maior teor de sacarose (13g/100g pf). Em relagcdo aos acidos gardido oleico (C18:1n9c) foi o
predominante (cerca de 70%), e o seu contetdo permaneceu quase inalterado apesar do uso de diferente
bioestimulantes, assim como o &cido linoléico (C18:2n6c) (em torno de 16%). Foram também identificados o &cic
palmitico C16:0), acido estearico (C18:0), além de outros acidos gordos em percentagens vestigiais (soma tot
inferior a 2%). Como na maioria dos alimentos com alto teor de gordura, a concentracéo de tocoferois foi elevad
(50 mg/100 g pf). Considerando o teor epcadferois totais, Fitoalgas Green® induziu um aumento de cerca de 10%
opn F pp Y3kwmnn3-iHEF Swidfarol. 816 entitic tod@sSos butros bioestimulantes
testados tiveram o efeito oposto. Os efeitos mais notérios foram obtidos ceooalgas Green®, refletido
LINAYOALN £t YSYy(iS y2 IFdzySyidz2 R2 02yiS §hdferd Sas am2rid@as, 6§ N .
consumo desses produtos pode aumentar significativamente os niveis de vitamina E na dieta. Assim, a selecao
um melhor hoestimulante pode aumentar a expressao de um composto bioativo especifico, agregando maior

valor comercial a esses produtos
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Nephelium lappaceurn., popularmente conhecido como rambutan, é um fruto tropical nativo da Asia
que, atualmente, se encontra amplamente distribuido em outras regides tropicais, como a Américe
Latina, a Australia e alguns paises africanos [1,2], sendo muito apreciadoalzaséncia exodtica e
sabor agradavel, o que tem aumentado a sua comercializagéo e processamento em todo o rundo [,
3]. No entanto, apenas uma pequena por¢do deste fruto é comestivel/processado, sendo que até 48
do seu peso corresponde ao seu epicarpo cdmestivel, o que pode gerar um alto volume de-bio
residuos e perdas econdémicas [2,3]. No sentido de propor uma valorizagdo para o epicarpo d
rambutan como fonte de moléculas bioativas, o presente estudo teve como objetivo elucidar a suz
composigdo quinca em termos de tocoferois (HRED), &cidos organicos (UHARBA) e compostos
fendlicos antocianicos e ndo antocianicos (HBBOD/ESMSn) e determinar as bioatividades,
nomeadamente atividade antioxidante (AA) e atividade antimicrobiana (AM), do seutcextra
hidroetandlico por ensaiom vitro. A AA foi avaliada através do ensaios de substancias reativas ao
acido tiobarbitirico (TBARS) e de inibicdo da hemolise oxidativa (OxHLIA); a AM foi avaliada pe
método de microdiluicdo usando seis bactéri®aphyococcus aureus, Bacillus cereus, Listeria
monocytogenes, Escherichia coli, Salmonella TyphimueilEnterobacter cloacgee seis fungos
(Aspergillus fumigatusAspergillus versicolpAspergillus nigerPenicillium funiculosupPenicillium
verrucosunvar. cyclopiume Trichoderma viride).

O epicarpo de rambutan apresentou trés isomeros de tocoferol, sendetazoferol o mais
representativo; cinco &cidos organicos, com destaque para a concentracéo de acido chiquimico; cin
compostos fendlice derivados de elagitaninos e duas antociani@aglicosiladas derivadas de
delfinidina. Em relacdo as bioatividades, o seu extrato hidroetandlico foi capaz de inibir a oxidaca
lipidica e proteger os eritrocitos da hemolise oxidativa em baixas concéesé€G, de 2,79 + 0,03

e 72 + 2 pg/mL)Além disso, as atividades antibacteriana e antifingica do extrato foram alcangadas
em concentragfes semelhantes ou inferiores aos controlos utilizados (benzoato de sédio (E211)
metabissulfito de potassio (E2248) as amostras também apresentaram atividade bactericida e
fungicida em todos os microrganismos avaliados.

Em conclusdo, o epicarpo dé lappaceumpossui uma composi¢do quimica rica em compostos
bioativos, principalmente derivados de elagitaninos, alérapiesentar boa atividade antioxidante e
potencial para inibir o crescimento de microrganismos. Os resultados encontrados revelam que est
subproduto pode ser uma interessante fonte de ingredientes bioativos que podem ser aplicados en
diversos setores dadstria alimentar e farmacéutica.
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Over the years, anthocyanins have emerged as one of the most enthralling groups of natural phenoli
compounds. The interest raised around anthocyanins goes way beyond their visually appealing colol
and their acknowledged structurand biological properties have fueled intensive research towards
their application in different contexts. However, the high susceptibility of monoglycosylated
anthocyanins (MGA) to degradation under certain external conditions might compromise their
appications and health properties. In that regard, polyglycosylated anthocyanins (PGA) might offer
an alternative to overcome this issue, owing to their peculiar structure and consequent less
predisposition to degradatioh

PGA from different food sources (purple sweet potato, red wi@esmos bipinnatus, Centaurea
cyanusand Viola tricoloredible flowers) were isolated and structurally characterized. The stability at
different pH was evaluated by means of pH jumps. Thertabilgy was also evaluated. Furthermore,
their stability to the digestion processes was performed in vitro at the oral, gastric and intestinal level.
Transepithelial transport assays were performed using gastric and intestinal celular models tc
evaluate he absorption and role of food matrices. Also, a ngeoesilencing technology with gold
nanoparticles allowed the evaluation of the molecular mechanism of absorption of these
anthocyanins. Laser Scanning Confocal Microscopy was used to track PGAdagagttestinal cells.

The results suggested a higher stability at a broader range of pH values (with lower hydration an
higher acidity constants) when compared to the already published kinetic and equilibrium parameters
of MGA, and a higher thermal diifity up to 100 celsium degrees and pH 7 (with more than 50% of
total PGA detected when compared to MGA).

The digestions studies revealed a higher resistance of acylated PGA at the different levels (wit
significant differences up to 30% when comparednWGA) and the transport studies revealed a
structure-absorption efficiency relation at both gastric and intestinal level in the presence and
absence of food matrix, with the more complex structures presenting a lower transport efficiency.
Also, specificdod matrix components such as proteins and glucose had a tremendous negative effect
on the transport efficiency of the anthocyanins.

Furthermore, the involvement of Glucose Transporters 1 and 3 (GLUT1 and GLUT3) on the transpc
mechanism of PGA was obsedy through a significant reduction of the transport efficiency of the
anthocyanins up to 50% upon the silencing of the transporters. And upon incubation, PGA seems t
be concentrated in specific cell areas, suggesting localized bioactive actions.

These rsults elucidate new insights on PGA stability and bioavailability and suggest that this subclas
on anthocyanins may be more appealing for both nutritional, health and technological applications.
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A precipitacdo dos cristais dos sais do &cido tartarico, nomeadamente o hidrogenotartataro de
potassio € um problema de instabilidade fisgqedmica de ocorréncia muito comum nos vinhos.

Ha uma nova geracéo de produtos enoldgicos para a promocao daligstditartarica, produtos a
base de poliaspartato de potassio [1, 2]. O objetivo deste trabalho foi comparar o efeito de quatro
produtos a base de poliaspartato de potas#iatartika V40, Antartika VR, Antartica Freshntartica

Duo na estabilidade taérica, na turbidez e na filtrabilidade dos vinhos, nomeadamente no indice de
colmatagem (IC) e volume maximo de filtrado (Vmax.). Foram aplicadas duas doses de cada produ
(dh=dose minima e zdose méaxima, recomendadas) a vinho branco, vinho rosadohe ¥into.
Avaliouse também o efeito destes produtos ao longo do tempo: aos 7 dias, um més, trés meses
cinco meses.

Os quatro produtos revelaram promover a estabilidade tartarica dos trés tipos de vinho para as dua
doses aplicadas e ao longo do tempoabtudo, exceto éntartica Dugpara o vinho branco. O vinho
branco comAntartica Duoapenas apresentou estabilidade tartarica no tempo 1 (sete dias apds a
aplicacéo), confirmando que este produto ndo é recomendado para vinho branco.

A andlise estatistiodos dados foi realizada conftatistical Package for the Social Sciel{8&SS) 27
para Windows (SPSS, Inc., Chicago, IL, USA);dengtdizado o teste ndo paramétrico de Kruskal
Wallis. Nos resultados obtidos para o vinho branco, ndo se verificarderedc¢as significativas
(p<0.05) relativamente a turbidez, ao indice de colmatagem e ao volume méaximo filtrado, entre os
produtos Antartika V4@ Antartika Freshe entre Antartika VR e Antartica Dud/erificaramse
diferencas significaticas entre o vinbontrolo (sem aplicagdo de poliaspartato) e a dose 2 para os
parametros turbidez, IC e Vmax, tenge ainda verificado diferencas entre a dose 1 e a dose 2,
relativamente a turbidez e Vmax.

No vinho rosado, ndo se observaram diferencas significativais eatdiferentes produtos aplicados
para o IC e o Vmax. O vinho em que foi aplicaddntartika V40 apresentou turbidez
significativamente menor, que a dos vinhos com aplicagdo dos outros produtos em estudo. Quanto
dose aplicada, verificaraise diferencas significativas entre o vinho controlo e a dose 2 para os
pardmetros analisados.

No vinho tintoverificaramse diferengas entre os produtos aplicados no que se refere ao IC, ao Vmax
e a turbidez, assim como entre a dose 2 e o vinho controlo; registaeaminda, diferencas
significativas ao longo do tempo para os parametros em estudo.

O poliaspartatade potassio revelose eficaz na promogéo da estabilidade tartarica, sem contribuir
para o aumento da turbidez dos vinhos, nem afetar a filtrabilidade dos mesmos.
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The food product label as Protected Designation of Origin (PDO) or Protected Geographical Indicatic
(PGI) is a guaranty of authenticity and traceabitits h  dt SN} w2 OKI R2 hSai:¢
{ SNNJ RI 9&0iNBftl ¢ 06{90 ROKHPI4 %= It h RS! ! $ XeRio2 e
generischaracteristics, are important Portuguese products due to its economic value to Portugal.
Apple and pear fruits have their consumption in fresh, as well as industrially processed. It is possibl
that the fruits of a region possess characteristics associated to the environment [1], conferring them
these required unique characteristics for their identification, even when processethse of PDO
cheeses, they are cured cheeses, obtained by slow deplefigche curd after coagulation of raw
sheep's milk by the action of the cardoddyfara cardunculy4..) enzymes [2,3]. It is very important
S§O02y2YAOltte G2 68 lo6tS (2 RAAGAYy3IdAAK (GKS |
cheese and PDO AZ#&it cheese are made from sheep's milk.

In this study, the element profiles, analysed by Inductively Coupled Plasma (ICP), of PDO produc
6at SN w2OKI R2 hS8aisSés avdzsSaecz2 RF {9 FyR I
were identified to evalate the applicability of multielement data on the determination of
geographical origin and authenticity. PDO pears are discriminate from non PDO ones by 13 element
The PDO industrial processed pears are also discriminated from the non PDO by 4 e{dineds,

B and Rb). For PDO cheeses, the element Cs, Ba, Rb, Mn, Zn, Fe, Sr and Cu discriminate SE ch
from Azeitdo products. Multielement analysis was also able to distinguish PGI fresh and processe
apples with Cs and Rb concentrations present inelommounts. These elements were related with
orchards and pasture soil origin.

The present study shows that multielement analysis combined with the statistical tools can be a
valuable contribution for the identification and authenticity of the geographicigin of PDO and PGI
food products.
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Adansonia digitatd_. € espécie africana com varios usos tradicionais, nomeadamente medicinal e alimentat
[1,2]. A polpa do seu fruto, cammente conhecido como mukua, esta aprovada como um ingrediente
FEAYSYGFr NI LISt /2YAaan2 9daNBLISAIF S LISt acz22R |
[1]. Assim o objetivo deste trabalho foi comprovar a potencialidade da polpa da mukuauroralimento
funcional através da sua caracterizacdo nutricional, mineral e bioativa. O perfil nutricional foi obtido
aplicando metodologias oficiais de andlise AOAC [3]. O conteddo mineral foi determinado por
espectrofotometria de absor¢do atomica e otguacial bioativo foi determinado através da atividade
antioxidante pelo ensaio antioxidante celular (CAA) e um ensaio de inibicdo de substancias reativas do &ci
tiobarbiturico (TBARS). Além disso, a atividade antimicrobiana foi também determinadasatcavi&todo
de microdiluicdo, e a atividade antitumoral foi avaliada em trés linhas celulares tumorais humanas:
adenocarcinoma gastrico (AGS), carcinoma de mama-@|CElulas de carcinoma de pulmédo (Wa60),
e a citotoxicidade em culturas de célulaortumorais de rim de macaco africano (VERO), através do ensaio
da Sulforrodamina B.

Relativamente aos resultados obtidos, a polpa de mukua apresentou um teor de humidade muito baixc
(12,9 + 0,3 g/100 g ms). Os macronutrientes presentes em maior quaetideain os hidratos de carbono
(89,6 + 0,2 g/100 g ms), seguidos das proteinas (2,7 + 0,3 g/100 g ms) e da gordura bruta (1,8 + 0,1 g/10
ms), representando um valor energético de 386 + 1 kcal/100 g ms. Quanto ao perfil mineral, a amostr:
revelou um altoteor em potéssio (20,4 + 0,8 g/100 g ms), estando também presentes minerais como o
magnésio (3,28 + 0,08 g/100 g ms), o célcio (2,79 £ 0,07 g/100 g ms), o manganés (2,02 + 0,09 g/100 g |
e o ferro (1,53 + 0,09 g/100 g ms). Em relacé@o a atividade afdinbg, a polpa inibiu cerca de 32% da
oxidagao celular no método CAA e exibiu um valor dgd&23,0 + 0,1 pg/mL no ensaio de TBARS. Para a
atividade antimicrobiana, a polpa apresentou atividade bacteriostatica contra a maioria das bactérias
testadas. No ensaio de citotoxicidade, a polpa demonstra capacidade de inibir a proliferagédo celuéar contr
as linhas tumorais testadas, principalmente contra AGS com valoregg®@ &l v 5 M >3IK Y[ X
para as células ndmmorais.

Este estudo mostra que a polpa de mukua, além de ser nutricionalmente interessante, possui alto teor en
minerais, noneadamente em potassio que é um composto essencial para a bom funcionamento do corpo,
estando associado a prevencao de doengas como diabetes, osteoporose e ainda doencas cardiovascular
Além disso, a polpa da mukua possui alto potencial bioativo, onglieai que o seu consumo pode oferecer
beneficios para a salde, tornandmum potencial alimento funcional.
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En la industria alimentaria preocupa el amplio uso de colorantes artificiales derivados principalmente
del sector petroquimico [1Por otra parte, ademas de no aportar ningin valor afiadido mas alla de la
coloracidn, estos tintes pueden presentar efectalversos para la salud [2]. En respuesta a estos
problemas globales, este trabajo aporta una alternativa natural a los aditivos artificiales, mediante ¢
aplicacion de la pasta humeda de la microdigematococcus pluvialgHPW en fase roja, rica en
astaxantina, como sustituto parcial de la harina de trigo (7% y 13% p/p) en la elaboracion de filloas
un postre tipico del noroeste de la Peninsula Ibérica, que combina los ingredientes bésicos de
reposteria industrial. El petfiutricional de las muestras enriquecidas con la pasta de microalgas se
evalué mediante un analisis comparativo con un colorante alimentario sintético (Fig. 1). Se obtuvo u
contenido total de carotenoides (843 pg/g) y acidos grasos (76 mg/g) paradafith el maximo nivel

de adicion deH. pluvialisen contraste con una respuesta no significativa del colorante artificial.
Posteriormente, se evalué la estabilidad del color de la filloa fortificada a lo largo del tiempo (3,6 y ¢
dias) asi como sus prepiades fisicoquimicas y su perfil microbiolégico para determinar la
funcionalidad de la pasta de alga humeda como conservante alimentario. Como resultado, HPV
proporcioné una filloa de color rojo natural con una mayor vida Util y brillo (*L) en relacionre
mezcla de colorante rojo sintético. La textura de las filloas que contétigruvialismostré una
conservacion significativa (p<0,02) durante los primeros 6 dias, mejorando la durezay la extensibilide
en relacion con el control. El enriquecimierde carotenoides y acidos grasos, en combinacion con
un potencial moderador de la degradacion microbioldgica por parte de este organismo unicelular, dz
un valor afiadido a esta matriz alimentaria.
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Fig.1.Andlisis comparativo del perfil de color (L*a*af® las filloas. Blanco: grupo control; Color: adicion
colorante sintético; HPW7 y HPW13: adiciértdepluvialisal 7% y 13% (£§00g*) respectivamente.
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Food quality and safety is a central issue in today's food economics mainly due to the growin
demands of consumers. Biogenic amines are biologically active nitcgeainingcompounds

that are undesirable in food and can cause significant health problems [2]. The main goal of thi
work was the development of colorimetric/fluorescent hagiest molecular switches based on
interactions between a bioinspired d@ethylpyranen -fydroxyflavylium [3] guest dye and
sulfonatedbased macrocycle hosts (calix[n]arenes and captisol) with sensing ability for biogenic
amines, evaluated through WVis and fluorescence spectroscopy.

The macrocyclelye systems were optimized in terms of moldar ratio and the working pH
considering de pialue of free pigment (g 6.72) and the complexes (e.gky8.45). Overall,

in a phosphate buffer solution (pH 7726), the complexes were able to encapsulate
putrescine/tyramine in solution with concotant release of the quinoidal base species of dye to
the bulk, with colorimetric variation from yellow to pinkd. The biogenic amines sensing were
also detect by distinct fluorescent events showing a host structependency: a fluorescence
enhancementfor the dye: calix[n]arene complexes and a fluorescence quenching for the dye:
captisol complex. This heguest system demonstrated great potential for the detection of
biogenic amines, one of the main key markers of food spoilage.
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Fig 1:Example of the Dy8C8 (0.05:0.5 mM) system in the presence of increasing concentrations of putrescine (0
100 mM) at pH 7.6 monitoring by a) WAs spectroscopy and b) fluorescence spectroscopy
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Phlorotanninsare phenolic compounds made of several units of phloroglucinol that are exclusive
from brown macroalgae and have been recognized for their promising bioactive progéities
However, the bioactive properties described for these compounds have usuahydaseribed

on pure compounds and/or phlorotanmniich extracts without considering the possible
alterations that they may incur during their passage of the gastrointestinal tract. In this study, a
phlorotannin extract was obtained frofnaminaria digitataan edible brown seaweed species
that grows profusely along the shores of the noghst Atlantic. After being submitted to a
simulated gastrointestinal digestion following the infogest protocol, a reduction of their
concentration and consequent loss oftanxidant activity measured in vitro via N@and Q *
a0 @Sy3aAy3 laaleas (Kdza &adaA3aSadaiy3a GKIEQ
negatively affected by the digestive process. Indeed, data collected from LEHMS/MS
analysis revealed interéag differences between the phlorotannin profiles of ndigested
versus digested extracts, especially when looking at the fultgb®l compounds, since these
were completely absent in the digested extract. Nevertheless, whendigested vs digested
extracts were used on LBR8mulated Raw 264.7 macrophages, both showed strong inhibitory
effect on the cellular NOproduction, suggesting that even though there is a decrease of the
LKt 2NROFYYyAyaQ O2yOSYydNr GA2Yy | T leSfNg popeRi€sa i A
the possible products that are being formed either by degradation or by interation with other
components of the digestive médium, may exert their effects through the modulation of the
intracellular signaling mechanisms.

Overall, this stdy not only contributed to a better understanding of the impact of
gastrointestinal digestion in the phlorotannin profile lof digitataextract, but also allowed to
understand that, although the digestive process may affect total content of phlorotannins, it
does not necessarily translate into loss of bioactivity, in particular theiaffdmmatory activity,
most likely owing to the podisle bioactive effects that the products formed during the digestion
may have on intracellular level.
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The influence of diet in human health is undeniable and chemical components, such as contaminant:
may have a relevant role dactors contributing to several diseases. However, the lack of systematic
data on food composition hinders the ability to explore how contaminants in food affect health.

The goal of this work was to carry out a broad systematic review of literature Gshg@ Ra A y S Q &
[1], with some modifications to mine and collect all available data on 96 contaminants and 7 foods
from animal products. This is a process not feasible to carry out manually.

The initial number of papers retrieved by PubMed ranged from(ralitton) to 967 (egg). The
application of FoodMine machine learning algorithm identified between 7 (goat) to 18 (turkey) % of
the papers as useful. After a manual revision of those papers, data were collected from 0 (goat) to 4
(beef) % of them. As shown Fig. 1, from the 7 foods mined, beef and chicken were the ones with
higher number of papers with relevant information. Overall, HAAs, PAHs, and metals were the
contaminants groups with higher frequency across the different foods. Moreover, no data was
collected regarding dioxins/furans/PCBs and disinfectioptmducts groups. Regarding quantities of
contaminants found (Tabla 1), higher mean values were reported for metals, followed by HAAs anc
PAHSs. Additionally, beef and chicken stood out with higheamvalues for these contaminants. No
trends could be identified for mycotoxins and pesticides since they were only found for egg.

SaARSa 02ftftS0GAy3a NBESOlIyd RIFEGFE GKAE 62NJ
prevalence in this food grqu

wPesheides mMycotodins WPAHS mMetals

Fig.1.Frequency of papers with information collected for different foods from animal origin

Tabla 1Values of contaminants (ug/kg) found in different foods from animal origin (meargimaix))

Food HAAs Metals PAHs Mycotoxins Pesticides
Beef 80.09 (0.0£2106.97 711.79 (4.918900.00) 8.66 (0.0%194.14) na na

Chicken 3.72(0.0£27.52) 225.16(1.4%2228.50)  1.26 (0.0£51.00) na na
Egg na 107.5 (1.0Q1061) na 0.49 (0.0%0.92) 25.67 (0.08226.00)
Goat na na na na na

Mutton na na 0.62 (0.620.62) na na
Pork  2.37(0.0210.11) 14.80 (5.1Q46.60) 1.73 (0.0£42.73) na na

Turkey  1.00(0.00;2.02) 15.13 (1.1828.92) na na na
na, not available
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As borras obtidas na produgédo de 6leo de noz podem ser consideradas como um dos principe
subprodutos desta industria, sendo atualmente reaproveitados como fertilizante ou na
alimentagdo animdll]. Neste sentido, tendo por objetivo final a valorizagiste subproduto,

este trabalho consistiu na caracteriza¢@o quimica e avaliagdo da bioatividade das borras gerad
na producao de 6leo de noz.

As borras industriais foram analisadas no que respeita o teor em aglcares livres e tocoferd
usando cromatograd liquida acoplada a detetores de indice de refracdo (HRFL@ de
fluorescéncia (HPLEL), respetivamente. Os Aacidos gordos foram determinados por
cromatografia gasosa com detecdo de ionizagdo de cham#&I@Cos acidos organicos por
cromatografia ligida ultrarrapida acoplada a um detetor de diodos (UBPIMD) e os compostos
fendlicos por HPLC com detecdo DAD e espectrometria de massaABESIMS/MS).
Adicionalmente, avalioge a atividade antioxidante e antimicrobiana do extrato hidroetanélico
obtido a partir das borras. A atividade antioxidante foi determinada através de trés eriisaios
vitro (inibicdo da peroxidacéo lipidica por substancias reativas ao acido tiobarbitirico (TBAR
em homogeneizados cerebrais, e atividade antioxidante celularA)jC& a atividade
antimicrobiana pelo método de microdiluicdo contra um painel de bactérias e fungos.

As borras de nozes apresentaram uma predominancia em acidos gordos polinsaturados, senc
0 acido linoleico o maioritario, apresentando um teor superibb%. Em relagéo aos tocoferdis,
F2NIY 20&SNIFRFA & A a@daoNd dompostopredomirfantel (89 &
mg/100 g). Apenas a sacarose foi identificada no que concerne os agucares livres, e 0 aci
quinico foi o maioritario (1,06 mg/100 g) tee os cinco acidos organicos identificados. No que
respeita a composicao fendlica do extrato, obsergeuuma predominancia de derivados da
catequina (flavarB-ois) e taninos hidrolisaveis. O extrato das borras de nozes demonstrou
interessante atividadergtioxidante, apresentando 6timos valores des i HTBARS: 32,8vy/mL)

e % de inibicdo (CAA: 90%). Contudo, o extrato n&do apresentou atividade significativa contra :
bactérias e fungos testados. Os resultados deste trabalho demonstram o potéestresiduo
industrial dada a sua elevada atividade antioxidante e composi¢do em nutrientes e composto
bioativos, podendo o mesmo ser futuramente explorado através da sua incorporacdo en
produtos alimentares, agregando valor a cadeia produtiva de Glemod.
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A soja Glycine maktem desempenhado um papel relevante na alimentagdo humana do século 21,
ndo so através de produtos a base do grdo, como pelo seu 6leo, mas também pela sua utilizacéo
producdo de bebida vegetal [1]. Esta ultima temtornado cada vez maisjpular, aumentando a
quantidade de grdo de soja utilizado e, consequentemente, a quantidade de residuos gerados. P«
forma a contribuir para a implementacao de uma economia circular, este trabalho teve como objetivo
a caracterizacdo quimica e nutriciona dubprodutos provenientes da industria de producdo de
bebidas vegetais de soja, homeadamente okara e casca de soja.

A composicdo proximal dos residuos foi determinada pelos métodos oficiais da AOAC, os agucar
livres, tocoferdis e acidos organicos poomatografia liquida com detetor de indice de refracao
(HPLERI), de fluorescéncia (HREC) e de diodos (URD@D), respetivamente, o perfil de acidos
gordos por cromatografia gasosa com detetor de ionizagdo de cham&I3Ce os compostos
fendlicos porHPLC acoplado a um DAD em série com espectrometria de massaDNBPESI
MS/MS). Adicionalmente, procedeg a avaliagdo da atividade antimicrobiana face a oito estirpes
bacterianas multirresistentes causadoras de doencgas alimentares e duas estirpengtes fu
contaminantes de alimentos, e da atividade antioxidante pelos ensaios de inibicdo da peroxidaca
lipidica (TBARS), inibicdo de hemdlise oxidativa (OxHLIA) e atividade celular antioxidante (CAA).
Relativamente ao okara, este subproduto apresentou afevhumidade, sendo o macronutriente
predominante as proteinas. Na casca, verifiseuuma predominancia de carboidratos e fibras, e
baixo teor de humidade. Na fragdo lipidica, ambos os subprodutos apresentaram uma predominanci
de 4cidos gordos polinsatanlos, sendo os maioritérios os &cidos oleico e linoleico para o okara e para
I OFaoldlz NBaLISGIAGlIYSYyiSod C2NIY RSGSS ldeofetol o
ARSYGATAOI R2a - § 2techicrol hal cascaSdo 8rdo hde soja, verificassdouma
LINB R 2 Y A y Notdierol emRaibos os subprodutos. O acido oxalico foi o Gnico acido organico
identificado no okara, enquanto o &cido citrico foi o predominante na casca de soja. Os elagitaninos
isoflavonas foram os compostos fenélicos maioritana casca dos graos de soja, sendo as isoflavonas
igualmente predominantes no okara. Ambos os extratos apresentaram propriedades antioxidantes
satisfatorias, e no geral apresentaram uma inibicdo superior contra o crescimento de fungos
comparativamente a &ctérias. Os resultados obtidos demonstram que os subprodutos de soja tém
uma composicéo interessante do ponto de vista nutricional, podendo ser uma fonte de compostos
bioativos e um recurso para o desenvolvimento de novos ingredientes funcionais patastia
alimentar.
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Due to the current gaps in pharmacotherapeutic approaches to tachebdnic
neuroinflammation, phytochemicals with neuroprotective and anflammatory
properties are increasingly being screened and proposed as a viable option through thei
standardized incorporation into plastterived products [1]. Access to a collectmibarely
AY @S & Gsuifriit®R FTMBY ¢KFA Ff2N} SylofSR (2
(Sandoricum koetjapgBurm.f.) Merr.) against mediators of the neuroinflammatory
process The juice obtained frons. koetjapdruit has showrrelevant scientific outcomes,
causing a significant reduction on NO levels in2B¥iicroglial cellsX) and in a celfree
system B). Significant effects upon lipid peroxidation were also recorded, namely by
targeting 5lipoxygenase, causing a significarttibition down to values ranging from 44 to
73% at the full range of concentrations (31-2300 pug mt) ©, as well as through an
antiradical effect. UHPEDADESIMS profiling allowed to identify a series of previously
unreported caffeic, coumaric anferulic acid derivatives, most of which occurring as ester
conjugates of quinic acid. The cumulative preclinical and clinical data on the anti
inflammatory effects of specific phenolic constituents identifie®irkoetjapguice, allows
to provide the tiemical basis on thim vitrorecorded effects [2]. Overall, our study sets the
cornerstone to the development of a novel edible product to hamper the effects of
neuroinflammation, based on the richness in specific-axftammatory bioactives.
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Fig.1.Effects ofS. koetjapdruit juice on NO levels in cddased A), in celifree systemB) and on the activity of
5-LOX Q). Results correspond to the mean * SD of three independent experiments performed in triplicate
(statistical significance:j < 0.05; **p < 0.01, ***p < 0.001)
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Scolymus hispanicus (cardo dourado) € uma planta silvestre comestivel que foi popularmente
inserida no passado na Dieta Mediterranica e que caiu em desuso em prol de outras espécies me
apreciadas pelo consumidod][ Considerando a atual preopacdo por uma alimentagdo mais
funcional e, consequentemente, mais saudavel dos consumidores, a par da perda de biodiversidac
pela colheita irracional de espécies silvestres de alto valor acrescentado, € de extrema importanci
desenvolver uma producaocacional, padronizada e sustentavel destas plantas com um perfil
nutricional e mineral que se coadunem com as exigéncias dos consumidores. A otimizagao dos regim
de fertilizacdo e o uso racional da agua tém sido dos fatores mais estudados pela academia
implementados pelos agricultores para aumentar o rendimento das suas cul®Ba<] objetivo do
presente estudo foi avaliar o efeito da fertilizagcdo com solu¢cbes nutritivas contendo diferentes
propor¢cBes de azoto, fésforo e potassio (N:K:P) bem como o efeito do regime de irrigagdo no perfi
nutricional e mineral das folhas d& hispanicusOs contetidos de proteina bruta (Pr), gordura (G),
cinzas (C) e fibras dietéticas (FD) totais foram avaliadaesést de métodos AOAC e hidratos de
carbono (HC) por diferenca. O conteldo de minerais avaliado por feito por AAS. A energia ft
calculada de acordo com a equacédo: 4 x (g Pr+ g HC) + 2 x (g FD) + 9 x (g G). Os controlos usados
produzidos sem feriitacao (SHFC) e com irrigagdo feita com agua da chuva (SHIC).

Os regimes de irrigacéo tiveram um maior impacto positivo no contetdo de Pr, C e FD totais quanc
do que os regimes de fertilizagdo via solugdo nutritiva, revelando maiores teores desses
macrorutrientes funcionais e consequentemente, menores teores de HC. O contetido de G nao fo
afetado. A fertilizagdo com 300:200:100 ppm (N:P:K) revelou o maior conteido energético bem com
de HC. O perfil mineral obtido em todos os tratamentos aplicados feam@sdistinto, o que era
expectavel. Com a producdo em hidroponia acoplada a irrigacao foram obtidos maiores teores d
ferro, calcio e potassio; no entanto o controlo em hidroponia apresentou maiores teores de sodio. A
maior concentracdo de manganés fditiola nas amostras com irrigagédo de 100:100:100 ppm (N:P:K).

Os impactos dos diferentes regimes de fertilizagdo e irrigagdo na qualidade nutricional e contedd:
mineral sdo evidentes; sendo necessarios para o desenvolvimento de sistemas agricolas sistentav
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Os polifendis resultam do metabolismo secundério das plantas e tém ganho grande atengdo devid
as suas bioactividades amplamente comprovadas (1,2). Gracas a sua actividade antioxidante,
polifendis podem reverter o stress oxidativo promovido pelos rasliteres, sendo importantes na
defesa contra varias patologias como o cancro, infeccdes microbianas, doencas cardiovasculare
ajuda no controlo dos sintomas da menopausa, € muitas out@s(Entre as fontes ricas em
polifendis destacarse as macgés queaixam o nivel de colesterol e triglicéridos prevenindo o cancro,
aterosclerose, diabetes mellitus, e Alzheimer(2). A maca, a principal fruta consumida em Portugal, ft
descrita com mais de 60 compostos de polifendis (1). O teor de polifendis nas maeaselea
origem geografica ou variedade. Além disso, as técnicas de processamento aumentam, diminuem c
modificam o seu perfil em compostos de polifendis(3).

Este estudo visa compreender o efeito do processamento de magas no perfil do polifenol para obte
sumo dependendo de 1) centrifugacdo e 2) temperatura. As amostras foram preparadas num:
empresa nacional da industria alimentar com diferentes temperaturas e velocidades de centrifugagac
Para quantificar e caracterizar o perfil de polifendis, os sunmasrf@urificados por Extracgdo de Fase
Solida (SPE) Coluna C18 para remover agucares e outros compostos interferentes, analisados def
por Cromatografia de Alta Eficiéncia (HPLC) e Espetrometria de mas$4aS|E®)s resultados
mostram os principais poéihéis foram o &cido clorogénico e as procianidinas e que a temperatura
leva a uma diminuigdo do teor de polifendis, 1,081 +0,130 mg/mL a 0,763 +0,018 mg/mL, nos sumc
clarificados, quanto aos sumos turvos apresentaram valores mais baixos, 0,470+0,02b eng/m
0,770+0,024 mg/mL. O menor teor em polifendis poderia ser explicado pelo facto de os compostos d
polifendis estarem presos nos precipitados recolhidos por centrifugagdo. Assim, o aumento d:
velocidade diferencial da centrifugacdo parece resultar nunsor concentragdo de polifendis
soliveis. O menor teor em polifendis poderia ser explicado pelos polifendis estarem presos no
precipitados recolhidos por centrifugacdo. As analises em curso estdo a explorar os polifendi
presentes nos precipitados.

Em onclusao, a filtracdo e as centrifugacBes podem afectar o teor de polifendis. Os resultado:
sugerem que as matrizes de frutos de maga podem oferecer um elevado contetido de compostos d
polifendis, dependendo do processo, e no final, 0 seu consumo podeilngntpara promover
beneficios para a saude.
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La frambuesa rojeRubus idaeuk.) es un alimento cada vez mas popular en la dieta contemporanea
debido a su frescura, caracteristicas organolépticas y evidencias de propiedades saludables. Desde
punto de vista composicional, la frambuesa roja contiene vitaminas, minerales, fibbdes@zlcares
reductores, acido citrico y compuestos fendlicos [1]. Las antocianinas son de especial interés en es
fruta, ya que estos pigmentos le proporcionan el caracteristico colorpjpura y propiedades
bioactivas [1,2]. La demanda de frambas$ia aumentado considerablemente en Europa y América
del Norte y, entre los cultivares existentes, K&edi uno de los mas productivos y aptos para el cultivo
en climas moderados y mediterraneos. Sobre este cultivar ya se han descrito altos niveles d
elagitaninos, antocianinas y vitamina C y su contenido fendlico se ha correlacionado con propiedade
antioxidantes [1,2]. Sin embargo, poco més se sabe sobre la composicion nutricional @eRtwii
tanto, este trabajo se realiz6 para caracterizar la posicion nutricional y quimica de este cultivar de
frambuesa roja y evaluar su actividad antioxidante y antimicrobiana. Los frutos frescos en su madure
comercial fueron cosechados e inmediatamente liofilizados. Se determind su composicién proxima
por losmétodos oficiales de andlisis de alimentos y se evaluaron las concentraciones de azlcare
libres, acidos orgéanicos, tocoferoles y acidos grasos mediante diferentes técnicas cromatograficas [?
Se identificaron las antocianinas en un extracto hidroetaondpreparado por extraccion sélido
liquido, que también se utilizé para evaluar las propiedades bioactivas [3]. La actividad antioxidant
48 S@ltdzsms YSRAI YOS f I -cakojerohde ia Orinacion de Suktandids regctjvessS
al &cido tiobarktdrico (TBARS) y de la hemdlisis oxidativa [3]. La actividad antimicrobiana se probc
contra cepas bacterianas y flngicas transmitidas por los alimentos mediante métodos de
microdilucion [3]. La humedad (~83%) y los hidratos de carbono (16,12%), de l&ss lauauctosa
(2,42%) y la glucosa (2,13%), fueron los principales componentes de la frambuesa roja, seguidos
las cenizas (0,66%) y las proteinas (0,18%). El contenido en grasa era bastante bajo y este
compuesto principalmente por acidos grasos tosados (58%), con predominio del acido oleico.
También se detectaron niveles elevados de acidos citrico y ascorbico y tocoferoles. Las antocianin
cianidina3-O-glucdsido y cianidin&-O-sofordsido se identificaron en el extracto, que fue capaz de
AYKAOGANI Sy OASNIIF YSRAREF I FT2N¥YI OAs y-catBno.¢ . !
Ademas, el extracto fue mas eficaz que el aditivo alimentario E224 cBat#lus cereusEs$os
resultados destacan la calidad nutricional de la frambuesa roja y pueden ser Utiles para completar e
bases de datos de composicion de alimentos. Por lo tanto, la inclusion de esta baya en la dieta diar
puede ser (til para obtener nutrientes y antidantes y aportar beneficios para la salud.
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La industria pesquera produce anualmente grandes cantidades de subproductos de pescado, de I
cuales, una pequefia parte se destina directamente paimentacion animal [1]. Debido a la
presencia de compuestos liposolubles de alto valor afiadido y al importante contenido en lipidos el
algunos tejidos del pescado, el interés de la industria pesquera para producir aceite a partir de esto
subproductos haumentado en los ultimos afios [1]. Sin embargo, los métodos convencionales de
extraccion de aceite de los alimentos pueden llevar mucho tiempo y ser poco atractivos para |z
industria. A pesar de que se han implementado tecnologias no convencionales paitadzion de
algunos compuestos liposolubles de origen marino, su aplicacion para recuperar aceite de pescado |
sido poco explorada [2]. Por lo tanto, este trabajo se llevé a cabo con el objetivo de optimizar
extraccion asistida por microondas (EAN® aceite de subproductos de pescado y comparar la
eficiencia de este método innovador con la de la extraccion tradicional Soxhlet (ES). Los subproduct
de pescado suministrados por la industria procesadora fueron caracterizados y liofilizados. La EAM
llevé a cabo siguiendo un disefio de compuesto central que combina cinco niveles de tiempo di
procesado (430 min), potencia de microondas 3000 W) y relacion muestra/solvente ¢21@0 g/L).
Ademas, se utiliz6 la metodologia de superficie de respuestalpaptimizacion del proceso [3]. Para
comparar y evaluar la eficiencia de la EAM, se realizd una ES durante 6 h con una relacic
muestra/solvente de 20 g/L [3]. El hexano fue el disolvente utilizado en ambos métodos. E
rendimiento de aceite se determirgravimétricamente y el perfil de &cidos grasos se analizé mediante
cromatografia de gases con deteccion de ionizacion de llama tras un proceso de derivatizacion [3
Posteriormente, los datos experimentales se ajustaron a una ecuacion cuadratica y lelsnod
desarrollados se validaron estadisticamente en basé v Rag elevados y una falta de ajuste no
significativa, entre otros criterios. El rendimiento de aceite fue significativamente afectado por las tres
variables independientes mediante efectoselales, cuadraticos y/o interactivos. La EAM permitid
obtener un rendimiento de aceite de pescado (18,6+0,3%) similar al obtenido con la ES (18+1%), pe
con tiempos de extraccion inferiores a 20 min. Las condiciones 6ptimas de la EAM predichas por
moddo fueron validadas experimentalmente con éxito. La composicion de acidos grasos no se vi
afectada por las variables del proceso, observandose un buen perfil nutricional debido al predomini
de acidos grasos insaturados respecto a acidos grasos satunatlospalmente por los altos
contenidos de &cido oleico (~32%) y acido docosahexaenoico (~9,6%).
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The application of delivery systems for bioactive compounds is an innovative strategy in the
food sector to ensure the compound's bioactivity. Cyclodextrins (CDs) have been extensively used 1
increase hydrophobic compounds' solubility by forming inclusiomplexes [1]. Zein nanoparticles
are a foodgrade material that has been used to protect, deliver and improve molecules' bioavailability
[2]. Transresveratrol (RSV) is a health promoter bioactive compound potentially used as a functional
food ingredientbut its application is limited by it®w water solubility and easy conversion into its
non-activecisisomer. his work intends to formulate a functional wheat bread using RSV complexed
gAGK 1/ 5 01! [-badedzeintnanbpgriclesy{@SV) and evaluate their impact on RSV
stability, antioxidant activity, bioaccessibility and bioavailability. Bread with R8V was used as a
positive control and plain bread was used as a negative control.
¢KS 1 /5iw{+ é6la 200GFAYySR 6& YAEAYy3I Iy S
with an ethanolic solution of RSV, freedeying and characterization by Fourier Tséorm Infrared
Spectroscopy (FTIR), powderray diffraction (PXRD) and thermogravimetry (TG).-Rf¥ were
obtained by nanoprecipitation, dropwise of an ethanolic solution of zein and RSV into water (RS\
loading of 13.9%) and characterized by light sgaitefor size and laser doppler electrophoresis for
zeta potential. The bread was prepared with wheat flour, water, yeast, salt and supplemented with
nop: 2F w{zx Ay TFTNBS -AS¥YNWe surfa¢e colot Bas méasured by ICIEIBLL
parameters usig a colorimeter and bread texture was estimated through a-bite texture profile
analysis on a texture analyzer. 0.5 g of each bread (milled) was extracted with 10 mL of 70% ethan
for 15 min, and the supernatant was used for RSV quantification in-hilijfapressure liquid
chromatography at 306 nm and antioxidant activity analysis through A®ddcal, oxygen radical
absorbance capacity (ORAC) and nitric oxide (NO). The Bioaccessibility of RSV was detetimined b
vitro digestion of fresh cooked breadnd bioavailability through permeability studies in cell
monolayer models [3].
FTIR and PXRD analyses confirmed the5 i w{ + F 2N SNB 2§ KA Fi-& A
/5 w{+ NBftFGIAGBS (G2 GKS w{+ aLISOGNHzZY 4 Sodtbng 20 &
conditions. NpRSV presented 187 + 7 nm in size and a 23.2 + 1.0 mV zeta poteGiHRSV did not
affect the bread color but increased bread hardness, whileRIpY increased the yellowness and put
the texture less stiff. Breadx&acts recoveral 89.0%, 70.3% and 62.8% of RSV from-dR&Ad,
1| 5i-wefadcand NpRSYO NB I RZ NB A LISOUA GBSt & d ¢S vileddsaBdNI w
NpzRSVoread could indicate some retention of RSV in bread, probably due to the interaction of CDs
and Npz with he matrix. Bread extracts hold antioxidant activity due to RSV, but somexdant
activity of components of bread matrices cannot be neglected, with the additional quenching effect
of RSWelivery vehicles on chemical groups of RSV to interact witltasd[4. RSV bioaccessibility
was promoted by / 51 (adout 40%), compared with the positive control and M&V, but its
bioavailability was not improved. The use of delivery vehicles contributed to RSV protection anc
higher bioaccessibility; overallrdad matrice was also a suitable vehicle for RSV.
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O marmelo Cydonia oblonga/.) € um fruto amargo e adstringente utilizado sobretudo na
producdo de marmelada e outros produtos alimentares agucarados. De acordo com a Legislag
Portuguesa [1], a marmelada é uma mistura homogénea e consistente obtida exclusivamente d
cozedura do resocarpo do marmelo com acUcares. Portanto, a producdo industrial de
marmelada implica o descarte da casca como um subproduto. No entanto, estudos anteriore
indicam que a casca deste fruto possui compostos bioativos com propriedades antioxidantes
antimicrobianas e efeitos promotores de saude4R Este estudo propfe assim a reinsercao
deste subproduto na cadeia de valor sob a forma de um conservante alimentar natural. Par:
otimizacéo do processo de extracdo de compostos bioativos a partir desta negetal foi
implementado um desenho de composto central circunscrito de 20 pontos, combinando 0s
efeitos dos fatores tempo €119 min), temperatura (224 °C) e proporcao de etanokD0%).
Como variadveis dependentes, foram considerados o rendimento d&mgées, avaliado
gravimetricamente, e os teores de compostos fendlicos e acidos organicos, quantificados pc
HPLEDADESI/MSe UFLE@DA, respetivamente [5]. Estas andlises permitiram identificar varios
compostos fendlicos, incluindo acidos fendlicoaydin3-6is e flavondis, e acido malico, entre
outras moléculas. Os dados quantitativos foram seguidamente ajustados a uma equacé
polinomial quadratica para obtencdo de modelos tedricos, os quais foram validados
estatisticamente e usados para determinar eendi¢cBes 6timas de extragdo. Estas foram
aplicadas experimentalmente e os extratos obtidos foram analisados quanto ao potencial
conservante, através da avaliacdo da atividade antioxidante por enigauitso e da atividade
antimicrobiana por métodos dmicrodiluicdo [5]. Estes extratos apresentaram capacidade de
inibir a peroxidagéo lipidica e de inibir o crescimento de fungos e bactérias associadas
contaminacdes alimentares, destacang® em alguns aspetos comparativamente com aditivos
alimentares usdos como controlo positivo. Estes resultados destacam o potencial inexplorado
da casca de marmelo para obtencéo de extratos bioativos ricos em compostos fenélicos e acic
malico, os quais poderao ser usados pela indUstria alimentar para incorporacaor@ntel e
bebidas.
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Marine macroalgae, commonly known as seaweeds, have recently attracted interest as a valuable source
key nutrients and bioactive compounds, as well as renewable feedstocks. In particular, brown macroalga
are recognized for their abundance in specificget compounds, including phlorotannins and fucoxanthin
which are phenolics and carotenoids, respectively, as well as polysaccharides including fucoidan:
laminarans and alginates. Notably, all these compounds have been shown promising bioactivities, thu
making them attractive to be used as addealue ingredients in functional foods [1,2]. Nevertheless, the
AUGNRY3 YR dzy ¥ YAEf AN aSIF6SSRaQ GlLradsS FyR Tl @2
seaweeds extracts has been proposed as aternative strategy to harvest their benefits [2].
Simultaneously, it is imperative to develop lmest and sustainable extraction strategies to promote
resources efficiency. In this line, the main objective of this work was to develop a holistiggttatebtain
economicaffordable extracts rich in specific target compounds from brown macrodifgaees vesiculosus

to be potentially applied as addedalue ingredients in functional foods.

Based on the optimization of different extraction parameters, thigtinct sequential extraction approaches
were developed, both employing conventional sdliglid extractions and differing mostly in the first step:

the first approach started with a cold water extraction, while fegrdde ethanol was used in the second
approach. The resulting macroalgae residues from both approaches were separately extracted with 709
EtOH in order to recover phenolics and pigments, followinlgdiyvater extraction to recover watesoluble
polysaccharides and a precipitation with 2% lgttCrecover alginates.

The results revealed that cold water extract (38%) had higher yields comparatively to EtOH extragtions (9
18%) from both approaches. The use of coldwater at the start of the process allowed the recovatgrof
soluble phlorotannins (0.2% dw), mannitol (5% dw) and branched laminarans (1.1% dw), while sequenti
70% EtOH extraction yielded the highest fucoxanthin recovery (1.3% dw). Contrarily, the use grfaided
ethanol at the start of the process allodehe obtaining of phlorotanninsicher extracts (0.4% dw), but
almost no fucoxanthin was detecteth addition, water and hydroethanoliesoluble phlorotannins were
tentatively characterized by HPIDABESIMS'. The sequential extraction with hot water ihe first
approach allowed to obtain fucoidasmrer fractions, whereas fucoidans were -ertracted with
laminarans when using the second approach. The amount of recovered callfjurates accounted for 2

to 4% dw and M/G ratios were determined. At thedeof the extraction, both approaches resulted in a final
residue that was still rich in alginates. Therefore, they were submitted to a commonly industrial extraction
procedure which allowed to recover additional 6 to 9 % dw of alginates. Overall, thisallowed the
development of a holistic extraction procedure to obtain econcaffordable brown macroalgagch
extracts by using simple techniques and environmefriahdly solvents. The multiple obtained foggade
extracts rich in specific target compnds with bioactive potential open up opportunities for their
application as ingredients in the formulation of new functional foods.
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Peumus boldug.. (boldo) is known for its pharmacolagiiceffects associated with the chemical
composition of its leaves. The objective of this work was to perform the nutritional, chemical and
bioactive characterization of boldo leaves.

The nutritional profile (crude fat, protein, ash, fiber, and carbohydrates) was determined using AOAC
methods[1], while free sugars were determined by HRRCand fatty acids by @a@D. Moreover,
organic acids were determined by HPDED, tocopherols by PLGluorescence, and phenolic
compounds by HPLBADESI/MS. Afterwards, a hydroethanolic extract was prepared by maceration
(80:20v/v, ethanol:water), and the antioxidant potential was evaluated using the thiobarbituric acid
reactive substances (TBARS}ay; antimicrobial capacity using the microdilution method against
pathogenic microorganisms; cytotoxicity against tumor and -honor cell lines using the
sulforhodamine B assay, and airtflammatory potential using RAW cells. For the nutritional peofil
results, the highest values were obtained for carbohydrates (78 + 1 g/100 g dw, of which 48.0 £ 0.
0/100 g dw corresponded to fiber), followed by proteins (8.2 + 0.5 g/100 g dw), ash (10.0 + 0.9 g/10(
g dw) and fat (4.24 + 0. 06 g/100 g dw), having raergetic value of 285 + 2 kcal. Glucose (6.82 + 0.03
g/100 g dw), followed by fructose (2.70 + 0.04 g/100 g dw) and sucrose (1.50 + 0.10 g/100 g dw) wer
the detected sugars. Ten fatty acids were found, with three main compounds standing out, namely
palmitic (29.56 + 0.05 %), oleic (19 £ 5 %) and linolenic (17 + 2 %) acids. Five organic acids we
identified, highlighting oxalic (1.26 + 0.04 g/100 g dw) and quinic (1.24 + 0.05 g/100 g dw) acids. Th
GAGL YAY 9l 2ACi22LIK2S\N\WBEf ‘6 mp  gocapheBIKmv2sx 0.3 @10GRyahd) werg/tie b
ones identified in boldo leaves. Seventeen phenolic compounds were detected, from which
proanthocyanidins were the most prominent, especially a proanthocyanidin dimer (34.69 + 0.91
mg/g), and two proanthocyaniditrimers, 1 (32.12 + 0.75 mg/g) and 2 (18.59 + 0.67 mg/qg). For the
antioxidant potential (TBARS), arsBET oc ®y p ndH >3IKY[ L& RSGSH
capacity, lower minimum inhibitory concentrations (MIC) were seen especially agairisptitgorne
bacteriaYersinia enterocoliticél.25 mg/mL) anétaphylococcus aure.25 mg/mL), as well as the
clinical isolatesE. coli(2.5 mg/mL),Morganella morganii(2.5 mg/mL),Enterococcus faecali®.5
mg/mL) and methicillirresistantS. aureug2.5 mg/mL). Boldo leaves showed cytotoxicy against non
avrtt fdzy3a OFNOAYy2YF o6tm 5 n >3IkY[ 0T Tl AaGNRO
OHyn 5 ¢ >3kY[ 0 OS-nfladmrdatony Kchvty fdmiaciophage kel Im&RW delig)ii A
FG mnp 5 Mo >3AKY[ ® ¢ Kdzi R. baddiseveated the preSehoé 8f bibkktieK
compounds which can be used for future applications in the food, cosmetic and pharmaceutical
industries.
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Preservativefree meals and the use of natural products as natural alternatives are
becoming more popular as consumers become more aware of the potential health
problems associated with artificial food preservativ8he current study focused on
exploringthe potential of plant extracts (rosemary and eucalyptus) and propolis, or their
mixtures, to develop a highly bioactive formulation. Extracts were prepared individually
and mixtures of eucalyptus/propolis, eucalyptus/rosemary, and rosemary/propolis using
hydroethanolic extracts (80% ethanol) in different ratios of 50:50, 60:40, and 40:60,
respectively., were also prepared. The selected matrices were prepared by two different
maceration processes: i) 1 g of the sample was macerated in 30 mL of 80% hadmdieth
solution using magnetic stirring; ii) 1 g of sample in 10 mL of hydroethanolic solution was
macerated in a water bath at 70°C, this being, the recommended protocol for extraction of
phenolic compounds from propolis [1]. The extracts were further yred for their
antimicrobial ability by microdilution method using pathogenic microorganisms. The
individual extracts of rosemary and eucalyptus showed remarkably strong antibacterial
activity against most bacterial strains, often equivalent to that atrdi with the common
FYGAOA2GA0Q08 &a0GNBLII2YBOAYIZ YSGUKAOAtEAYZ
(60:40) collected from maceration by magnetic stirring and eucalyptus/propolis (60:40)
derived from maceration with water bath, showed the mostomising results, with
inhibition ability against all bacteria. As for the antifungal ability, no inhibition was obtained
at the maximum tested concentration of 10 mg/mL.

In addition to these encouraging results for antimicrobial activity, further bigdgtassays

will be performed to evaluate the properties of the different extracts.
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In order to achieve maximum productivity and tree performance, while improving the nutritional
value and quality of fruits, biostimulants have emerged as promising environrdeietadly products

to promote the overall sustainability of producticsystemq1]. The application of seaweed extracts
promotes an increase in the concentration of phenolic compounds, and antioxidant activity, and has
positive effects on stress mitigation [2].

With excellent organoleptic properties, a high nutritional value, and recognized hpadthoting
properties, sweet cherries are a fruit of choice for consumers that are increasingly demanding anc
attentive to these issues [3]. In fact, this fruit is wigdeecognized, due to its biological activities,
closely linked to its high content of phenolic compounds with antioxidant properties [4].

Little is known about the changes in the content of these hepittmoting compounds during
development of the sweetherry as ripening advances, after the application of biostimulants.

Thus, this work intends to highlight the effect of the frarvest application of two concentrations of

a seaweeebased biostimulant@.30% (SW >) and 0.15% (SWof)the bioactive contet (total
phenolics, flavonoids and-diphenols) and antioxidant traits (DPPH, FRAP, and ABTS) of sweet
cherries fruits. Sweet cherries dvapins ANJ FG SR 2y a{FAyd [ dzOAl ¢ NP
commercial orchard, located in Resende, Northeant®yal. The treatments were foliar applied at
three differentphenological stages of fruit development (stages 77, 81, and 86 according to the BBC}
scale). Sweet cherries were then harvested three days after each application. In order to achieve mor
accuate results, treatments were applied for three consecutive years (2019, 2020, and Z021).
results only refer to the first year of application and the last one. Overall, total phenolic content was
higher in 2021, when in contrast to 2019 and it decrasag maturation of the fruit advances. The SW

< treatment resulted in higher content of phenolics. The same decreasing trend with ripening that was
found for total phenolics was also found for flavonoids amdiphenols. Both flavonoids and-
diphenols cotents increased in 2021, compared to 2019, with enhanced values when SW < treatment
was applied. Regarding the antioxidant activity, an overall similar pattern can be observed in the twc
years, even though the equivalent activity is higher in 2021 withegiygication of the treatment of
lower concentration.

These findings provide, not only information about the effect of biostimubgpnlication on sweet
cherry fruit, but also about its outcome during the different stages of fruit development, thus filling
the gap in knowledge about the accumulation patterns of its hepttmoting compounds.
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Os parabenos sédo compostos derivados do deillimiroxibenzoico com propriedades conservantes e
antimicrobianas, muito aplicados nas industrias cosmética, alimentar e farmacgu@¢aA ampla
utilizacdo e a ineficacia das ETAR na remogdo destes compostos, origina um aumento da s
concentragdo no meio aquatico, tendo ja sido detetada a sua presenca em rias, terraneas,
piscinas, aguas de consumo, solos e organismos [2¥08s parabenos atuam muitas vezes como
disruptores enddcrinos e estdo associados a potenciais efeitos mutagénicos e cancerigenos. Nes
sentido, é necessario adotar medidas para controlar e remover estes contaminantes emergentes do
ecossistemaf?]. Os Processos de Oxidacao rgados (POA) podem ser aplicados como alternativa
ou complemento aos tratamentos tradicionais, para uma maior eficiéncia na remo¢éo de compostos
recalcitrantes dos efluentes, como sédo os parabdBps

O presente trabalho avaliou a eficiéncia @eno¢do do carbono orgénico dissolvido (COD) de uma
solugdo mista de quatro parabenesnetilparabeno, etilparabeno, propilparabeno e butilparabeno
(Fig. 1a), com uma [COB]260 mg C/L. Estudeage a aplicacdo do processo Fenton utilizando: (1)
diversos atalisadores metélicos (sulfato ferroso, ferroceno, cloreto ferroso, cloreto férrico e nitrato
de ferro Ill); (2) diferentes concentracdes de catalisador (entre 0,026 e 6,71 mM); (3) variacéo de pl
(natural ou 3,0) e (4) a influéncia de radiacdo UV-QUW-A e solar).

O melhor desempenho observeae com o processo fotBenton UMC (254 nm), tendse obtido uma
reducdo de COD de 92,1% ap6s 90 minutos de reagdo e 98,4% ao fim de 240 minutos (Fig. 1b).
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Fig.1.(a) Estrutura quimica dos parabenos estudadb3 Evolucéo da remogé&o de COD ao longo da reacéo.
Condigdes experimentais: pH = 3,0 [sulfato ferroso] = 4,0 mM@][H 68,0 mM (adicéo fracionada).
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Estuarine sediments constitute Biogeochemical reservoir where chemical trace elements from
natural sources mix with a fraction generated from human activities. The study of contamination
events from sediment cores, when coupled with geochronological techniques, is useful for
reconstructng the temporal evolution of chemical contamination in estuaries and for calculating trace
elements (TE) fluxes.

Ly LI NIAOdzZE I NE GKA&a OFy 88 FLIWXASR (2 GKS dah
fertilizers factoryccurrently dismanied- was settled and on which no study has been carried out until
now. This estuary also has received sewage urban discharges. Then, it is hypothesized that the impze
of this past anthropogenic activity, both urban and industrial, should be recorded iestuarine
sedimentary record. So, the rise and fall of these kind of anthropogenic pressures are addressed fror
three key questions: (i) identifying the chemical contamination in these sediments; (ii) temporally
framing the contamination events by theghemical imprint on sediments; and (iii) defining the
current situation by quantifying the lithogenic and anthropogenic fluxes to the sediment reservoir.

In order to achieve these three objectives, one sediment core of 51 cm long was taken with-a hand
driven Gouge Augers Sampler (43,313948)\85930°W) in the intertidal muddy area of this estuary.
210Ph,214ph and'3’Cs activities were measured by ldewel background gammay spectrometry, and

the Constant Rate of Supply model was applied for core gdtiecovered sediments spdhe last
76+13 years)Major and trace elements were analysed by FAAS (Al, Ca and Fe), ETAAS (Hg) and |
MS (As, Cd, Co, Cr, Cu, lanthane@sept Pm, Mn, Mo, Ni, Pb, Th, U, V, Y and Zn). In addition,
particulate organic maér proxies (C and N) were determined using an elemental CNH analyser.
Elemental depth profiles showed high organic matter contents in the first 13 cra (392 of POC, and
0.250.36% of PON), while four differenced patterns were differentiated for tedements presented

in the studied sediment core: (a) Co and Mn contents slightly varied (12.4+0.7 m§CGm#@77+26
mgMn-kgh); (b) Cr, Ni and V contents were relatively constant (41+4 mg€r2kg2 mgNi-k§and

6515 mgV-ké) but exhibited one peakit 27 cm depth, and an isolated low value at 37 cm; (c) As, Cd,
Cu, Hg, Pb and Zn showed the highest values in the middeepart (2337 cm) reaching up to 1.54
mgCd-kd, 143 mgCu-k§ 4.21 mgHg-kj 279 mgPb-kjand 786 mgzZn-kKg (d) Ln, Th, U andf
exhibited similar trends with little content changes (8.9+1.6 mgTh-Kgr+0.7 mgU-kg 18.0+1.4
mgY-kd and 126+13 mgLn-Kyand a small peak at 13 cm depth, as occurred with Al and Fe.

Since the 1930s, Hg contents increased up to the ¥864 (4.2 mg-kY, then decreased slightly until
1975 and markedly from 1982 to 2012 (0.6 md)kdirends of Cd, Cu, Pb and Zn were similar.
Contamination before 1985 was very high by Hg and Pb, and severe by As, Cd, Cu and Zn. T
contamination coincids temporarily with thephosphate fertilizers factory operatiosinstalled in

1932 andclosed in 1989 & SGif SR Ay (KS @& ISedimdaNacuhulaton faws NI
(and organic matter fluxes) increased during two different periods: beforee{33nm-yr) and after

1985 (7.82.0 mm-y#), related to the Mero River damming and building construction on the estuary
banks.
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Agroindustrial wastewaters are attracting a lot of attention. Wastewaters generated by the
processing of elderberry, olives and grapes are known for containing compounds such as polyphenol
organic acids, flavonoids, oils and greases, which togetherhigth flows and seasonality lead to a
limited application of conventional treatment technologies. An improper wastewater discharge in the
ecosystems will represent a threat to all living forms [1,2].

Wine production generates large volumes of wastewatee tb the wash and disinfection of all the
equipment from the winery, such as the presses used for crushing the grapes, fermentation tanks, ani
barrels. The aim of this work is the treatment of winery wastewater (WW) by different methodologies:
(1) coagulsoncflocculatiorgdecantation (CFD), (2) Fentbased processes, and (3) CFD combined
with Fentortbased processes.

The CFD process was performed using an organic coagulant derived from leAvasiafdealbata

Link The pH was varied from 3.0 to 11.0 d@hd ratio of leaves powder (LP):dissolved organic carbon
(DOC) varied from 0.25:1 to 5:1 (w/w). Under the best operational conditions (pH = 3.0, DOC = 40
mg C/L, LP:DOC ratio 0.5:1, V = 500 mL, temperature 298 K, fast mix 150 rpm/3 min, slow mix :
rpm/20 min, sedimentation time 12 h) it was observed a DOC and total polyphenols (TPh) removal ©
18.2 and 35.8%, respectively.

To complement the CFD process, it were tested several Fdydaead processes (FBP). Fenton,
Fentonlike and heterogeneous Fenton presses revealed a reduced removal of WW organic matter.
Therefore, UMC radiation was added to the Fentbased processes, being reached a DOC removal
of 70.3, 51.1 and 54.2%, respectively. The combination of CFD with FBP reached 98.2, 96.2 and 95.
DOC emoval, respectively and 99% TPh removal. The final values of COLIOLSS reached the
values set by the Portuguese Law, and so the water can be used for irrigation. The energy efficienc
analysis to the FBPs showed that application of CFD increlasemérgy efficiency of the U¥ system

and reduces the treatment costs.

Finally, the sludge generated in the CFD process was tested as fertilizer. The germination of cucumb
and radish seeds was assessed and results showed radicular growth and a tieminuex > 80%,

thus the sludge can be reused as fertilizer.

Based in these results, the combination of CFD with FBPs allows the treatment of WW and its reus
for irrigation. In additionAcacia dealbatad.inkleaves powder is an efficient coagulant atglsludge

can be reused as soil fertilizer.
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The winery wastewater (WW) is generated from the rinsing dedtemming harvested grapes,
washing barrels or transport equipment, pressing grapes and the accumulation of must/wine losses
in the waste stream. However, the inefficient management of WW by the wine cellars is imprinting an
unsustainable trademark on thglobal production of wine [1]. Considering the low biodegradability
inherent to this type of wastewater, a chemical treatment approach should be studied to remove the
recalcitrant organic matter. Sulfate radical advanced oxidation processeAQBR) app&'s as an
efficient solution. The aim and novelty of this work was to create a statistical design to evaluate the
best SRAOPs to treat the WW. The goal is to reach the Portuguese legal values for wastewatel
discharge and promote the treated wastewater seu Considering the low information regarding WW
treatment by sulfate radicals, a response surface methodology (RSMB&mken design was used
in a WW with the following variables: PMSg(@0 mM), Cé* (0 ¢ 5 mM) and radiation (dark, UX).
In the RSM15 experiments were performed. The results showed that among the differe®tCiFRs
applied, the PMS/C/UV-A system revealed to be the most efficient, and the system could achieve
the maximum performance with PMS (5.9 mM) and*@5.0 mM). These conditits were optimized
changing the pH (3.9 11.0), temperature (29& 363 K), catalyst type and manner of addition of
reagents, in a WW with a COD of 4925 m{OThe results showed that under the best operational
conditions (pH = 6.0, temperature = 343RS (multiple addition), Go(multiple addition) it was
achieved a COD removal of 82.3%. The results fit into a pseudorfiiest kinetic rate [2] and them a
chart Ink vs 1/T (Arrhenius equation), revealed an activation energy of 16.07 + 0.58 kdaguired
to activate the PMS and generate sulfate radicéldf). Afterwards, different sources of radiation
(UM-A, UMC and ultrasound (US)) were evaluated. The results showed a COD removal of 82.3, 76
and 52.2%, respectively. Clearly, the-ANAnd UMC had a higher effect in the conversion of PMS
regarding US. The total polyphenols showed a near complete reduction with application of all
radiation sources, which could indicate that these treatments are efficient in the breaking of aromatic
compounds. Me average oxidation state (AOS) and carbon oxidation state (COS) showed :
considerable increase after the 240 min of reaction, which was consistent with the high reduction of
organic carbon. The electric energy per ord8s § was evaluated and results @hed higher
consumption with application of US (12.8 kWh/ g COD) in comparison with&id UMC (0.173 and
0.423 kWh/ g COD, respectively). Considering the reagents cost and price of electricity, it wa
SaGAYFGSR | 02aid 27T nforuvA BVCamUSs systdmy. Ronsidering thesex :
results, the RSM model revealed to be an efficient strategy to evaluate the best operational
conditions. Finally, it is possible to conclude that PM&/@ih UV-A or UMC achieves a CGT1000
mg QJ/L, albwing the WW discharged in a municipal sewage network. Thus, PR&J€aould be
an efficient and economically competitive process to treat WW.
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La estimacion de los contenidos naturales de elementos traza en el sedimento &soucritico para
cualquier evaluacion de la contaminacién. La comparacion, ampliamente utilizada, en base
referencias globales o regionales supone una herramienta rapida y util como enfoque exploratorio.

Sin embargo, por una parte, no tiene en cuents é&omalias locales atribuibles a la variabilidad
circunscrita a la litologia. Por otra parte, cuando se considera la interfase-digtemo, existe una
variedad de ambientes sedimentarios con sus complejidades particulares, es decir, rios sobre roc
rios aluviales, estuarios, areas cost@meanicas.

Se puede plantear una pregunta cientifica: ¢ Es posible aplicar un enfoque Unico a toda el &rea des
los cauces de cabecera hasta el océano?

Para dar una respuesta, se aplicaron las técnicas de estindeidineles de fondo
-- univariante: a) limites de Tukey, b) graficos de probabilidad normal;
-- bivariante: c) regresion de minimos cuadrados.

Mientras que para determinar enriquecimientos se emplearon los indices tgaEm¢cumulation
indeXy y LEFddcal enrichment facto)s

El estudio parte de 78 muestras de sedimentos superficiales recogidos en la cuenca hidrografica d
rio Ulla (afluentes Lafias, Brandelos, Deza, Lifiares y Sar), en el cauce principal del curso medio y |
del rio Ulla (desde el embalse de Portodemourogahbierbén), en el estuario del Ulla (Padci@arril)

y en la zona internaedia de la ria de Arousa. Este continuum cubre tres dominios principales:
continental (n=30), estuarino (n=12) y cost@meanico (n=36) y una variedad de diferentes litologias.
Comoelementos de referencia se han seleccionado tres metales, aluminio, hierro y uranio, los cuale
se aplican a dos contaminantes tipicos, un metal, el plomo, y un metaloide, el arsénico.

Todos los métodos produjeron resultados parecidos en la estimacidonde con un promedio de

14-17 mgAs-kdy 31-:36 mgPb-k§y una dispersion similar para ambos, calculada como desviacion

estandar relativa, de alrededor de 28 %. Los contenidos de As y Pb en toda el area se hallan

enriguecidos si se relacionan con &earencia global de la corteza continental superior [1], al igual

gue con la referencia regional [2]. Sin embargo, cuando se estiman los valores de fondo a nivel loc:

los enriquecimientos se localizan en areas concretas. Las técnicas bivariadas presemtamentaja

un mejor ajuste para la estimacion del nivel de fondo. Es destacable que el uso del aluminio, element

de referencia muy utilizado, funciona peor en muestras de cabeceras (rios sobre roca). El urani

probablemente debido a su vinculacién clms granitos, ha presentado en este caso particular un

buen potencial como elemento de referencia para toda el area (desde las cabeceras continentale

hasta el dominio oceanico). En consecuencia, ninguna técnica de estimacién de fondo debe aplicar

automaticamente antes de ser probada empiricamente.
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Biodiesel is a renewable fuel produced from edible and-edible vegetable oils, recycled waste
vegetable oils, and animal fats, and it is susceptible to oxidation and rancidity during storage [1]. The
commercial biodiesel oxidative stability, required BN 14112, is commonly guaranteed by non
renewable fossibased antioxidants, as butylhydroxytoluene (BHT) and blends. Vine-bagsed (VC)
extracts, rich in phenolic compounds [2], can be considered a promising sustainable alternative tc
typical synthett additives.

The main goal of this work was to evaluate, in an early stage of development, the environmental
advantages of the novel VC antioxidant extract produced by Subcritical Water Extraction (SWE) whe
compared to the commercial BHT through the IGfgcle Analysis (LCA) methodology. The LCA was
developed hypothesizing: i) the production of a-M&3ed biodiesel additive at an industrial plant
capable to process all the VC residues harvested in a 50 ha Portuguese vineyard; ii) the inclusion
an enegy integration step in the plant design, which is able to reduce heat demand for final extract
drying; iii) the reuse of the residual hydrochar from SWE, obtained after recovering antioxidant
extract, as precursor for activated carbons (AC) production.

The environmental impacts associated with the production process d§aded antioxidant show that

this novel antioxidant is environmentally competitive with BHT up to its final drying in most of the
categories of impact, with special regard to Global Wagnkossil Resource Scarcity, Land Use, either
hydrochar is landfilled, or used as precursors for AC production (ReCipe2016, MidPoint level). A
EndPoint Level, dried VC extracts provided lower environmental impacts in Human Health, Ecosyste
and Resourcesategories of impact than commercial BHT. However, when the novel VC extract is
dissolved into benzyl alcohol, to favor its incorporation into biodiesel, the type and the amount of the
solvent required can cut off the environmental benefits associated Withantioxidant production
when compared to BHT. The valorisation of generated hydrochar as precursor for AC allows to obtai
additional environmental credits, suggesting that thalorisationof hydrochar is environmentally
recommended.

This preliminaryisulation provides fundamental information able to drive successive research steps,
which must be focused on finding sustainable alternative solvents for solubilizing dried VC extract, a
well as on reducing the amount of solvent to achieve the most faderand sustainable solution.
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Poly and perfluoroalkyl substances (PFAS) have been manufactured for many years for industrial an
domestic applications due to their physicbhemical properties. There are more than 4700 PFAS in the
global market, andhe number is continuously growing due to the constant development of new
PFASike chemicals [1]. PFAS resist hydrolysis and photolysis, and are not easily biodegraded, maki
GKSY LISNERA&AGSYdD Ay GKS Sy gdAiNRyYSySeveralSidey haveS A
concluded that PFAS affect the immune system in humans, increase serum cholesterol concentration
induce weight loss in neonates, or even affect the response to vaccines [2]. Hence, the European Unic
(EU) limited the presence of 20FRS (G£13) in water intended for human consumption by the
2020/2184/EU Directive. Besides, this directive intends to ban any PFAS (besides those 20) in tt
upcoming years. Conventional treatments are ineffective in their removal, and thus new techsologie
shall be developed to cope with this global threat to human health.

The present work aims at assessing the performance of the anodic oxidation (AO) process using
borondoped diamond (BDD) anode for the removal of PFAS from aqueous matrices. Both the
nowadays regulated group of PFAS under Directive 2020/2184/EGX8and the ultrashosthain

PFAS (CC3) [3] were investigated (24 PFAS in total). The effect of the aqueous matrix was assesse
by applying five different matriceg ultrapure water, drikking water, urban wastewater after
secondary treatment, reverse osmosis and nanofiltration concentrates from urban wastewater
treatment tertiary treatment. Low content of 0.2 pg/L of each PFAS was applied in all these matrice:s
and experiments were condudleat different current densities. PFAS with carboxylic moieties proved
to be more easily degraded than those with sulfonic ones. Whereas the former PFAS were (almos
completely removed, the removal of the latter ones greatly varied with the cadb@in ength, from

less than 10% for C1 to complete removal for C8. The presence of other species in real matrice
affected the efficiency of PFAS removal, but not hindered the use of the AO process.
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The most effective therapy currently available to fight infections by the huimamunodeficiency
virus (HIV) is the highly active antiretroviral therapy (HAART).[1] This therapy successfully suppress
the replication of the virus, resulting in reduced morbidity and mortality associated with HIV infection,
as well as improving the di§pan of patients.[1] Protease inhibitors (PlIs), such as Amprenavir and
Darunavir, are a class of antiretroviral drugs used in HAART that prevent the maturation of vira
particles by inhibiting the enzyme protease and thus suppressing the restructurafiorirad
proteins.[1] However, the crescent use of Pls in chronic therapy induces mutations in the virus,
resulting in the development of drugpsistant strands.[2] As such, there is a constant necessity for
the discovery of novel antiretroviral pharmacezdls to fight resistant strands of the virus.[2]

A common research approach in this regard is the design and synthesis of Amprenavir/Darunav
analogues by the replacement of the P2 group, conserving B&hydroxyethyl)sulfonamide
structural motif (P1t MQX FYR t HQ aAiSa0Xwo8 sKAOK A& NB
these compoundsHig. 3. In the literature, different methodologies are reported for the synthesis of
the (R-(hydroxyethyl)sulfonamides, the majority of them usksconnective approaches, hazardous
solvents, and are limited to small academic scale synthesis.

In this work, an innovative and practical migtiam onepot methodology is presented for the
preparation of the R-(hydroxyethyl)sulfonamide structural métiThe key steps of this novel protocol
are the preparation of the amino alcohol precursor in ethanol as the solvent and the sulfonamide
synthesis in an aqueous medium, offering high global yields (>91%) and chemical purity (>98%, HPL
Moreover, this mehodology avoids chromatography techniques, thus offering a more sustainable
approach for the preparation of this structural motif, boosting the HIV drug research of structure
related Amprenavir and Darunavir analogues.

P1
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P1'

Fig1. Structures of highly active HIV protease inhibitors Amprenavir and Darunavir, highlighting the conserved
ROKERNRE&SGKetoadz F2yF YARS adNHZOGdzNF £ Y2
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Despite reent strides towards a green energy transition, fossil fuels are still the only viable option for
the maritime and air transport sectors, thus, steps must be taken in order to minimize their
environmental impact.

Oxidative desulfurization (ODS) is a prongssustainable and cosfffective method to remove
environmentally harmful sulfur compounds from fuels. The viability and potential applicability of this
method at an industrial level is heavily dependent of the research and development of adequate
catalyss, combining thermal, mechanical and chemical stability with remarkable activity.[1]

Polyoxometalates (POMs) have been demonstrated as excelent homogeneous catalysts towards OI
[2], and can be used in tandem with environmentally sustainable oxidantsasueydrogen peroxide,
resulting in excellent desulfurization efficiencies under low temperature and pressure conditions,
however, their solubility presents a disadvantage towards catalyst recycling and reuse. POMs can &
heterogeneized with various diffent approaches, chief among them being the immobilization in
support matrices such as Met@lrganic Frameworks.

MOFs are inorganiorganic hybrid crystalline 3D coordination polymers characterized by possessing
the aforementioned stability properties, whiccan reveal high synergistic effects with POMs in
oxidative catalytic systems due to their porous systems acting as nanoreactors [3].

Porous POM@Zeolitic Imidazolate Frameworks (ZIF, a family of MOFs) composites were prepare
under an energetically sustable bottlearoundthe-ship approach at room temperature and
pressure, aiming for the preparation of novel MB&sed composite materials. The prepared
heterogeneous catalysts were also subjected to controlled thermal degradation, with the goal of
altering their porous structure and promoting higher catalytic efficiencies. The obtained materials
were characterized by FTIR, XRD, SEM/EDS, TGBESCEBnd Nadsorption isotherms and were
applied as heterogeneous catalysts for ODS processes in model fuels@RIEB attained the
oxidation of 89% of the sulfur content in the MF after just 60 minutes, but its catalytical activity
progressively decreased ovehe following cycles. Controlled termal degradation (CTM) of this
composite at temperatures above 500 increased its activity (100% sulfur oxidation) and also made
it reusable for at least 5 subsequent cycles with no loss of activity. Remarkably, CTéVadded to
be a useful strategy towards the activation of catalysts. The R®IBIF67 composite, a previously
inactive catalyst for ODS, became active after thermal treatment at %&Q0and was used in 5
consecutive cycles with no loss of activity.
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Activated carbons (ACs) are lmwost carbonaceous materials with a high surface area ranging from
500 to 3000 rfg. ACs are produced by pyrolysis that consists of the combustion of organic matter
above 500 °C in the absence of oxygen, to have the breaking of carbonic bonds and formation c
porosity in the material. ACs are also undergo an activation process in order to increase its adsorptio
performance. Activation can be performed only by phylsicgatment, in which the organic material

is thermal treated with an atmosphere of air, £&nd water vapor, or also by applying some chemical
treatments using generally, strong acids, chloride salts or strong bases [1, 2]. As carbon source for A
prepaation, many precursors have been tested, mainly biomass wastes (olive stones, rice husk
coconut shell, among others) [2]. According to timstituto Nacional de EstatistigdNE), in 2021
Portugal produced more than 1.3 million tons of olives and itstiv@ted that more than 500,000
tons of residues were generated per year [3]. This work aims to investigate different production
methods of ACs from olive stones change and their effects on the characteristics of the resultan
adsorbents.

From the olive sine, five different materials were produced, namely (i) powdered olive stone, (ii)
pyrolyzed at 800°C for 1h, with a heating rate of 10°C/min witfidW/ of 20 cnd/min, (iii) carbonized

at 500°C for 1.5h with a heating rate of 10°C/min in a sealed ceydill) chemical activated using
acid phosphoric acid and (v) chemical activated with sodium hydroxide. The carbonization yield wa
determined, as well as the main physicochemical properties of ACs, such as the particle size frequen
distribution of powdeed rawmaterial, FTIR analysis and pH at point of zero charge.

The olive stone, after milling, had a predominant diameter of 388 representing an average Sauter
diameter of 162.4>m. The moisture was 12.13% + 0.08 and the ash content was 1.09% #e08. T
carbon production method significantly influences the carbonization yield, acid activation was the
YSGK2R GKIG Ifft26SR GKS KAIKS&ald @AStR o6pt1dn
AAAYATFAOL yi A YLI Oibze Bhich idi s@vn byRhe Faktlth@tyttie Zacd attivation
provides the material with the lowest p{3.84).

The olive stone rawnaterial shows an important potential to be used on the production of activated
carbons with high carbonization yields. Surfaceaarpore size, thermogravimetric analysis, and
adsorption performance assays are under study.
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Creating a safer, greener, and sustainable world is a challdradeall of us should undertake. The
constant global increasing population and necessities, the increasing production requirement, the
increasing consumption per capita, challenges the way we produce, create, and evolve, creating
profound footprint on theenvironment.

The pharmaceutical industry represents a big part of our evolution, creating new ways to make the
humanity prosper through better health conditions, however its environmental impact is enormous.
The production and use of pharmaceuticals eabggh C@emissions (52 Mtons in 2015, which is
more than the automotive industry), contaminations of soils, biota, and water, and even danger to
human health through carcinogenic impurities [1].

Green Chemistry represents a new way of making chemignyironmentally friendly and
advantageous for the evolution of chemical industry. In 1991, Paul Anastas used the term Greel
Chemistry for the first time, when he was integrating a program for the development of sustainable
chemistry and chemistry technolgdor the industry, requested by the United States Environmental
Protection Agency (USEPA), although, it was only in 1999 that Anastas defined and created the fu
concept of Green Chemistry [2]. Green chemistry is based on twelve principles, Prevettion, A
Economy, Less Hazardous Chemical Syntheses, Designing Safer Chemicals, Safer Solvents
Auxiliaries, Design for Energy Efficiency, Use of Renewable Feedstocks, Reduce Derivatives, Catal
Reaitime analysis for Pollution Prevention, and Inhererigfer Chemistry for Accident Prevention
[3,4]. Beyond that, the term green chemistry is also referred as sustainable chemistry, environmenta
benign chemistry, atom economy or clean chemistry. As the years went through, Green Chemistry ha
turned itself nore relevant to the industry, and Paul Anastas and his follower John Warner were the
ones who most invested in the area, describing green chemistry as an environmental benigr
alternative to hazardous chemicals and processes, thus, promoting pollution rmiewvefor the
industry [5, 6].

In this work, greener solutions for the pharmaceutical field and industry based on the twelve principles
of green chemistry are overview, from the use of greener solvents such as Deep Eutectic Solven
(DESS), lonic Liqui@lks), and Supercritical Fluids (SCFs), to lesser waste methods such as Catalysis &
Mechanochemical methods. The objective of this work is to show greener roots for the
pharmaceutical (and not only) industry to employ for an environmental safer andisabta industry.

Funding: This work received financial support from PT national funds (FCT/MCTES, Fundacg&o para a Ciéncic
Tecnologia and Ministério da Ciéncia, Tecnologia e Ensino Superior) through the project UIDB/50006/2020
UIDR50006/2020. Mafalda Sarraguga thank FCT (Fundacdo para a Ciéncia e Tecnologia) for funding throug
program DL 57/2016 Norma transitéria

Acknowledgments

This work received support from PT national funds (FCT/MCTES, Fundacdo para a Ciéncia e Teahologia
Ministério da Ciéncia, Tecnologia e Ensino Superior) through the project UIDB/50006/2020 | UIDP/50006/2020
Mafalda Sarraguca thank FCT (Fundacéo para a Ciéncia e Tecnologia) for program Dl Blo20aéransitoria.

Referencias

[1] Belkhir, L.EImeligi, A., Journal of Cleaner Production, 214 (2018) 185.

[2] PacheceFernandez I, Pino V., Current Opinion in Green and Sustainable Chemistry, 18 (2019) 42.

[3] Rogers L, Jensen KF., Green Chemistry, 21 (2019) 3481.

[4] Beaver MG, Caille S, Igten E, Michalak 3ie8e G, Thiel OR., Israel Journal of Chemistry. 61 (2021) 369.
[5] Clark JH, Green Chemistry, 8 (2006) 17.

[6] Silvestri C, Silvestri L, Forcina A, Di Bona G, Falcone D., Journal of Cleaner Production, 294 (2021) 126137

94



AMB12

Predicting DDT past and future contamination from a local source with a
new gridded dynamic multimedia fate model

Parisa Falakdifi, Elisa TerzaghiGiuseppe RaspaandAntonio Di Guardéd

1Department of Science and High Technology (DiSAT), University of Insubria, via Valleggio 11, 221
Como CO, ltaly
BSLI NLIYSYylh 2F / KSYAOIt 9y3IAYSSNAYy3AT al GSNRI €
Via Eudossiana 18, 00184 Rome, RM, ltal
* Email contact:pfalakdin@uninsubria.it

The relatively recent DDTs contamination of Lake Maggiore (Italy) offers an important
experimental opportunity to study the release of DDTs from the soil. The high DDTs
concentrations, discovered in 1996 in many fish gpg, caused the ban on fish
consumption. DDTs were produced by a chemical company located in a subalpine valle
(Ossola valley), and ended up in the Toce River, a tributary of Lake Maggiore. In the are
surrounding the chemical plant, high DDTs concendrat in soil and vegetation were found
after subsequent investigations. The quantification of the release from contaminated soil
and the following migration towards downwind areas, deposition to the soil, and further
evaporation plays an important role imderstanding future DDTs trends in soil and the
atmosphere. In order to study this phenomenon, soil and vegetation from Ossola Valley
were monitored. The concentration values obtained, allowed to reconstruct the
contamination gradient in the valley and veeused to develop and calibrate a spatially
resolved multimedia fugacity modeh this work, it is also described the development of a
new grid modelling approach to survey the effect of spatial variation in environmental
conditions on the distribution fochemicals at a local scale. A dynamic multiple box version
of an existing multimedia box model (SoilPlusVeq) [1] is developed to account for the effec
of wind speed and wind direction on the fate and transport of chemicals towards different
compartmentsand geographical locations. The ghdsed box model [2] consists of a user
defined number of connected cells where each cell represents a SoilPlusVeg model uni
Hourly meteorological data such as rainfall, temperature, wind velocity, and direction as
well as the height of two dynamic air compartments are incorporated into the model. The
connection between the cells is through advective flows of Bire model accounts for
spatial and temporal dynamicity of environmental characteristics and simulatdatiand
transport of chemicals on local to regional scales. The dynamic emission of DDTs from tt
highly contaminated soil in the vicinity of the chemical plant to the air for 100 years (from
1948 to 2048) was estimated and utilized for the simulatiore fésults obtained allowed

to understand the temporal and spatial pattern of DDTs contamination and its potential
contribution as a source potentially affecting sites at larger distances.
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The presence of pharmaceutical drugs, their metabolites and degradation products in the
environment requires significd research and monitoring studies to assess the potential
risks to human health and to the ecosystebBue to the extremely low concentrations of
these chemicals in the environmentinK S G N> OS  S@St &he 2efhoval Ak
processes must be optiized in order to make them easier, quicker, less expensive, and
more environmentally friendly than traditional techniqufd. Many of these substances,
including hormones, antidepressants, analgesics, antibiotics, andirdlatinmatories,
among others, ge heavily medical prescribed around the world to treat the most prevalent
illnesses associated with modern society. Sertraline belongs to the pharmaceutical class «
anti-depressant and is intensively used worldwide to treat severe cases of depression
According to recent studies, several active principles from this family of pharmaceutical
drugs, despite being at very low levels of concentration in water, can have a variety of
harmful side effects in the environment's flora and fauna in addition to thtemtial risk of
underground water contamination later used for animal or even human consumptidh [2

This work will present the main experimental results for the removal of sertraline from
water by adsorption using activated carbon obtained from olivenss. The activated
carbon material was obtained from olive stones, by powdering the granulated olive stones
to a diameter of 0.25 mm, chemically activated with a strong acid and then carbonized. The
equilibrium adsorption isotherms were obtained using tiegch method and then fitted to
different adsorption models, such as the Langmuir or Freundlich models for liquid phase
adsorption. The most significant adsorption parameters were optimized, such as the
solution pH, mass of the adsorbent used, adsorpticontact time and adsorption
temperature. The kinetics of the sertraline adsorption on the adsorbent was estimated
using the pseuddirst and pseudesecond order models. Obtained results in this work
clearly show that olivestones, usually a residue fromeHPortuguese and Mediterranean
oliviculture, can be exploited as a promising and -tmst biomass source on the
production of adsorbent materials with considerable potential to remove micropollutants,
such as the antidepressant sertraline, from water.
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En este trabajese ha desarrollado un material de bajo coste con una superficie nanoestructurada, con
capacidad de retencion de hiery fésforo y con posible reaprovechamiento directo como fertilizante
de cultivo. Para ello, se sintetiz6 una base polimérica formada a partir de silicato de sodio (GSP),
cual se funcionaliz6 con hierro mediante adsorditin El material resultante (GS¥) se empled para

la recuperacion de fésforo en forma de iones fosfato.

El hierro es el elemento que actiia como adsorbente, mientras que la base polimérica funciona Unic
y exclusivamente como soporte del hierro y no interviene en la reaccion. El hierro se adsorbe
uniformemente sobre la superficie nanoestructurada de la baskmgrica; de esta manera se
consigue que el hierro funcione bien como adsorbente, evitando problemas como aglomeracion de
particulas o la dificultad de retirar el adsorbente tras la reaccion.

Se estudiaron 3 tamafios de particula, buscando una relacibm&gntre eliminacion y facilidad de
manipulacién. Se emplearon particulas de diametro entre 0.5 y 1 mm (fracdifyirpSrticulas con

diametro entre 0.5 y 0.25 mm {85) y particulas de diametro inferior a 0.25 mm0(256). La

caracterizacion del matei se realizé mediante SEM, EDS, XPS, TGA y fisisorcion de N

Se analizaron las cinéticas de reaccion empleando el modelo de difusion dBgyids equilibrios

de adsorcion utilizando distintos modelos de isoterma de adsorcion (Langmuir, Laskgeundlich,
Sellaoui et al[3]). Los procesos de adsorcide hierro y fésforo, segun el modelo de Boyd, son
principalmente procesos de difusion cuya etapa limitante es la difusion film. Al estudiar los equilibrios
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Pat fI I Ra2NOAsy RS ¥Fs5 aF2NE 15 Eshs vialaréslestan &sackdos S
a la superficie y porosidad de cada una de las fracciones de los materiales.
254 (a) ' ' . ] 300 lym ' ' ! T '
e £ 3 - . —— -
AED«; J - n
a 200 - S =
g‘f’*f uE-" .0 *
E‘D_‘ §150 t
0 T T - . 0+ T v T r T . T
0 10 20 30 40 50 60 70 0 20 40 60 80 100 120 140
c (mg Fe(ll)yL) ¢ (mg PiL)

Fig.1.Equilibrios de adsorcion de hierro y fosforaFraccion €, fraccion £0.5,y fraccibn S0.25.
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Os manguezais cstituem ecossistemas costeiros sujeitos ao regime das marés, sendo
ambientes de grande importancia para a reproducdo da fauna marinha e estuarina, para :
protecdo da faixa costeira contra eventos climéticos e para a estocagem de carbono. Apesar ¢
sua impotancia, sdo ambientes ameacados pela supresséo e fragmentacdo dos seus bosque
pelas mudancgas climaticas e pela contaminacéo quifhj2s3,4].

A Baia de Todos os Santos (BTS), segunda maior baia do Brasil, abriga em seu entorno extel
areas de manguezf], muitos dos quais com histdrico de contaminagao quimica por metais e

hidrocarbonetos. Compreender o comportamento geoquimico dos metasesemmbientes é

de grande importancia para o entendimento da sua mobilidade e toxicidade. Deste modo, este
estudo teve por finalidade investigar o comportamento geoquimico do Cu e sua
biodisponibilidade em manguezais da BTS.

Amostras de solos foram coletas e quatro manguezais (Cacha Prego, CP; Ponta Grossa, PC
llha de Maré, IM; e Pitinga, PT), na estacdo seca (DS) e chuvosa (WS). Os solos for
caracterizados quanto a textura, carbono orgéanico total (COT%), nitrogénio total (N total), raza
C/N, Fe totae fracOes, Cu total e fragcdes. O grau de piritizacéo do Fe (DOP%), do Cu (DTMP
e o fator de enriquecimento (FE) foram calculados em cada éarea.

Variagao espacial foi observada em relacéo aos teores de Cu e Fe, e aos atributggiffsms

dos solosO Cu em IM superou de 5 a 21 vezes as concentragdes encontradas nas outras are:
com fator de enriguecimento elevado, associado a fonte antrépica ou a atividade da biota. Nestt
manguezal foi encontrado o maior teor de graos finos, assim como os ma#&oessvde COT
(3,1-8,8%), de Fe total, e do DTMR (%), caracteristicas que favorecem a retencao dos metais
em condigdes redutorg$,7,8]

A maior parte do cobre biodisponivel foi encontrada associada a pirita e a matéria orgéanica
exceto em Pitinga (), onde os maiores valores biodisponiveis foram associados aos 6xidos d
Fe cristalinos. Os elevados teores encontrados no solo de IM sugerem que a poluigdo por cob
constitui um estressor neste manguezal, com risco a qualidade deste ecossistema a a bio
residente.
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Se calcula que los vifiedos ocupan una superficie de 3,000M de hectareas en todo el mund
Durante la produccion de vino, aproximadamente el 25% del peso de uva se convierte e
un residuo, llamado "bagazo". Su acumulacién excesiva provoca un problematida ges
para las propias bodegas, debido a que se acumulan grandes cantidades de este residuo
un pequefio intervalo de tiempo, asi como un problema medioambiental.

En los Ultimos afios, la disponibilidad tecnologias de andlisis modernas junto con Io
principios de la "Quimica Verde", permiten la reutilizacion efectiva de los subproductos
agroalimentarios mediante la elaboracion de productos de valor afiadido. Debido a las
caracteristicas de la vinificacion de los vinos blancos, el bagazo generado durante
vinificacién es muy rico en polifenoles, conservando la mayor parte de la carga polifenélic
original de la uva.

El objetivo principal de este trabajo es la obtencién de extractos de bagazo de uva blanc
(Albarifio) ricos en compuestos bioactivos para etabo productos naturales
antimicrobianos y antioxidantes de alto valor. Para ello, se propone un procedimiento
respetuoso con el medio ambiente basado en un sistema MSAT (madaim ambient
temperature) [1]. Esta configuraciéon permite facilmente el esbalaosterior hasta la
produccion preindustrial. El sistema MSAT cumple con los principios de la quimica analitic
verde (GAC) ya que se emplean disolventes GRAS (generally recognized as safe) p
modular el perfil de los compuestos bioactivos.

Los extractos obtenidos se caracterizaron en términos de contenido polifendlico total (IPT
y capacidad antioxidante (AA). También se empled la cromatografia liquida acoplada
espectrometria de masas en tandem-US/MS) para cuantificar los compuestoadécos
individuales. Los resultados revelaron la presencia de un elevado nimero de compuestc
bioactivos de hasta cientos de mg.LLos extractos también presentan una elevada
actividad antimicrobiana frente a diferentes patdgenos.

El objetivo Ultimo deeste trabajo es emplear estos extractos como complementos y/o
alternativas eficaces a los principales antibioticos utilizados en animales de granja mediant
el uso de productos funcionales naturales mas asequibles procedentes de fuente:
alternativas.
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Indium tin oxide (ITO) films used in liquid crystal displays (LCD) screens in smartphones account f
nearly 80% of the total consumption of indium (In) worldwide and is one of the critical raw materials
(CRMs) in the 2020 List of CRMs for the H#ULCD@een is a sandwich structure composed of two
glass substrates covered with the ITO glass within the liquid crystals between the glass and th
polymeric film [1]. The current implemented recycling process usually adopts mechanical crushing o
pyrolysis [23] as the primary step for the treatment of LCD screens. However, the toxic materials
(liquid crystals) and valuable recyclable materials (In) are treated together and the recovery rate of Ir
is considerably lowAlthough the amount of In available in L&&eens is about 102 mg/kg, it can
increase up to 1400 mg/kg per screen [3], if the polymeric film attached to the LCD screen is previous
removed. An effective liberation and sizeduction method of ITO glass is an important-meatment

step that invdves removing the polymeric film and dissolution of liquid crystals, aiming to obtain the
ITOglass as raw material for subsequent selective recycling of In.

To address this issue, here we propose a hybrid (chemical plus physical steps) methoeEmthats

the polymeric film attached to the ITO glass to recover the highest amount of In and dissolve the liquic
crystals using a mixture of water and ethyl acetate (1:5) in a sealegdessure reactor (1 hour at

180 °C) Fig. 3. Subsequently, the recewy of In from the ITO glass was performed under soft acid
leaching conditions assisted by microwave (0.25 M of HCI, solid/liquid ratio: 1/10, 2 cycles of 2
minutes), with a high recovery yield of In (99.0%) followed by continuous columaxidrange
techrology (IET) to purify In from other impurities (mainly tin, aluminum and copper). All these
improvements resulted in a simple and feasible flowsheet, which can be, later on, sgabet be
easily used in the industry.

> Liquid Crystals in solution
* ITO film —In Recovery

» Polymeric Film

Separation of the layers of LCDs screen Gravity Separation

Fig.1.Flowsheet of the proposed method to recover indium from the LCDs wastes of smartphones.
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The assessment of the global water quality has been the subject of intense research, name
the heavy metal pollution of water. At specific amounts, iron is essential to different
organisms for their proper growth and is one of the several heavy metatsdfouwater
sources. When in excess, iron produces negative effects in the environment, damagin
aquatic ecosystems. The presence of iron in waters can result from geogenic sources or v
dumping of domestic waste and industrial effluents, namely iron ate®l industries,
mining and metal corrosion. In this context, the amount of iron in natural waters can be a
powerful indicator of its quality.
In this work, a microfluidic papdrased analytical devicemPAD)was developed to
determine iron concentration in all types of natural waters, iiorsity, real time analysis.
The determination was based on the colorimetric reaction of iron with a néwdsoxy-4-
pyridione ligand, as a colour reagent. The design of M®AD and the operational
parameters were studiednd, under the optimized conditions, a linear calibration curve in
the concentration range of 0.252.00 mg/L was obtained, with a limit of detection of 0.07
mg/L. After validation, th@roposednPAD was stcessfully applied to the determination of
iron in several types of water (with no need of sample-peatment): tap, well, river and
sea waters and proved to be an effective, lowst, sensitive method for a simple
implementation to carry ouin situandysis.
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Fig.1.Schematic representation of th@PAD for iron determination: (a) ligand structure; (b) alignment of the
paper discs into layers; (c) top view after loading the iron standards; (d) iron costpleture.
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Integrated circuits (ICs) are tineajor electric components of printed circuit boards. ICs perform many
functions, such as amplifier, oscillator, timer, counter, logic gate, computer memory,-ouotmller,

or microprocessor. ICs are mainly constituted by silicon dioxide reinforcedonathinated epoxy

resin (BER) (to support high temperatures) and a metallic fraction constituted by around 7 kg of Ag,
kg of Au, 110 g of Pd and 4 g Pt per ton of IC along with Cu (35,68 kg/ton IC), Pb (55,89 kg/ton IC),
(15,29 kg/ton IC) and Ni (5,%@/ton) [1], [2].

The nonmetallic fraction of ICs is harder to break or dissolve without environmental damage. Up to
now, vacuum pyrolysis, roasting and grinding are the most used processes to recycle the metalli
fraction of ICs but these processes haegeral disadvantages at an environmental point of view, such
as, the emission of toxic gases and high energy consumption. Furthermore, a relevant loss of preciol
metals, such as, gold is reported [3].

Here, we propose a different approach, based onmlgimed physical process, that allows to separate

a fraction enriched in precious metals (namely, gold) from other fraction mainly constituted by base
metals (mostly iron, nickel and copper) turning the recovery yield of precious metals higher. The
developel process consists on pressing the ICs sample at 400 bars, followed by sieving for separatic
into three size ranges (to remove the epoxy resin) and, then, a separation based on their difference
of magnetic properties was performed at the end. The seqeeasfdhese physical processes allowed

to concentrate more than 80% of the gold (1.46 Au mg/g-nagnetic fraction) in the nomagnetic
fraction with a low percentage of other based metals as contaminants.

The implementation of this physical process alldegpre-concentrate the amount of gold on the
precious metals enriched fraction for its subsequent recovery using a chemical process, which is c
paramount importance since it will allow to reduce drastically the amount of reagents needed for
leaching andthus, turns the overall process more environmentally sustainable.

Fig.1.A- Initial sample of several ICs, IBs after being crushed twice with 400 bars using a hydraulic preEseC
non-magnetic fraction containing 80% of the Au present in théalnsiample after sieving process.
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One of the most significant food sectors in the world is the wine industry. Portugal is ranked as the
world's eleventhlargest wine producer by the International Organization of Vine and Wine [1]. As a
result, millions of tons of organic waste are created every year, particularly vine pruning material.
These residues are burned or used as a domestic fuel in agricuieldd because of their calorific
value; however, release greenhouse gases and heat the atmosphere [2]. The vine pruning materi:
corresponds to 93% of the residues generated, and it is important lignocellulosic biomass containin
cellulose (32.889.9%), hmicellulose (5.827%), and lignin (26-26.8%) [3]. This work proposes the
reuse of this material as a feedstock to extract lignin by mild acidolysis to avoid extensive structura
lignin changes (Figure 1). Several-peatment conditions of plant materlaand the influence of the
purification process were evaluated. Different lignin fractions (AM1, AM2, AM3, and AM4) were
structurally characterized througC NMR, Gel permeation chromatography and Fourier transform
infrared spectroscopy. Structural analysis of the different lignin fractions suggests a similar
O02YLIR&aAAGAZY AYRSLISYRSYyd 2F GKS SEI(/MGHudgey |
contentaround 60 per 100 aryl units and Syringyl/Guaiacy! (S/G) ratio about 1.50. The main chang
was the increase of the degree of the condensation (DC) ranging from 9 to 21%-frgineent with
ethanol/toluene and water/toluene, respectively. It is descdbie the literature that this feedstock

has a significant content in tannins [4]. Dioxane lignin extracted with ethanol/toluene showed a higher
value of condensed tannins around 11%; however, the results proved that the dialyzes method help:
to purify thesample with special attention for the decrease of proanthocyanidins content (around 3%
for sample pretreated with ethanol/water followed by dialyzes). The obtained dioxane lignin can be
further used as a biopolymer to produce nanoparticles for the calibzation of different dyes.

Chemical and
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Fig.1 Isolation of lignin by mild acidolysis process and subsequent chemical and structural characterization
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A contaminagdo quimica por metais constitui uma ameaga aos ecossistemas, incluinduergtesn
costeiros, com riscos associados a biota e a satde humana, uma vez que podem ser bioacumulac
pelos organismos e transferidos via cadeia tréfica, com possibilidade de biomagnificagéo [1].

A baia de Todos os Santos, segunda maior baia do Brasil, abriga extensas areas de manguezal e z
de pesca e mariscagem. Apesar da sua importancia, é uma area vulneravel a contaminagao quimi
principalmente nas regifes norte e nordeste [2], onde seceatram diversos empreendimentos,
incluindo refinarias de petréleo, portos e terminais maritimos. Diante da vulnerabilidade deste
ecossistema, este estudo teve por finalidade determinar os teores de Cu assimiladddcjuide
cordatusem manguezais da Baée Todos os Santos, bem como avaliar os riscos associados ao
consumo deste crustaceo pela populagdo humana.

Amostras de U. cordatus foram coletadas em quatro manguezais (Cacha Prego, CP; Ponta Grossa,
llha de Maré, IM; e Pitinga, PT), na estagéo §0& e chuvosa (WS). Os espécimes foram dissecados
para retirada do tecido branquial, hepatopancreas e musculo, a partir dos quais foram constituida:
amostras compostas. Para a determina¢do do analito, as amostras foram liofilizadas durante 72!
moidas edigeridas em bloco digestor com 7 ml de HNO3 e 2 ml de H202 de qualidade ultrapura. (
material digerido foi avolumado para 25 ml com agua-®dié as concentragdes foram analisadas por
Espectrometria de Absor¢do Atdmica (Perkin Elmer). O método analitipregado foi validado por
meio de material de referéncia certificado de amostra animal (NISV7b, bovino liver), com taxa

de recuperacao superior a 90%.

Os teores de Cu variaram entre 20,24 phg 1320 pg4d., com os maiores valores no hepatopacreas

e nas branquias. As concentracdes no musculo e no tecido branquial foram mais elevadas nc
crustaceos coletados em Ilha de Maré, enquanto no hepatopancreas valores elevados foran
encontrados tanto em Ilha de Maré como em Pitinga, sem diferenca entre &%ses(p>0,05).

As concentragfes de Cu verificadas em PT e IM foram superiores aos resultados até entéo publicac
paraU. cordatusno Brasil [3,4,5,6] e estdo acima dos limites permitidos pela legislacéo brasileira
(Decreto n°55.871de 1965) e internacional [7].
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A nivel mundial, los residuos industriales estan incrementando. Las tierras diatomeas después de s
utilizadas en la industria vitivinicola son destinadas a los rellenos sanitarios. Sin embargo, estc
residuos pueden utilizarse para la preaeion de filtros para el tratamiento de aguas residule®].

En este sentido, nuestra investigacion se enfoco en la sintesis y aplicacion de geopolimeros a partir
tierra de diatomeas usadas (TD) con/sin la incorporacion de carbon activado corpe@®iglara el
tratamiento de aguas residuales de la industria vitivinicola (ARIV). Asi, en este trabajo se informa c
un método para lasintesisde geopolimeros con diferentes composiciones (cinco formulas), y su
caracterizacion mediante el método de espestopia infrarroja por transformada de Fourier{R}

y el andlisis de las isotermas de adsoralésorcion de nitrégeno a 77 [R]. La aplicacién de estos
geopolimeros de TD se probaron en la adsorciéon de carbono organico total (COT), nitrégend }otal (N
y compuestos arométicos (ARO) de ARIV en modo estéficevio al tratamiento con los
geopolimeros, el ARIV se caracteriz6 con un alto carbono orgénico total inicial (54-928glpH

inicial bajo (3,6). Desde de la aplicacion, el geopolimero TEAContiene 3,5% de AC (sB-5A)
revelé una eliminacion de carbono organico total (COT) de hasta el 52% tras 6 h. La segunt
eliminacion de COT mas elevada (42%) se obtuvo con el geopolimero sF1 (Tabla 1). Respecto a
ensayos de blanco con solo TBAto carbon activado (equivalente a la cantidad utilizada efB<5A),

la eliminacion de COT fue del 5% y del 14%, respectivamente, poniendo asi en evidencia el sinergis
obtenido con el geopolimero desde TD y el carbdn activado. En conclusion, las tietomeas
desgastadas son residuos sélidos que pueden aprovecharse como precursores para la preparacion
geopolimeros. Los geopolimeros hibridos demostraron ser una alternativa para los tratamientos de
aguas residuales de la industria vitivinicola.

Tabla 1.Eficiencia de eliminacion de parametros seleccionados de las aguas residuales industriales

e NaOH | NaSiQ TD ALOs AC | Eliminacion | Eliminacién | Eliminacién de
(mol) (mol) (9) (mol) (9) de COT (%) de NT (%) ARO (%)
sF13.5A | 0,004 0,088 23,7 | 0,047 0 53,11 52,13 56,99
sF31.2A | 0,100 0,021 23,7 | 0,047 0 41,82 31,51 37,20
sF1 0,100 0,021 23,7 | 0,031 0 48,25 42,12 39,10
sF3 0,100 0,021 23,7 | 0,047 0,4 32,79 30,60 11,14
sF5 0,004 0,088 23,7 | 0,047 15 47,16 31,68 20,62

Condicionegxperimentales: CQFE 54123 mg-t, temperatura = 20 °C, masa de geopolimeros = 2,2 g; tiempo de
contacto =6 h, y pH = 4,6.
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The European Union has classified rare eal#ments (REE) as critical raw materials of high economic
value and commercial interest, with a wide range of applications. Their criticality results from the
difficulty and high costs associated with their exploration as well as from geopolitical supply
bottlenecks [1]. Therefore, to promote a sustainable exploration of these resources, the recovery of
these elements from secondary sources is highly recommended. The present work represents one ¢
such efforts, in which a sorptielbased technology using &fent living macroalgae was used to
remove and concentrate REE from waters contaminated-taste leachates. The potential of live
macroalgae as REE sorbents was evaluated by kinetic tests in- rmodomulticontaminated
solutions, involving the REE @eni (Ce), Europium (Eu), Yttrium (Y), Lanthanum (La) and Neodymium
(Nd) from saline water, with an initial concentration of 500 fgtb which was added approximately
500 mg t in dry weight of live macroalga@racilaria gracilisFucusvesiculosugnd Ulva lactuca
Element quantification was performed by HOES.

While all macroalgae showed removal efficiencies > 40 %, the removal rates achieved by the re
seaweeds. gracilistood out, with values between 60 and 99 % for the studiel Rig. 3. The multi
contaminated solutions showed higher removal efficiencies than those from rmontamination,
further proving the absence of selectivity for the different REE tested. Kinetic studies showed that
equilibrium was not reached in 48 h, filging that the removal of REE could potentially be higher at
optimal exposure times. The quantification of REE in the biomass was in line with the mass balanc
expectations, proving the potential of macroalgae for the removal, concentration and recdveBfo

from e-waste contaminated water as a simple, economical and environmentally friendly process.
Fig.1.Removal (%; mean) of REE fromvaste contaminated water (standard deviations are represented by the
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error bars), after 48 h of contact with the maalgaeU. LactucaF. vesiculosusndG. gracilis
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Glyphosate (GLY) is one of the most widely used herbicides in the world, representing 33% of the tote
herbicide sales in the EUZ§EU28+Norway, Switzend, and Turkey) in 2017, meaning about 69% of the
herbicides sold in Portugal and 23% in Spain. It is applied for agronomic purposes, including urban ar
agricultural weed control, crop desiccation, ending cover crops or grassland and renewing permanen
grassland. Its widespread use is due to several characteristics as high efficacy, broad spectrum, and low co
combined with the introduction of genetically engineered glyphodaterant crops [1].
Aminomethylphosphonic acid (AMPA) is its primary metabolite and was found to be 3 to 6 times more
resistant than GL¥gainst degradation, which brings a higher concern to the environment sgfetGLY
was considered safe for many years and with a good ecotoxicological profile. However, concerns about it
toxicity and potential carcinogenicity have recently been raised. Its possible carcinogenicity triggered &
strong public and political discussion. Different studies and institution assessments obtained contradictory
results and thus led to controversial conclusi¢dls

The presence of GLY and AMPA in soils, water/ground \\&iteand aif{4] are, already, well documented.
Additiondly, it was also found in human urifg], revealing the exposure to which humans and animals are
subjected. In 2009, A national primary drinking water regulations already presented GLY in the list of
organic contaminants in drinking water, with a maximum concentration of 700 [8ig/L

The GLY persistence in soils varies extensively, depending on temperature, soil moisture, type, bindin
extent, microbial breakdown, and phosphate levels, with a-li@franging between 1 and 197 days. AMPA,
which is more pelistent in soil and water, presents a hiife ranging between 23 and 958 dayg§. The

study of the soil adsorption of these compounds is essential to the development of methodologies for the
remediation of contaminated soils.

The adsorptia of GLY and AMPA was studied in eight soils with different characteristics concerning Fe, A
Ca, Mg, Na, P, and K content, pH, pH at the point of zero charge, electrical conductivity (EC), organic matt
(OM) and ions concentration (CF, SQ%, PQ3 NQ;, NQ, NH"). Preliminary adsorption experiments
allowed the selection of the four soils with higher affinity to these contaminants. Batch and equilibrium
experiments were performed, and the influence of pH was evaluated. The equilibrium was reached
approximately 14 hours in all systems. The maximum adsorption capacity obtained was 18,7 mg/g for GL
and 12,3 mg/g for AMPA, both for the same soil, characterized by a low pH (4,85), and a high OM conter
(23,4 %).
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The addition of biocides to marine coatings has been the most used solution to avoid marine biofouling, howevel
they were found to be persistent, bioaccumulative, and toxic (PBT) to marine ecosystems. The developambent of
synthesized compounds inspired hatural metaboliteso supply the high market demand and replace these
harmful biocides has been pursued in the last years as one of the most promising afnigedly antifouling (AF)
solutions.

Following a bioprospection strategy, our group pasviously reported the AF activity of gallic acid persulfas (

and 3,4-dioxygenated xanthone2), two natureinspired compoundsagainst the settlement ofMytilus
galloprovincialis larvadEGo= 18 and 11.53 uM, respectively) without exhibiting ecotoxicityAttemia salina
(<10% of mortality)[1, 2]. In order to improve potency while maintaining a low ecotoxicity profile, a lead
optimization strategy was applied to compoutiind2. From two series of derivatives, it was possible to obtain
2-(3,4,5trihydroxybenzamido)ethai-aminium bromide 1b,) ard G1 aminated 3,4dioxygenated xanthone
(derivative2b) (EGo= 3 and 7.28 pM, respectively), with theing more potent than the emergent biocide Ecofea
(EGo= 4 pM) [2, 3].

The environmental impact of these two optimized compounds was studied namelydmgaecotoxicity,
bioaccumulation potential, abiotic degradation, and bioaccumulation potential, leaching to seawater and
bioactivity after incorporation in coatings [1, 4] (Table 1). The four synthesized compounds presented low
bioaccumulation potentialLog Kow < 3.5). Concerning abiotic degradatioso{D2fbmpoundlaand Econe&were
classified as persistent in abiotic seawater, whereas derivativ@résented a Dsb lower than 24 hoursAll
compounds maintained their AF properties after being incogped into coatings, with derivativesb and 2b
exhibiting the greatest ansettlement effect. The leaching of compoutd from coatings was lower than that of
compoundla Compound?aand its derivative?b leached similarlyThe overall properties of compourib and
2afavor their further studiesn situ This proofof-concept helped to establish these new synthetic derivatags
promising efficient and ecfriendly AF agents.

Tabla 1 Environmental fate and AF effectivenessessment in coatings-gl.

Compound Abiotic degradation Bioaccumulation potential Anti-settlement effect after Leaching

P (DTs0) (Log Kow) coating incorporation (%) (wt.%)

la > 60 days 7.02 02 185
(persistent)

1b < 24 hours -0.79 63.62 8.792

2a 32-51 days 2.88 54.52 0.003*

2b 49-59 days 3.49 1000 1.69

Econe# > 60 days 4.69 9.1 157

(persistent)

#Evaluated in silico though EPI SuiBolyurethane (PU) marine coatingroom-temperaturevulcanizing
polydimethylsiloxane (RFRDMS) coating.
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The recovery of added value bioactive compounds from industrial food wastes contributes to
sustainability and to upcycling solutiofl. Among green extraction techniques, microwaagsisted
extraction (MAE) stands out since theat and mass transfers are in the same direction, likely to result
in a synergistic effect that increases extraction rate and yield. FurtherrivAg application provides
reduced thermal degradation and use of orgasbplvents, and selective heating of vegetal material
[2]. Thus, the main objective of this work was to study the impact of different factors (time, power,
and solvent concentration (% ethanol)) involved in the MAE of phenolic compounds from cork industry
waste. Tahis aim, a factorial design was applied considering the time-45 sin), power (30000

W), and solvent concentration (490% ethanol). Extraction yield (EY) and total phenolic content (TPC)
were the response variables in the factorial regressionwB¥ gravimetrically determined and TPC
was calculated as the sum of all phenolic compounds individually identified-BASINES for each of

the eight runs. Results revealed that time, power, and solvent concentration had a significant effect
on extraction yeld (p<0.001), suggesting that the higher the values of factors, the higher the
extraction yield was 83.52 mg extract/ g dw (Ruiiable 3. Concerning TPC, it was possible to obtain

in best conditions 1.81 mg/g dw of TPC with gallic acid, vanillin,tteedsomers castalagin and
vescalagin as the main compounds obtained.

Table 1.Factorial design for the study of factors influencing the phenolics extraction from cork
industry waste using MAE.

Factors Response variables
Run Standard Time Powe Solvent Extraction yield Total phenolics
order order (min (W) concentration (%  (mg extract/ g dw) content (mg/ g dw)
) ethanol)

1 4 4.5 700 10 51.30 1.53

2 5 0.75 300 90 26.14 0.27

3 3 0.75 700 10 15.96 0.37

4 6 4.5 300 90 56.85 0.55

5 7 0.75 700 90 51.38 0.55

6 1 0.75 300 10 17.74 0.55

7 8 4.5 700 90 83.52 1.81

8 2 45 300 10 25.28 0.93
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Pharmaceuticals (Ph) have been detected usually at concentrations between ng/L to pg/L i
Municipal Wastewaters (MW\Wrepresenting a continuous source of contamination to the
environment [1]. The presence of these Ptaises environmental concers due to their
bioaccumulation potential, endocrirgisrupting effects, and inhibition potential of
photosynthesis and plant growth.

This work compares the environmental sustainability along with Ph removal efficiency of three
different advanced tertiary tratments, namely sand filter (SF) coupled with ozonation (OZ),
ultrafiltration (UF), and UF coupled with nandfiltration (NF), with the tertiary treatment SF
coupled with ultraviolet disinfection (UV), which already exists at the Portuguese Waste Water
Treaiment Plant taken as reference. The comparison of the treatment configurations was
developed by applying the Life Cycle Analysis approach, using OpenLCA1.11 Software equipf
with Ecoinvent 3.5 database, according to USEtox (recommended + interim) methict, was
added with some of the missing characterization factors (CF) for Ph.

The results obtained showed that the tertiary treatments, which provided the highest Ph
removal efficiency are SF+OZ and UF+NF, being UF+NF slightly more efficient for heoBthof t
detected. Among them, SF+OZ showed better environmental performance than UF+NF in th
impact category of Freshwater toxicity and Human cancerogenic anecaoterogenic toxicity

with values of 8.16E+03 PAF.day, 1.59H7 cases and 1.44% cases,gspectively, on average
84% lower than the corresponding values obtained for UF+NF. This is due to the highest electr
energy consumption, the use of the reagents as citric acid and sodium hypochlorite for the
chemical wash of the membranes, and the iedir impacts associated with UF and NF
construction. The impacts obtained for SF+OZ are based on operational data measured at th
pilot scale within the scope of the present work. They are associated with an electric energy
consumption higher than that recded at commercial ozone units, and lacks of the indirect
impacts associated to the market of liquid oxygen, which has to be accounted for most of the ful
scale units. It is expectable that, at commercial scale, the environmental advantages of SF+C
can siffer some changes.
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Contamination of water bodies by toxic elements from discharged untreated effluents has been a
worldwide major environmental issue. Elements such as arsenic, lead, mercury, cadmium, chromiun
cobalt, nickel and zinc are present in various effluents duthéir vast use in numerous industrial
processes. Since these elements can cause adverse effects on the environment and potential heal
damages in humans, even at low concentrations, their occurrence in waters has been increasing|
restricted [1,2]. Thusthe development of innovative cheaper and cestective water treatment
technologies is encouraged [1]. Additionally, it is important to adopt a water recycling and reuse
approach to reduce the overexploitation of this natural resource, as the possibse ref treated
contaminated waters can be a sustainable way to protect drinking water supplies [3].

Biosorption, using unexpensive and commonly available materials has been shown as a promisir
alternative to traditional methods of water treatment such ashemical precipitation,
coagulation/flocculation, membrane filtration or electrochemical treatments, since these methods
can be expensive and often fail when the target is to reach very low residual levels or to treat large
volumes of water [4]. Within beorption, the use of agricultural wastes, such as nut shells, can be very
attractive due to their lowcost and no commercial value together with their high content of
lignocellulosic compounds, making them a viable option in the field of water treatmg&nAlfiough
several works using nut shells as sorbents have been reported, most of them propose surfac
modifications and thermal treatments to improve the sorption capacity, but these procedures are
time consuming and can be very expensive. Furthermowstraf the studies deal with the removal

of a single contaminant and at unrealistically high concentrations, using large amounts of sorbents. |
addition, few studies can be found testing solutions more complex than ultrapure water, which all
together hasdelayed the transition of technology from laboratory to easers.

This work assessed the capacity of unmodified hazelnut shells for the simultaneous removal of As, C
Co, Cr, Hg, Ni, Pb and Zn from contaminated mineral waters while identifying thedezational
conditions for removal using the Response Surface Methodology combined with-BelAoken
design. The optimization of experimental variables such as sorbent dose, pH, and initial elemen
concentration was assessed for a maximum removal effigiertazelnut shells proved to be an
efficient sorbent for those elements (except for As), achieving removals between 76% and 96% unde
the optimum experimental conditions. The results evidence the feasibility of ectmsivsorbent for

the removal of multipt elements under realistic environmental conditions (matintaminant
systems, relevant concentrations of contaminants, low doses of sorbents and natural waters), to yielc
a cleaner water with potential reuse for further purposes, with lower water quaditjyirements than
drinking water, such as agricultural irrigation, recreational uses or industrial applications.
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Silver nanoparticles (AgNPs) are one of the most widely used nanomaterials in the industr
due to their bactericidal, antifungal and anticancer properties. These properties make them
be used in several fieldsf application, including water and air purification, textile,
electronics, medicine, drug delivery, dentistry, and use in personal care products, among
others. Due to their extensive use, they are being released into the environment where they
can be tranformed by changing their size and shape, dissolve, or even react and interact
with living beings. In addition, some studies indicate the possible toxicity of dissolved silve
and AgNPs in plants, microalgae and vertebrates. Thus AgNPs can be consigessibdes
emerging contaminants.

The Nanoculture project consists of the administration of AgRPs to aquaculture
products (mussels, turbot and algae). The main objectives of these bioaccumulation studie
are to advance the knowledge, risk assessment awdluation of their environmental
presence. PMVMRAgNPs bioaccumulation studies in red seawedealrbaria palmatd, green
seaweed (lva sp) and mussels lasted 28 days with exposure doses of 0.1 and 1. ® mg L
PVRPAgNPs. However, thkioaccumulation assay in turbot lasted 90 days with exposure
doses of 0, 0.25, 0.75 and 1.5 mg of FAGRIPs per kilogram of fish and day.

Total Ag determination was carried out with inductively coupled plasmaas spectrometry
(ICPMS) after microwavasssted acid digestion in the three species. The Ag nanopatrticle's
content as well as their sizes were determined using the single palG&MS (SRCRMS)

and enzymatic extractions {2] that did not change the conformation and the size of the
nanopartices.

In the case of mussel, a total silver concentration and AgNPs concentration of 1.20+£0.07
gland 2.41x18+4.49x10 part g* (at 28 days and 1.0 mgd bf PVRPAgNPs exposure dose),
respectively, were reached. On the other hand, in the case of radsed, the maximum
concentration of total Ag found was 0.79+0.06 py(gt 14 days and 1.0 mg' bof PVP
AgNPs dose), and the concentration of nanoparticles was 2.226 B3x16 part g* (at 28

days and 1.0 mgLof exposure dose). In the case of gneseaweed, the highest
accumulation of total Ag was 0.46+0.15 py(gt 21 days and 1.0 mgtbf exposure dose),

and the highest concentration of nanoparticles was 3.22x3®9x18 part g* (28 days and

a 1.0 mg t of exposure dose). In the case oflvat, no bioaccumulation of total silver or
AgNPs has been observed in any of the fish tissues studied.
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This work presents, for the first time, the efficiency of a continuous flow mode system for water
disinfection recruiting the functionalities of @&arbonbased catalytic membrane fopersulfate
activation¢ an important alternative to the application of conventional powder catalysts in water
treatment.

To achieve our goahitrogendoped reducedgraphene oxide was obtained using melamine as a
doping agent (rG@M), according to the methodology reported elsewhere [1]. Thergatalytic
poly(vinylidene fluoride) (PVDF) membrane, with a good performance for the degradation of
fluoroquinolone antibiotts at ppb level in water, was prepared as previously describedT[2].
understand the contribution of each membrane component in the reduction of the microbial
abundance, the efficiency of theGOM¢PVDFmembrane was compared to that of a PVDF flat
membrare, with and without added persulfate, after 6 hours of operation in continuous flow mode
using a suspension of faecal indicator bacteria as the feed.

The obtained results allowed us to conclude that the gatalyticPVDF membrane does not activate
persulfate, but retained 98.5% of the initial abundanceksfcherichia coéind Enterococcufaecalis.

The antimicrobial propertiesf —tGOM contributed to remove 99.9% of these faecal indicators when
the system was operated witthe rGOMcPVDFmembrane without a@ded persulfate. When the
system was operated with the catalytic ré@;PVDRnembrane and persulfatéhe microbial load in

the treated water was reduced to values below the detection limit, demonstrating the capacity of the
catalytic membrane to activategpsulfate. Moreover, the amount of microorganisms retained on the
membrane decreased, suggesting that this system has enhancetbalitig properties.

Similar results were obtained when the proposed treatment system was taseidinfect river water
collected nearby the supply of a drinking water treatment plant located in Northern Portugal, with
values below the detection limit being obtained for total heterotrophic bacteria, enterobacteria and
enterococci in the treated water (even after 24 h operationcontinuous flow mode). Moreover,
microorganism reactivation and the effect of disinfection on antibiotisistance genes (ARGSs) were
studied. For that purpose, the regrowth of microorganisms and selected genes (16 SntRINBlarem
andsull) inthe treated water, and after 7 days of storage, was evaluated. The results suggest that the
proposed system can be a good alternative to other advanced oxidation technologies used for drinkin
water production.
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The sulfonation of aniline is an important reaction in organic synthesis that originates
4-aminobenzenesulfonic acid, also known as sulfanilic acid (SA), a product of high industrial and ecoa@sic int
Large amounts of SA are consumed annually, primarily to produce dyestuffs, but also in the manufacture o
fluorescent whitening agents, like tinopal®, used in paper and textile industries and as components of soap an
laundry detergent [1]. In addin to the SA, other sulfonated fyroducts can be formed in the sulfonation reaction
such as Zaminobenzenesulfonic acid,
3-aminobenzenesulfonic acid, or the disubstituted compoundsndnobenzenel,3-disulfonic acid and -2
aminobenzenel, 4-disulfonic a@, and finally a trisubstituted compound, theaninobenzenel,3,5trisulfonic

acid. Several methods have been reported for the sulfonation of aniline but the most straightforward and used
one in the industry consists of reacting aniline with an excessilfifiric acid to produce aniline hydrogen sulfate

as intermediate, an exothermic reactiorfi(dtep), followed by splitting of water and migration rearrangement of
the sulfonic acid group to thpara-position (29 step), by an endothermic reaction, affording SA. This second step
requires the use of high temperatures, usually in the range of2B%°C, long reaction time, together with very

high energy consumption [1]. Thus, any improvements in the regioselectivity and savings achieved in the synthes
of SA are of major economic interest.

In this context, considering the increasing demand for geeesynthetic methodologies and novel reactors, and
following our interest in ohmitieating assisted reactions, we studied, for the first time, the sulfonation of aniline
with sulfuric acid, as sulfonating agent, using our ohmic heating reactor prototypEO808) [2,3]. In ohmic
heating, an alternating electrical current of tunable high frequency crosses a conductive reaction medium (which
behaves as aim situelectrical ohmic heater) by using electrodes in direct contact with the medium. The heat is
genaated inside the reactor, within the reaction medium, by Joule effect, and does not depend on the heat
transfer from an external heat source to the reactor, allowing a fast, volumetric, and unifiosituheating and

an increase of reaction fluid and clged species dynamics, which leads, in many cases, to an increase of the overall
reaction kinetics, selectivity and yields [Blsing ohmic heating, we investigated the effect on the sulfonation
reaction of various operational conditions, such as the terapee, the stoichiometric amount (equimolar or
excess) and concentration of sulfuric acid, the use of vacuum to remove water during the heating, the geometn
of the heating electrodes, the reaction time and heating method (ohraisusconventional heatinjy In our best
conditions, sulfanilic acid was obtained with 93% selectivity [4]. There were found energetic advantages related tc
the heat transfer to the reaction system, such as high heating rate and low thermal inertia, when comparing ohmic
heating tothe conventional heating. More details about the experiments performed will be presented and
discussed in this communication.
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Aerogel biebased materials have multiple advantages, including high porosity, tunable molecular
structures, and environmental compatibility. Besides the ability to achieve a high dispersion of the
active phase, it is possible to tune the porous structafehe material in order to facilitate the
diffusion of reactants and products to and from the active sites. The utilization dfasied materials

as supports is highly interesting in the context of process sustainability since biopolymer sources ar
well established, relatively cheap, and accessible at an industrial scale. Alginate is a naturg
polysaccharide biopolymer mainly derived from brown algae. Due to its biodegradability, low cost,
non-toxicity and stability, it is an attractive candidate regaglthe greenness of final application [1].

On the other hand, the application of €@s a secure and sustainable supply of carbon for the
production of chemicals and fuels is a very active field of research. It exploseas@OC1 building
block in altermtive to fossibased resources, bringing carbon back into the value chain and therefore
contributing to a circular economy [2]. Due to £dgh thermodynamic and kinetic stability, the
implementation of process intensification strategies is of cruciabirgmce and plays a decisive role

in the economic viability of the technology and perspectives of industrial application. In the case of
CQ catalytic transformations, the stability of the catalyst, as well as its accessibility and reusability are
essentid factors to consider [3]. In this work, different alginate aerogels were explored as efficient
supporting materials for GQonversion, namely into cyclic carbonates [4] (through cycloaddition
reaction to epoxides), synthesis gas [5] (through electrochahneduction) and methane [6] (through
high-pressure hydrogenation). Different techniques were used to immobilize the materials onto the
aerogel, depending on the application under study, as shown in Fig. 1.

a) b)

Fig. 1.Different alginate aerogel materials used for£0nversion technologies:
a) cycloaddition reaction b) electrochemical reduction and c)-pigdssure hydrogenation.

Final materials werecharacterised by adsorptigaesorption isotherms of Nat 77 K, mercury
porosimetry, termogravimetric analysis (TGA), differential scanning calorimetry (DSC) and scannin
electronic microscopy (SEM). Several tests were performed, and final productseanajysHNMR
spectroscopy and gas chromatography. The main advantages brought to the process by the utilizatio
of alginate aerogels as supports were discussed.

Acknowledgments

This work was supported by Fundagdo para a Ciéncia e Tecnologia FCT/MCT#S$ projeatsP TDC/EQU
EPQ/2195/2021 and MIEXPL/CS/0052/2021, projects UIDB/50006/2020, UIDP/50006/2020 and LA/P/0008/2020
of the Associate Laboratory for Green ChemigtiyAQVThe NMR spectrometers are part of The National NMR
Facility, supported by FGROTEIRO/0031/2023PINFRA/22161/2016) (dmanced by FEDER through COMPETE
2020, POCI, and PORL and FCT through PIDDAC).

References

[1] A.N. Mustapa, A. Martin, L. M. Savipral, M. Rueda, M. J. Cocero, J. Supercrit. Fluids, 116 (2016) 251.

[2] J. ArtzT. E. Mller, K. Thenert, et al, W. Leitner, Chemical Reviews, 118 (2018) 434.

[3] A.B. Paninho, A. L. Ventura, L. C. Branco, A. J. Pombeiro, et al, J. Shipdulsritl32 (2018) 71.

[4] A.B. Paninho, A. N. Mustapa, K. T. Mahmudov, A. J. Pombeiro, &lgstSall (2021) 872.

[5] S. Messias, M. M. Sousa, et al, Re@bem. Eng., 4 (2019) 1982.

[6] C.l. MeloD. RenteM. Nunes da Pont&. Bogel dzl  aA1 X [® / & . NIyO23x |/ { {
11963.

115



AMB33

Extractabilidadede metais pesados en solos urbanos de Santiago de
Compostela

Maria Rod", Cecilia Herboh Juan Pedro Martit?, Maria Teresa BarrglRemigio
Paradeld

Departamento de Edafoloxia e Quimica Agricola, Universidade de Santiago de Compostela, 15782, Santiago
Compostela, Espaia
’Departamento de Quimica en Ciencias Farmacéuticas, Universidad Complutense de Madrid, 28040, Madrid,
Espafia
*maria.roo@rai.usc.es

A urbanizacion e a industrializacion poden afectar negativamente as funciéns dos solos urbano
Entre os problemas mais destados atopase a acumulacion de contaminantes coma os metais
pesados. Non é suficiente cofiecer as concentracions totais destes contaminantes nos solo
sendn que é necesario avaliar a sUa extractabilidade para simular a concentracion que est
dispofiible paa as plantas, e polo tanto poderia supofier un risco para a saide humana ac
introducirse na cadea alimentaria. Neste traballo avaliouse a biodispoiiibilidade de cinco metai
pesados (Pb, Cu, Zn, Ni e Cr) en 55 solos da cidade de Santiago de Composi&iatcsrudbs

(28 mostras de solo con vexetacion herbacea, 13 mostras de bosque urbano e 14 mostras ¢
solo de agricultura urbana e periurbgnaformados sobre diferentes litoloxias (granitos, xistos,
gneises e anfibolitaspara representar a diversidade edafica presente na cidadelas as
mostras proceden dos horizontes superficiais do sol2Q@m). Os metais solubles avalidronse
cunha extraccion Ca{,01M [1] e os metais dispofiibles para as plantas cunha extraccion en
Na-AEDT 0,02 M a pH 4,88. As concentracions dos metais solubles seguiron unha tendencia
decrecente Zn > Pb > Ni > Cu > Cr. SO o Zn aparece en forma soluble en cantidades significati
cunha concentracion maxima de 10,6 mg-kgempre por debaixo da% do contido total do
elemento. Non se observou ningun efecto significativo do uso do solo ou da litoloxia do materia
de partida. En canto aos metais dispofiibles para as plantas, as concentracions medias pars
conxunto de solos seguiron unha tendendicrecente Pb > Cu > Zn > Ni >N&ste caso, as
concentracions de Zn e Cu foron significativamente mais altas en solos de uso agricola, situad
principalmente sobre gneis, 0 que explica tamén a relacién significativa atopada entre ¢
concentracion de Ce esta litoloxia.

H

agpen

Fig.1.Concentracions de Cu e Zn extraibles en AEDT en funcién do uso.do solo
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Soil salinization is one of the biggest problems in agricultural production worldwide
[1]. Halophytes have many advantages over other plants, such as high productivity in salin
and waterlogged environments, nutritional and medicinal properties, phytoreatemh,
and soil desalination [2]. Secondary metabolites are biosynthesized in response tc
environmental stress [3], making them rich in proteins, carbohydrates, carotenoids, fibers,
oils, and minerals [4]. In addition to being nutritionally interestirame of these substances
also have antioxidant, antinflammatory, antitumor, and antimicrobial actidB].

Salicornia perennislill. is a perennial halophyte belonging to the Amaranthaceae
family [6], forming extensive subshrub patches in the salt marshes of the Iberian Peninsul
[7]. In Ria de Aveiro, it inhabits marshes with variable environmental conditions, in which it
is subjected to a regime of submersion by tides twice a day [8h W& general objective
of valuing the natural plant resources of the Portuguese coast, we determined the lipophilic
profile of S. perennigrom different marshes of the Ria de Aveiro, and in different organs
and phenological states, using ®AS analysisThese results revealed significant differences
in the biocompounds, according to the plants' phenology variations and the
physicochemical properties of the sediments where they grow
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Figl. Lipidic profile ofSalicornia perennim different organs and phenological stages (fruit: fruiting
segments; veg: vegetative segments) from the salt marshes of ilhavo, Mira and S&o Jacinto.
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Microplastic particles (MPs) are a new type of pollution, especially prevalent in oceans and coaste
areas. MPs are defined as plastic fragments between 5 mm and[1]uffhey are caused mainly by
photodegradation and erosion of macroplastics (secondary miasbigs), as its production for
various industrial and cosmetic applications has been reduced (primary microplg&ic8})
Therefore, accurate identification of plastic particles is crucial for environmental studies in order to
monitor polymer pollution.

Common techniques to characterize eventual MPs include chromatograpy, Raman spectrometry an
Fouriertransform infrared spectroscopy (FTIR) (either in microreflectance or attenuated total
reflectance (ATR) modes) and various types of microspectrometnthét offer good results
although at the expense of very long turnaround times and high laboratory workloads, in particular
when faced with big amounts of particles per sample.

Since about 3 years, a novel instrumental IR option was commercialized aneseafs a
breakthrough in IR characterization. Initially developed for stringent pharmaceutical quality control of
solid products, a tunable mitR quantum cascade laser imaging system (commercialized as LDIR b
Agilent) was oriented towards faghaging ad spectra acquisition. The sample is deposited in a silver
021 GSR YAONR&O2LR &afARS® ¢KS AyadNdHzySyid |+ Olj dz
to visualize the absorption of the particles at a specific wavenumber or obtain the spectapoatt

(or a line) over each particle.

This work studies some relevant instrumental parameters that have to be considered in order to
optimize the measurement step: (i) The matching criteria (to avoid either false or a lack of
identifications), (ii) themeasurement area (as it can have an influence in the number of particles
detected), (iii) sensitivity (which affect the number of particles identified by the system, that may lead
to some artifacts), and (iv) the size of the particles (as it can havdlaarine on the intensity of the
spectral peaks).
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Obesity is described as an abnormal or excessive state of adiposity accumulation that coul
be due toexcessive calorie intake [1]. Given the importance of lipids from diet on the onset
and development of obesity, the modulation of their absorption can be explored for obesity
treatment. For this purpose, one possible target is pancreatic lipase (PLnzlme that is
responsible for the degradation of 50 to 70% of dietary triglycerides [2].

Presently, only one PL inhibitar Orlistat ¢ is approved for therapeutic applications.
However, it is associated with low efficacy and undesirable side effectsjinglabdominal
distension, flatulence, and oily stools [3]. Thus, the search and development of new
effective and safer agents able to control PL catalytic activity as well as the establishmen
of sensitive techniques and eaty-apply methodologies for ¢t determination are of great
importance for obesity management and control.

Polyphenols are naturally occurring, and structurally diverse compounds characterized by
the presence of multiple phenol units. Within these, flavonoids are well known for their
diverse biological effects, resulting from their aimtflammatory, antioxidat) antidiabetic,

and antiobesity activities [4]. This work optimizes the conditions for fluorimetric
microanalysis systems based on the enzymatic metabolization-roethylumbeliferyl
oleate and compares the influence of a set of flavonoids, with hydrard glycosyl
substituents, on PL catalytic activity.

The fluorimetric microanalysis system proved to be effective for the evaluation of PL
catalytic activity and to determine the inhibitory effect of isolated compounds. Among the
tested compounds, it wagossible to observe that the glycosylation of the flavonoids seems
to cause a decrease in its inhibitory activity. Further studies with more compounds are
needed to better disclose the structure activity relationship and consequently their use as
potential anti-obesity molecules.
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The use of enzymes in the industrial field has been increasinmgcant years due to their lower
environmental impact and the nerequirement of extreme operating conditions. These biocatalysts
have many applications ranging from biofuel production to the development of pharmaceutical
products. Thus, biotechnology compas involved in the production of enzymes for these purposes
are experiencing a surge in demand, which is expected to increase in the future [1].

Most enzymes with industrial interest have been produced for years in bacteria or yeast representing
efficiert and optimized expression platforms. However, some enzymes have particular characteristics
that compromise their largscale production by these methods [2]. In order to solve these problems,
we propose the use of the {Cagging methodology for stabiligirand immobilizing these enzymes,
focusing on unspecific peroxygenases (UPOs). This system has been developed in our laboratory &
allows us to encapsulate proteins of interest in micoo nanospheres formed by the viral protein
muNSMi [3]. Apart from @abling its versatile production in any expression system, the loading of the
enzyme in the spheres facilitates its purification and extends its optimal operational conditions. The
results obtained show the potential of our methodology for the expressiot purification of an
encapsulated UPO suitable for use in oxyfunctionalization reactions.

We also demonstrated the feasibility to tmcalize some proteins in the aforementioned protein
spheres, laying the foundations for the use of thelEgging systerm the development of particulate
multi-enzyme biofactories (Fig.1). These biofactories could function as nanoreactors allowing
simultaneous operation with multiple enzymes as well as scaffolds for the construction of artificial
enzymatic pathways.

iC-Tagging system

= [ enza [ic]| enzz | ~

Substrate ZJIJ\Z 2 -

i
L 0

Fig.1.Proposed use of the #agging system fomihe-Genstastien of multienzyme nanoreactors
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The Layeby-Layer (LbL) assembly technology has been widely used in the last three
decades to functionalize virtually any type of surface and preciseigineer robust
architectures, with finely tunable properties and functions at the nanoscale, by resorting to
a myriad of building blocks exhibiting complementary interactions [1]. In particular, marine
origin polysaccharides, widely directly discardedhe environment due to the processing

of marine organisms, are a sustainable renewable resource for the fabrication of
nanostructured biomaterials for biomedical applications owing their wide and readily
bioavailability, and proven biocompatibility, biegradability, norcytotoxicity, and non
immunogenic properties [2]. Chitosan (CHT) and alginate (ALG) have been assembled in
multilayered devices owing to their opposite charge nature [3]. However, the insolubility of
CHT in physiological conditions lisnthe use of CHBbased LbL structures in biological,
biotechnological and biomedical applications.

Herein, we propose the preparation of electrostatically driven fsending (FS)
multilayered membranes made of watepluble quaternized CHT {CHT) and ALG
biopolymers for the release of model hydrophobic drug molecules. Two different
membranes, havingither the model drug fluorescein isothiocyandtdbeled bovine serum
albumin (FIT@SA) as an intrinsic building blo@RHT/ALG/CHT/FIT@SAjd or added

after the assembly of the membrane§Q-CHT/ALG)J/Q-CHT/FITBSA], have been
produced onto hgrophobic poly(vinyl carbonate) (PVC) substrates (Fig. he T
morphology, thickness, release rate aimdvitro biocompatibility of both FS membranes
towards human umbilical corchesenchymal stem cells was studied, compared, and will be
discussed. This wibholds great promise for the development of innovative and sustainable
biomedical devices for a wide range of bioapplications, overcoming the limitations

OO ;;:;T:‘] oo;;oo ALG () .... erc:a_s;¢.)
Fig.1.Schematic illustration of thpreparation of the two setips of FS multilayered membranes{(@-
CHT/ALG/E€CHT/FIT®SA) and (i) [(QCHT/ALG)/Q-CHT/FITBSA] assembled onto PVC substraias

electrostatic interactions.
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Phenylketonuria is the most common hereditary defect in amino acid metabolism and is
characterized by the presence of excessive levels of phenylalanine in blood and tissue
Currently, the only available treatment of this patholdgybased on a strict diet without
phenylalanine [1].

Our work proposes the use of the-T@gging system patented in our laboratory to develop
an orally administered enzyme replacement therapy. Based on the development of a
stabilized version of the enzynpmhenylalanine ammonium lyase froAnabaena variabilis
(AWAL), which can reduce the phenylalanine levels of patients; #Hugding the
neurological disorders characteristic of the pathology [1]. Th€ad@ging methodology is a
protein labeling platform based on the use of the avian reovidesved muNSMi protein.

This system is able to produce protein miawo nanosphereg¢MS or NS) that can be loaded
with proteins of interest in any expression system through their tagging with a tag called IC
[2].

Our results suggest that it is possible to use our system to produce nanospheres loaded wit
the activeAWAL enzyme maintaimg their function and correct folding in an inexpensive
and simple way. Moreover, it is possible to coat the nanospheres with different polymers
to increase stabilization and avoid degradation and immune response without losing
specific activity (Fig.1).

7 -

1 I Bibliographic values
o0 I

NS muNS-MifIC-  LMW- CS coatlng PEG coatlng NS  Wild-type AVvPAL AvPAL double
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-

Fig.1.Specific activity oAVPAL encapsulated in NS and coating NS with low molecular weight
chitosan (LMWCS) or polyethylene glicol (PEG) compared with bibliographic values.
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L-asparaginase (ASNase) is an amidohydrolase enzyme widely applied as an anticanc
agent in the treatment of lymphoproliferative disorders, e.g., acute lymphoblastic leukemia
(ALL), lymphomas, and natural killer cell tumossaa acrylamide reduction agent in starch
rich foods cooked at high temperatures, and as a biosensor#ésphragine detection and
monitoring[1]. ASNas& extensively distributed in nature, e.g., microorganisms, plants, and
animals; however, most commercial ASNase are from recombinant microorganisms, whos
production can be performed through fermentation. Nonetheless, its downstream
processing account®if up to 80% of total production cof2]. Thus, the development of a
novel costeffective purification process is of emerging concern to allow its widespread use.

The main goal of this work is to develapnovel coseffective downstream process for
ASNase from complex recombinddcillus subtilisell lysate obtained through ultrasound
sonication. Silicdhased supported ionic liquitke phase (SSILLP) materials comprising
guaternary ammonium and chlalié as counterions, previously used to produce ASNase
SSILLP bioconjugates through simple adsorption of commercial Agigsevere
investigated as costffective ASNase purification supports through a simple adsorption
method. Specific experimental conditions, e.g., medium pH and solid/liquid ratio, were
optimized through Response Surface Methodology regarding ASNase purity gfitiosi
approach, process costs, energy consumption, and waste produced, might be significantl
reduced, leading to the ASNase price decrease, thereby enabling its wider application.
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An effective and sustainable process capable to execute simultaneously desulfurization anc
denitrogenation of fuels is in fact an actual need for the refinery industry. The key to achieve this goa
is the parallel oxidation of sulfur and nitrogen compoupdssent in fuels using active and recyclable
catalysts.[1] Polyoxometalates (POMs) are described for their high catalytic efficiency as
homogeneous catalysts in simultaneous oxidative desulfurization and denitrogenation of model fuel
oils.[2] This work msents a novel heterogeneous catalyst prepared via encapsulation of an
imidazoliumbased polyoxometalate into ZB8-framework ([BMIM]PMol12@Z#). This composite
material has shown exceptional catalytic efficiency towards the oxidative desulfurization and
denitrogenation of a model fuel containing various sulfur and nitrogen compounds. The catalyst was
able to completely remove all these compounds after only 60 minutes and the reutilization of the
catalytic system was studied for ten consecutive cyclesawitlshowing any loss of efficiency. This
work presents the first incorporation of an ionic ligthdsed POM into Zi& The novel material was
successfully used as catalyst to simultaneous remove sulfur and nitrogen from a multicomponen
model fuel.
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Figl. Scheme of a) PXRD patterns of [BMIM]RM&ZIF8 material before catalytic utilization, isolated after 1
cycle (AC1) and after Hatalytic cycles (AC10) and b) Reutilization performance of [BMIM#@ZOF8
over 10 cycles combining desulfurization and denitrogenation processes to treat a multicomponent model
fuel.[3]
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Fuels are constituted by sulfur components that pose a danger to the environment when
burned, which implemented the application of sulfur regulations. In order to answer these
demands, processes that allow the desulfurization of fuels are essersich as
hydrodesulfurization (HDS) and oxidative desulfurization (ODS). [1]

The preparation of a catalytic membrane, through polyoxometalate immobilization in
supporting materials, and application as heterogeneous catalysts in the oxidative
desulfurizaton process (ODS) was studied. The use of heterogeneous catalysts allows bette
separation and removal from the reaction, and furthermore facilitates their recovery and
recycling. [2]

The membranes were prepared by immobilizing phosphomolybdic aeRMb12040) in a
polymer matrix. The reactions were performed using a model oil composed of
approximately 500 ppm of refractory sulfur components -bgnzothiophene,
dibenzothiophene, 4nethyldibenzothiophene and 1;6imethyldibenzothiophene).

The catalytic meioranes showed satisfactory catalytic performance, allowing further
research of their application in the oxidative desulfurization process.

CHy —\

C>I(L/°\/'

Fig.1.Scheme of the catalytic membrane preparation used in this work.
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Pharmaceutical compounds are detected on wastewater treatment plant effluents due to their
toxicity and stability in biological treatmenf]. Adsorption has been proposed as a quick, sirapte
efficient procedure to cope with pharmaceuticals. However, spent adsorbents should be reused in
order to avoid disposal problems related to inefficient space usage and pollutants leaching.

Advanced Oxidation Processes (A0Rs/e been used as an alternative for adsorbent regeneration
(Advanced Oxidation Regeneration), as they are based on the generation of radical species whic
attack efficiently the organic matter in the porous matrix. Among AOPs there is the i) Fent@sproc
which is the catalytic decomposition ob® in presence of transition metal so HO- is generated ii)
sulphatebased degradation, where peroxymonosulfate (PMS) or persulfate are activated by carbon
or metals[2] or iii) photocatalysis where radiaticactivates a semiconductor therefore oxidative and
reduction reactions take plad8].

For the generation of those radicals, the adsorbent can present the presence of metals in order tc
favour AOPs. Consequently, Metal Organic Frameworks (MOF), which are porous organic structure
with metallic centres, are hereby presented as perfect cai@lgtisorbentd5] Consequently, NH
MIL-101(Fe)4], NH-MIL-125(Ti)[3] and MIL53(Al)[5] were synthesized to be tested on diclofenac
sodium (DS) removal.

These synthesized MOFs not only showed high DS adsorption but also, they were recovered t
different AOPs (Table 1). The structural and catalytic information of the MOFs was evaluated b
physical and chemical characterization and electrochemical analysis. All of that demonstrated thes
MOFs are porous and photlectrochemically active (Tablé.1

Table 1. MOF uptakes and regeneration (%) after the application of different AOPs.

Uptake Photocatalysis
MOF (mglg) Visible uv PMS o
NH-MIL-125(Ti) 724.98 60.87 59.79 47.03 62.14
NH-MIL-101(Fe) 481.73 30.27 64.66 79.99 62.40
MIL-53 (Al) 598.30 6.40 64.19 28.72 35.37

Moreover, the AOPs working conditions were optimized and consequently, the opti@atblsage

was 14.5 mM, the best PMS concentration was 60.5 mM and the photocatalysis process should b
applied for 6 h in order to attain the greatest performance. Under these conditions, up to three
adsorptionregeneration cycles were done and less than @0 detriment was detected. This
demonstrates that MOFs can be efficiently used for the treatment of pharmaceutical effluents.
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Electrochemical energy conversion devices such as fuel cells andaindbatteries have
arisen as promising alteatives to fossil fuels combustion. However, both technologies rely
on several electrochemical processes, including oxygen reduction reaction (ORR), whos
sluggish kinetics and large overpotentials hinders their practical application [1]. As so, the
devebpment of highperformance and costffective electrocatalysts is fundamental.

Carbonbased electrocatalysts have been successfully applied towards ORR, aiming to th
replacement of conventional precious metal catalysts [2]. Recently, carbon materials
obtained from the pyrolysis of biomass, known as biochars, have attracted interest as highl
sustainable catalysts, due to their unique physidamical properties, renewable
feedstock, and low production cost [3]. While biochars have significant catabyiiGty, it

is usual to enhance their electrochemical properties via heteroatom doping (e.g, N, S, P) [3
Furthermore, biochars are excellent supports for the incorporation of catalytic active metal
oxides, producing higherformance, lowcost and stableatalysts towards ORR [3].

In this work, a highly porous biochar was prepared from shrimp shell wastepbid using

a solventfree mechanochemical approach and modified with several metal oxide®{Co
NiCoOs or Nb.sMno.sFeQs) via in situ ceprecipitation under mild conditions. The prepared
materials were extensively characterized by FTIR and Raman spectroscopies, XPS-and S
EDS. All biochdrased electrocatalysts displayed considerable activity towards ORR in
alkaline medium. The #oping led to anenhanced selectivity towards the 4 electron
pathway and lower Tafel slope, although with a decreasing of the diffusion limited current
density. The introduction of metal oxides into theddped biochar also had a significant
STTFSOG 2y K r, mamdlylor tBeir seledlivitg Baféllsi@pkes, onset potentials
and diffusionlimited current densities. In particular, the-dbped biochar/CeOs hybrid
showed remarkable selectivity, low Tafel slope (65.6 m\Agemnset potential of 0.78 V vs.
RHE and considerable lotgym stability.
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The attainment of reduction reactions using environmentally friend conditions anehobte metal
based catalysts is an important goal for Sustainability. In recent years, biomimetic iron (1) baset
materials have beegaining attention as reduction catalysts for diverse applications [1].
Nanostructured binary materials have been prepared by ionicasdémbly of oppositely charged
(metallo)porphyrins, in a simple and esastainable way. These materials form as préeaips in
water and at room temperature and have relevant catalytic properties [2]. In this work, binary
materials of Fe(lll) and metéiee porphyrins were prepared by ionic sasembly and tested in the
mimics of the shelectron reduction activity of itrite reductase (Fig.1) [3]. The reduction of 4
nitrophenol to 4aminophenol, in the presence of NaB&hd under simulated solar light irradiation,
was carried out and a structure effect could be observed. For materials built with two oppositely
charged E(lll) porphyrins, the increase in catalytic activity was temperatlgeendent, whereas in

a material built with a metalree porphyrin and a Fe(lll) porphyrin, the activity was dependent on
visiblelight irradiation. This latter material shows the highesatalytic activity of 388 mih g1, after

an induction time of 7 min, and shows good performance after reuse studies [3].

a) c)

08,

0,5 [Fe(TSPRICI] “s0,
Fig.1.a) Positive metafree and negative iron (Ill) porphyrins used as tectons in ioni@ssémbly reactions;
b) SEM image of the material with the highest catalytic activity; c) Catalytic hydrogenatieritafphenol
assisted by sunlight.
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The ionic selassembly of oppositely charged porphyrins allows the preparation of binary
materials with weHdefined shapes and sizes [1]. These materials can be easily obtained ir
an ecosustainable way, as they form as predp#s in aqueous solution and at room
temperature. The assembly of porphyrins carrying different substituents and metal ions
affords materials, in which cooperative processes can occur between the positive anc
negative tectons [1]. As such, novel or imprdy®operties can be obtained and be relevant

in biomimetic and ecsustainable reactions.

In this work, binary nanostructured materials carrying positive and negative iron (lll) and
manganese (Ill) porphyrins (Fig. 1) were prepared by ioniassfimbly ad characterized

by SEM, XPS and XRD. The materials were tested in the hydrogenatinitrop#Aenol to
4-aminophenol in water, using NaBHs a reductant and in the presence and absence of
simulated solar light. This reaction allows the transformatiom dfarmful pollutant into a
useful intermediate for the synthesis of pharmaceuticals and is relevant in the context of a
circular economy [2].

The catalytic activity of the binary materials is improved relatively to that of the original
metalloporphyrins.After 5 minutes a 90% conversion was obtained for material [Fe/Mn]
carrying Fe(lll) and Mn(lll) porphyrins as positive and negative tectons, respectively. Thi
material can be reused in successive catalytic cycles and untif'ttycte with no significan

loss of catalytic activity. The observed catalytic performance is comparable to that of
catalysts based on noble metals, which are significantly more expensive and scarcer [3].

038 SO

QA

M', M2 = Mn or Fe

L = Cl, OH, H,0 Q O
CHs

[M'(TMPyP)CI] 058 [MX(TSPP)CI] 563
M'MePyP N M2TSPP
Fig.1.Positive and negative iron (Ill) and manganese (lll) porphyrins used as tectons in the ionic

selfassembly reactions.
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Los procesos avanzados de oxidacion (PAOs) constituyen una tecnologia de tratamiento |
contaminantes del agua basada en la generacion de radicales libres y otras especies de gt
poder oxidante. Los PAO fotocataliticos mediante tecnologias solares han cobrado gra
interés en los Ultimos afios. Entre ellos cabe destacar la oxidacion fotocatalitica

La ozonacion fotocatalitica el sistema foted=enton. En relacion con ellos, los principales
retos actuales se centran en la fabricacion de catalizadores estables, eficientes y facilment
separables del medio acuoso.

En el presente trabajo se expone un novedoso proceso de sintedesdonde se magnetiza
Aeroxide Ti@P25 (Evonik) mediante oxidacion precipitativa de Fe(ll) en medio acuoso y ¢
temperatura ambiente. Como agente director de la sintesis se emplea acido tereftélico que
se recupera y reutiliza en el proceso.

Asi, se obtiren catalizadores magnéticoBgOseTiC:) compuestos mayoritariamente por
magnetita (FeOs) y TiQ. Ademas de la optimizacion de la sintesis, se llevo a cabo una
caracterizacion de los sélidos mediante numerosas técnicas (Difraccion de rayos X (DR
Fluoescencia de rayos X, microscopia electronica de barrido (SEM), medida de |
susceptibilidad magnética, etc), las cuales demuestran la estructura homogénea del solidc
su alto grado de magnetizacion y la presencia d®k&e comprobd también la estabildia

del sélido a diferentes valores de pH y, especialmente, en medios fuertemente oxidantes
La actividad fotocatalitica se comprobé usando Metoprolol (MTP) como contaminante
objetivo en reacciones de oxidacion fotocatalitica, Ozonacion Fotocatalitica-fFéaton

bajo radiacion solar simulada, demostrandose un buen desempefio del catalizador en estc
procesos tras varios ciclos de reutilizacion.

Intensity U.A

Fig. 1.DRXy x SEM del catalizadéte0s@TiQ
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The development of sustainable reactions is increasingly more relevant in the
scientific community, due to the importance of reducing the environmental impact of
current chemical processes. Catalytic hydroformylation of olefins is a widely used reactior
in the chemical industry to obtain aldehydes as extremely versatile intermediates, which
can be transformed into a myriad of different valued added products[1]. By developing
hydroformylationbased sequential reactions, we can effectively reduce the numlber o
steps in the reaction processes, and in this way, increase the sustainability of the whole
process[1,2]. The use ok-8ymmetric BINOL based monophosphites have shown great
potential in catalysis[3]. Various examples, already developed by our group, have
demonstrated their efficient application catalytic carbonylation[4] and hydroformylation
reactions[5].

In this work, we describe the synthesis of four diastereomeric Blib&3kd
monophosphite ligands in two steps. We also present our recent results fapplication
in asymmetric hydroformylation of olefins and the subsequent derivatization of the
aldehydeqScheme 1)The effects of the substrate structure, reactions conditions (ZO/H
pressure, temperature) and ligand chirality on the catalytic activity and selectivity will be
appraised and discussed.
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Scheme 1Synthesis of chiral binaphthyl monophosphites and their application in hydroformylation
basel reactions.
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Graphitic carbomitride (gCN) is a metditee photocatalyst widely investigated due to its high
photocatalytic activity and chemical stability under visiliggnt illumination [1]. Most of the
research has been performed with powdered gCN suspended in water; however bitined
photocatalysts are more suitable solutions for the sagbeof these processes [2].

This study is focused on the simultaneduossitu synthesis and immobilization of gCN onto
reticulated nonporous alumina foams (AF) for the photocatalytic remaMapharmaceutical
substances from water. Graphitic carbon nitride was successfully deposited onto AF by therme
condensation of C and N rich precursor (urea) in both solid and liquid phase, a gCN stron
adhesion to the AF support being achieved (24mggiCN/g AF). Then, this material (labeled as
gCNF) was exposed to visible LED radiation in batch conditions, showing photocatalytic activit
for tramadol (TMD) degradation (Fig 1.A). The process performance is enhanced by addin
hydrogen peroxideif., H:O,-assisted photocatalysis), a complete tramadol degradation being
achieved in 120 min (Fig. 1.B shows th@&jttvolution). Moreover, comparing the two,&,-
assisted photocatalytic processes, higher nitrate concentration is obtained in the liquid phase ir
the presence of gGbbated material (Fig. 1.C), probably due to the decomposition.0% iito
radical oxygen species tha;\t attack the organicB: pharmaceutical molecules, releasing nitrate.
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Fig.1.Evolution of normalized A) TMD and BPkconcentrations with time and C) conversion of organic
nitrogen into nitrate. Conditions: Max. wavelength: 417 nm, irradiance: 55FWiD: 20 mgt, volume: 50
mL (batch), pH: free,2.: 50 mmolt* (when needed), AF load 2.7 + 0.3 g.
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Los efectos de la presencia, cada vez mas extendida, de prodachoscéuticos en los
medios acuaticos son objeto de intensa investigaciéon y debate debido a su potencial par
causar efectos adversos en los organismos acuaticos y en la salud humana. Por tanto,
evidente que la busqueda de tratamientos eficaces pardfipar las aguas contaminadas

es imperativa. Los Procesos de Oxidacién Avanzada (POAs) se han aplicado con éxito e
tratamiento de aguas para contaminantes organicos [1]. De entre estas técnicas, €
peroximonosulfato (PMS) ha sido foco de atencién delicu reactividad selectiva con los
compuestos organicos y su excepcional rendimiento en un amplio rango de pH. El PM
produce radicales hidroxilo y sulfato al activarse, pero los catalizadores mas utilizados <
basan en metales de transicion, que acumypaoblemas de lixiviacién y toxicidad. En este
sentido, se estan investigando nuevos catalizadores sin metales para superar estc
inconvenientes. Los materiales sin metales basados en carbono tienen unas propiedade
fisicoquimicas inusuales que los hadeteresantes para un sinfin de aplicaciones, como
electrodos, adsorbentes amables con el medio ambiente y catalizadores. Los residuc
agroindustriales son grandes precursores verdes para obtener materiales carbonosos pc
medio de procesos de carbonizacibidrotermal. Ademas, el dopaje de estos materiales
carbonosos con otros heterodtomos, especialmente nitrégeno, afiade més sitios activos e
la estructura del carbono, lo que podria mejorar la actividad cata[Ricd&n este estudio,

se realizé la produadn y posterior funcionalizacion con nitrégeno de vahgdrocharsLas
funcionalizaciones fueron llevadas a cabo empleando varios niveles de nitrégeno y co
diferentes agentes reticulantes, glutaraldehido y  -etl-3-(3
dimetilaminopropil)carbodiimida hidrcloruro (EDC) para ser probados como activadores
de PMS. Posteriormente, se realizaron varios ensayos para determinar la dosis éptims
utilizando como contaminantes modelo un compuesto farmacéutico, fluoxetina, y un tinte,
Reactive Black 5, para evaludrpgoceso. En base a los resultados logrados, se puede
concluir que estoshydrochars dopados con nitrégeno son prometedores y se ha
comprobado que en mecanismo de degradacion era la via no radicalaria.

Agradecimientos

This research has been financially supported Project PID202667GBI00 funded by MCIN / AEI
/10.13039/501100011033 and PDC2arA1394100 funded by MCIN / AEI /10.13039/501100011033
and by the European Union Next GenerationEU / PRTR, Xunta de Gafidumpean Regional
Development Fund (ED431C 2083). Silvia Escuder@uriel thanks Universidade de Vigo for her
fellowship.

Referencias

[1] APuga, E. Rosales, M. Pazos, M.A Sanroraness Safety and Environmental ProtectiddA
(2020) 106110.

[2] J.Yu, Z. Zhu, H. Zhang, X. Shen, Y. Qiu, D. Yin, S. Wang, Chemical Engineering Journal 398 (
125538.

135



CAT1

Tri-hybrid catalyst combiningpolyoxometalates, MOF and silica for the
desulfurization of heavy fuel oil

Simone C. Fernand&s Baltazarde Castrd, Salete S. BalulaLuis Cunh&ilvé, Pedro L. Llorente

ILAQV/REQUIMTEaculty of Sciences, University of Por@69007, Porto, Portugal
2Universidad Rey Juan Carlos, Madrid, Spain
*up201603496 @fc.up.pt

The combustion of sulfdpasedcompounds, present in fuels, results in the emission of hazardous
gases, namely, sulfur oxides (BCCurrently, strict legislation has been stablished demanding low
sulfur limits for road fuels (S < 10 ppm) and for marine fuel (S < 500 ppm).[1] Th®aldibethod

for the removal of sulfur in fuels, hydrodesulfurization (HDS), is well established but is based or
expensive technology, requiring severe experimental conditions to achieve high efficiency in maritime
fuels which are based in heavy fuel ¢H~0Os). Therefore, effort has been put to develop alternative
and/or complementary methods, for example, oxidative desulfurization (ODS). Through ODS, sulfu
refractory compounds can be effectively removed from fuels at moderate temperature and
atmosphericpressure. ODS requires the activation of the oxidant, e ;,Hby a catalyst.[2]

Polyoxometalates (POMSs), i.e.sRM012040 (PMo) show high catalytic performance in ODS;
however, they are highly soluble in catalytic media, behaving as homogenealgstat Therefore,

their heterogenization in solid supports, such as metganic frameworks (MOFs), leads to active
heterogeneous catalysts with robustness and easy recovery from reaction. The effectiveness ©
POM@MOF catalysts has been shown in previtudies.[3] Our research group recently prepared a
novel composite, PMe@MOF808, which revealed to be an active and recyclable catalyst for ODS of
I Y2RSt FdStoon6 | 26SOSNE (KS aldzNRAYS&E LINER
stahlity and prolonged recycling cycles of catalysts under severe reactional media, such as thi
treatment of HFO.Thus, the robustness of POM@MOF catalysts has been enhanced by th
preparation of composites combining MOFs and mesoporous silicas, MOF@sili€ag5]
incorporation of MOFs in silicas allows the final composite to retain micropores from the MOF,
selective in size and shape for certain molecules; and mesopores from the silica, that allow access
active sites, improving product and substrate diftus[6]

Reported studies on hybrid materials combining POM, MOF and silicas are very scarce.[7] In this wor
a novel trihybrid material was prepared by incorporation of the composite, BA@MOF808, in a
mesoporous silica SBK. Two different methods we followed: solvothermal and incipient wetness
impregnation. The composites were characterized by FTIR, PXRIE[EEM ICBES and tested as
catalyst for ODS of a multicomponent model fuel containing refractory sulfur compounds, u€ing H
as oxidant ad the ionic liquid [BMIM]Rfas extraction solvent. The recycling capacity and stability of
the heterogeneous catalyst were also investigated. Furthermore, the activity and stability of the
composite prepared by IWI was tested for ODS in a more complebelnfioel, representative of a
HFO.
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The current and energy crisis and war has stimulated new measures to reduce energ
consumption and the development of viable, sustainable, and clean energy solutions for
energy storage andonversion. The development of these technologies such as fuel cells
and water splitting devices, aim to reduce the effects of energy demand [1].

In the reactions of oxygen the & reduction (ORR) and evolution (OER) reactions,
conventional electrocatalys (ECs) are based on noble metals and their oxides, such as Pt
RuQ, and IrQ. However, these have poor stability under operating conditions, as well as
high cost and scarcity, seriously limiting their lasgale commercial applications [2]. As an
alternative, the development of a new generation of sustainable, stable and affordable
high-quality materials such as biomass can be a solution for this problem.

In this context, the work developed aimed to design and prepare a new generation of
electrocatalyss, prepared from natural and renewable sources (biochar obtained from
vineyard pruning waste) to act as electrocatalysts for the demanding electrochemical
reactions ORR and OER. It can be easily prepared from the thermochemical degradation
biomass anddue to the unique chemical structure, it can be easily activated or
functionalized. All materials prepared demonstrated moderate ORR electrocatalytic
performance in alkaline medium with diffusigimiting current densities betweer8.48 and
-1.27mAcmtay R L2 GSY G A 2 EadKi n@cfcdzSGa @@aTd nwd yOyd
presented moderate OER electrocatalytic performances in alkaline medium, with
overpotential values between 0.48 and 0.63 V vs. RHE and maximum current densitie
between 0.28 ad 42.60 mA cr.
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An important effort is nowadaysequired for increasing the share of renewables in the global energy
system in order to accomplish the international climate goals. In this context, using sewage sludge
agricultural and crop residues, animal dung, industrial organic wastes, or wastewterthe
production of biogas through anaerobic digestion constitutes a promising strategy. Biogas, compose!
mainly of Chland CQ, can be upgraded to biomethane and used as synthetic natural gas, representing
an attractive renewable carbon source whoseitation is advantageous from both financial and
environmental points of view [1]. Alternatively, biogas could be used to produce syngas (mixture of
H, and CO) through dry reforming of methane, DRM> €GHIH H / h 2Xb %peld +247 kJ/mol),

an important feedstock in the synthesis of oxygenated chemicals (e.g. methanol), acetic acid, or fuel
(e.g. long chain hydrocarbons) [1]. Despite its interest, DRM is still an immature industrial process du
to its highly endothermic nate, requiring high operating and investment costs, in addition to
catalysts deactivation due to sintering and carbonaceous species formation [2].

Current catalysts for this process may contain noble (e.g., Ru, Rh, Pt) or transition (e.g., Ni, Co) met:
supported over Ceg) LaGOs;, ZrQ, MgO, Si@ AbOs, MOFs or zeolites {2]. Noble metals are known

to resist deactivation, but their high cost and low availability limit their industrial application [2,3]. As
such, the coseffectivity of Ni catalysts motates further developments on the enhancement of their
properties in order to design highly active, selective and stable materials. Several typelsasiei
zeolites have been applied in DRM due to their easily tuneable properti¢ls FBowever, systemati
studies are still scarce and motivate further research in this area.

Therefore, in the present work a series oftidised BEA zeolite was synthesized by incipient wetness
impregnation, characterized by powder-r&y diffraction (XRD), AN sorption, temperatire
programmed reduction with HHx-TPR), thermogravimetric analysis (TGA) and transmission electron
microscopy (TEM), and tested towards thermal dry reforming of methane using abféxkdeactor
(0.200 @atalyst 290 ml.mirt of CQ/CHJ/N2 mixture, 1 atn, 450 to 700 °C). The effects of Ni loading (5,
10 and 15 wt.%) and the addition of a promoter (e.g., Ce, Mg) compounds were analysed.

CQ and CH conversions close to thermodynamics were exhibited by most of the zdmited
samples, with 10 wt% Ni g¢ikying the best results for the monometallic series (60%d0hversion

and H/CO ratio ~1 at 600 °C). In addition, the incorporation of Ce and Mg, the second requiring highet
pre-reduction temperatures due to the formation ofINlg mixed oxides, led toienprovement of the
metallic dispersion, enhancing the performances (75%08hversion and WMCO ratio ~1 at 600 °C in

the best promoted catalyst) and hindering carbon deposition (<0:8do&0catL)-
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Electrochemical GQeduction is a CCU (Carbon Capture and Utilization) research technology that is
being intensively investigated not only for obtainingenfical building block and fuels, but as an
excellent future option to store energy from renewable sources, such as solar and wind energy, tha
are seasonal, intermittent, and geographical dependent. Another advantage of the used a§ 80
renewable carbn source in the electrochemical €®@eduction is the potential to close the
anthropogenic carbon cycle. ]

In previous works the development of an electrochemical process to produce syngas@@sH
reported [4,5]. The syngas produced by this greeocpss can be used to synthetize an enormous
variety of fuels and chemicals in a sustainable way.

This work reports the study of the influence of ionic ligbised electrolytes in electrochemical £O
reduction and the development of new cathodes using aerogels as support. lonic liquids are promisin
materials for the integration of G@apture and electrochemical reduction, once they have interesting
properties, such as negligiblevolatility, high C®@ solubility, high conductivity, and large
electrochemical window. During this work, different families of ionic liquids have been tested and
characterized by cyclic voltammetand electrochemical impedance spectroscopy to evaluate their
electrochemistrybehavior for C@electroreduction processes.

In the other approach, the aerogels are chosen to develop new cathodes due to their properties as
open porous structures, large surface areas, high porosity, mesoporous pore size distribution, and o\
bulk dendly, which are desirable for catalytic applications. Ag}ivity and faradaic efficiencies of the
prepared catalytic cathodes are correlated with the morphologies of these materials determined by
SEM and BET surface areas. In the two studiegyriductivities of gaseous products resulting from

the coelectrolysis of CPOand water together with their faradaic efficiencies have been also
determined.

Fig.1.Cathode based methal aerogels
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Nowadays, the fabrication and applicationsoistainable nanomaterials have become one of the most
highly explored topics in scientific research. In particular, the synthesis of photocatalytic materials i
being more and more investigated, specifically graphitic carbon nitride (GCN), due to itergxcel
electronic and photeesponsive properties [1]. Typically, GCN materials present a relatively narrow
band gap, allowing photexcitation using visible light irradiation; however, they also show a fast rate
of charge carrier recombination. In this wélyere is an increasing concern to overcome this drawback
by performing modifications of these material®.g, doping, exfoliation or developing a
heterostructure[1,2].

In this work, we developed a facile method for incorporating-neetal atoms €.g, P, B, O and S) into

the GCN matrix by mixing selected molecules with urea and performing a rapid micragsisted
thermal treatment. The synthesised materials were employed for the photocatalytic generation of
H.O, under aerated and neutral pH conditioms the presence of different proton donors, such as
smallchain alcohols (methanol, ethanol and isopropanol) or recalcitrant pharmaceutical substances
(venlafaxine, metoprolol and diclofenac).

The 1.0%wt. loped GCN material showed the highesOkevolution rate (242.0nmol gat h'l)
among all tested materials, more than 13 times higher than bare GCN (17.8 ragrioh . For
instance, using methanol (100v) as a sacrificial agent (Fig. 1), 1.2 mmaflHO, was yielded after

2 h of irradation with bare GCN. In contrast, 1.6, 7.2, and 6.4 mniafLHO, were obtained for
varying phosphorous percentages of 0.2%, 1.0% and 5.0%wt. P, respectively, proving that th
incorporation of phosphorous in the GCN matrix allows for greater photodatalgtivity.

75

= Bare material
u0.2%P
6.0 u1.0%P
5.0%P

[Hy05] (mmol L") after 120 min

0.0

Material

Fig.1.Photocatalytic HO, production using Rloped (0, 0.2, 1.0, 5.0% wt.) GCN in a 106%
methanol aqueous solution.
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Graphitic carbon nitride (GCN is a photocatalyst widely used to degrade organic compounds, such
as dyes, pesticides, insecticides, pharmaceutical compounds, and phenols [1]. In addition, unde
visible light irradiation, GGN catalyst can generate reactive species, including hslgseroxide
radicals (@?) and hydrogen peroxide ¢B,) that can interact with the membrane of bacteria, leading

to cell death [2, 3]. Although the photocatalytic activity of coated fabrics with -G@haterials
combined with other catalysts has been stediifor pollutant decomposition, its specific antimicrobial
activity when immobilized has not been extensively reported. In this work; G@ak immobilized on
cotton (CO) fabrics, and their antimicrobial and -#dfaning activity were examined under bisi

light. The antimicrobial activity was tested on commensal skin bact®ténhylococcuspp, and on
pathogenic bacteriaEscherichia coland Pseudomonas aeruginos@nder dark conditions, no
antimicrobial effect was observed, but after 60 min of diegion (Fig.1), the functionalized cotton
(CO/GCN) revealed high antimicrobial activity against pathogenic bacteria.

Moreover, CO/GCHN did not affect the growth of commensal skin bacteria, and itseydotoxic to

skin cells (L929 fibroblasts and HaGa&Tatinocytes) was proven. The seléaning properties of
CO/GCN fabrics were confirmed for the degradation of RhB dye, as well as its reproducibility and
reuse. These finds are particularly promising for application in healthcare centres, whereftmesu

are continuously exposed to a large microbial community. Thus, the impregnation eT @éricles

on surface subtracts can decrease or ideally eliminate the occurrence of harmful microorganisms.

Il S. aureus Il S. epidermidis [l S. hominis
I E. coli [l P. aeruginosa

log CFU/mL
&

WT GCN-T CO CO/GCN-T WT GCN-T CO CO/GCN-T

Fig.1.Logarithmic reduction of selected bacteria after direct contact with @G@xwder, CO and CO/GCNn
dark conditions and after 60 min of irradiation with visible light (k&= 420 nm, 16@V m?). WT means wild
type, untreated cells (control).
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Parabens are compounds industrially used in the formulation of cosmetics and pharmaceutical
due to their antibacterial activity. They are considered endoediseupting compounds whose
bioaccumulation can represent a threat toomystems [1]. An exciting approach to eliminate
these contaminants in water streams is heterogeneous photocatalysis. For that purpose, the us
of metalorganic frameworks (MOFs) for photocatalytic environmental applications has received
increasing attentio nowadays due to the possible modulation of the MOF properties through
the use of different metal precursors and organic linkers [2].

This research aims the evaluation of W®NH (a Zrbased MOF) in the degradation of
methylparaben (MP). Different wat matrices were tested (Fig. 1a), achieving almost complete
conversion after 1 h of solar irradiation in both distilled and river water samples. In contrast, the
efficiency decreased in the secondary treatment effluent from a wastewater treatment plant
(WWTP), probably due to the higher turbidity and organic/inorganic matter content. A
continuous flow study proved the performance stability of the material upon 25 h on stream.
The oxidation mechanism was proposed, where the highest contribution was astoitigd

and hr (Fig. 1b), supported by electrochemical characterization. The photocatalytic performance
of the MOF was also tested in removing other parabens, namely ethylparaben (EP) an
propylparaben (PP), being observed that the efficiency dependeti@alkyl side chain length

of the compounds.
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Fig.1.(a) Methylparaben conversion under solar light in different water matrices (fMF3.3 mg-L (after
adsorption); 0.75 g-Lof UiG66-NH, 600 W-nt of solar irradiation)(b) Suggested MOF photocatalytic
mechanism. (Adapted from [3]).
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Nowadays, air pollution dramatically impacts the quality of life in big cities and industrial areas worldwide.
The high concentration of flatants is related to the proliferation of respiratory and cardiovascular diseases
and a higher risk of cancer. In addition, other pollutants, typically associated with combustion processes
are deposited and accumulated on building facades, changingaéisthetic of historic buildings and
promoting their deterioration. Photocatalysis is one alternative to mitigate these problems since it
eliminates a wide range of pollutants by the action of light. In particular, the use of photoactive building
materialscould be of particular interest to achieve this purpose by reducing the pollutant levels in the air
while protecting the buildings against fouling.

The use of Tig¥or producing photocatalytic building materials is wadicumented in the literatur¢l], and

the use of silica as a binder allows to produce of photocatalytie-3iQ coatings with selfleaning and
depolluting properties on existing building®] and promotes the durability allowing an antifouling effect
over a long period3]. However, the Ti@absorption is limited to UV radiation, which is relatively scarce in
sunlight. Graphitic carbon nitride{@N.) is a promising visible liglatctive photocatalyst, but there are very

few examples of their use on buildj materials.

The present work focuses on the use ofaf), for producing photocatalytic treatments for building
materials and evaluating its performance under visible light compared with GQN,was integrated into
synthesizing a Si®ol applied by brush on cement mortar samples. The silica sol partially penetrated the
pore structure substrates, and they gelleid, situ producing a weladhered gGN4-SiQ coating. The
obtained nanocomposites and the treated samples were charactrize confirm the treatment's
compatibility with the substrate. Finally, the photocatalytic properties of the treated samples were
evaluated employing the degradation of methylene blue (MB) stains under 417 nm radiation (Fig. 1). Abou
53% of MB stain wadiminated in the gGNs-SiQ treated samples. In contrast, the degradation was only
16% for Ti@SiQ samples, confirming the higher effectiveness of th&WN.-SiQ treatment under visible

light.
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Figl. Absorbancevolution of MB stains deposited on treated cement mortar samples.
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Carboncarbon bond formation are one of the most important features of organic
chemistry. In this regard, classical cross coupling reactions are of a high importance due t
how robust they are. However, as a consequence of the low atom economyhanrtlge
waste generation that stoichiometric metallic reagents cause, these do not get along with
0§KS ONHzOAIFf aKAFO G261 NRa | Y2NB SyGANRY
is demanding. Furthermore, is to be highlighted the relevance #sgtnmetric synthesis
has gained over the past decades, particularly for the pharma industry. This together witt
the need of more sustainable tools for the assembly-@f Bonds, puts asymmetric catalysis
and GH functionalization at the forefront of organtchemistry™

In this context, we herein report an iridiumfatalyzed asymmetric hydrocarbonatiof
allenes, through a € activation/functionalization protocol. This methodology, which
proceeds with full atom economy, provides access to a wide variety of cyclic scaffolds il
good yields and high enantioselectivities. The use of allenes as hydroadidopartners
complements our previous methodologies that make use of alkynes and alketféshile
overcoming some of their drawbacks.
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Figl. Iridium catalyzedHydrocarbonation of allenes.
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The largescale hydrogen production, as a clean and renewable energy vector, depends
greatly on the system used as electrocatalyst. This process is mainly restricted by the use
precious metal nanoparticles, which are expensival atarcé! In this context, the
electrolyte/electrode interface can play an important role increase the lifespan of the
electrocatalyst material&]

In this work, we discuss diffemé synthetic protocols and methodologies that can be
implemented in order to increase the activity and durability of these precious metals for
sustainable energy conversion processes, such as the hydrogen evolution reaction (HEF
Controlling the nature othe support, as well as the surface nature of the electrocatalytic
nanoparticles, is crucial to control their performance.

W
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Fig.1.The tuneable performance in the HER activity of metal nanoparticles on the
electrolyte/electrode interface

Acknowledgements

This work has received financial support from the Ministry of Science of Spain (Projects No. RULD®F3-100,
P1D20211273410B100, EIN201403246 and Ry201620258 for M.GL.), the European Research Council (ERC)
(Starting Investigator Grant (NANOCGBI™®124) and Proof of Concept (ZAB®AF743) for M.GL.), the Xunta

de Galicia (Centro Singular de Investigacion de Galmiaeditation 20162022, ED431G 2019/03; ED431B
2021/13), the European Union (European Regional DevelopmentdERDF). G.M. acknowledges The University
of Nottingham for his Predoctoral Fellowship. @LHM.G. were supported by the project ERIG679124. J.M.\4

F. acknowledges Spanish Ministry of Science and Innovation for his postdoctoral grant (MRBEH)).

References

[1] V. Celorrio, D. Sebastian, L. Calvillo, A. B. Garcia, D. J. Fermin, M. J. Lazaro, International Journal of Hydrc
Energy, 41 (2016) 1957®578.

[2] F.Liu, L. Zhang, L. Wang, F. Cheng, Electrochemical Energy Reviews, 4 (25B8l) 146

145



CAT2

Sustainable synthetic catalytic processes for transformation of eugenol
into potential fragrances

Vitaliy Masliy, Madalena F. C. Sily&abio M. S. Rodrigue®ui M. B. CarrilhoMariette
M. Pereira

Coimbra Chemistry Center, Department of Chemistry, University of Coimbra, Rua Larga,
3004535 Coimbra, Portugal
*vmasliy@qui.uc.pt

During the 21 century, regulations over the chemical industry in the field of flavors and
fragrances have significantly increased, as society interacts with these products in the dalil
life. As more and more compounds are banned every year from this market, there is &
constant search for alternatives, especially those based on natural sources. [1] Among then
eugenol (4Allyl2-methoxyphenol) has gained significant attention in the development of
fragrances, since it is an abundant, green and safe natural building blithkhe advantage

of having benign biological activity (antibacterial, anflammatory, antioxidative). [3]

In this communication, we present our recent results regarding the implementation of
catalytic processes for the structural modification ofigenol, namely acetylation,
hydroformylation/acetalization, olefin epoxidation and carbon dioxide cycloadditions
reactions, in order to obtain new potential fragrances. (Figure 1). The transposition of all
these reactions from batch to continuodl®w sysems, in order to achieve sustainable

T

4

Podniean Ericadirca n ¢ ¢

Figure.1.Flow chemistry processes for preparation of eugenol derivatives with potential fragrance
application.
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Asymmetric Michael addition mediated by chiral angcatalysts has been recognized as the most
relevant and dynamic research area for the construction of ch#@lt®nds. Many addition products

are important synthetic intermediates that can be transformed into a wide range of biologically active
compound [1]. Thus, this reaction stands of great relevance to the pharmaceutical industry for the
synthesis of chiral drugs. However, over the years the use of drugs as racemates has been restricte
and therefore the development of efficient asymmetric reacBoto obtain enantiomeric pure
compounds has become a challenge in organic synthesis.

The eonomic and environmental concerns have been pressing the chemical community to search fo
more sustainable andreenersynthetic methods In this context,anic liquids (ILs) have attracted
considerable attention du# their unique and remarkable propées such as their neflammability,
non-volatility and negligible vapour pressure. Sevetaldies have reported efficient asymmetric
catalytic reactions using chiral catalysts performed if2LsThe use of ILshowed an enhancement

of catalyst stabili, leading to excellent reactivities and enantioselectivities. Additionally, they allow
an easy product recovery as well as the recyclability of the chiral catalyst/IL system [3].

The present work aimed to prove the potential of the combination of orgatalysts and ILs for
efficient asymmetric Michael additions. For that, it was evaluated the addition of nitromethane to
chalcones mediated by several chiral organocatalysts in ILs (Figure 1). Michael addition products we
successfully synthesized with aerated to good yields (453%) but unfortunately they showed up
as a racemic mixturdurther studies will beonducted to understand the mechanisms involved in
this reaction ando improve the results obtained

Fig. 1 Asymmetric Michaehddition ofnitromethane to chalcones mediated by chiral

organocatalysts in ILs.
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Utilizacion de metodologias activas para trabajgpmpetencias transversales en
asignaturas de Ciencias
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IFacultad de Ciencia&Centro Universitario de Mérida,
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Desde 2015, profesores de Quimica, Fisica, Biologia, Matematicas y Estadistica formamos un grupo que
consolid6é en 2019 al constituir el Grupo Pluridisciplinatrd@vacion Docente y Divulgacion de Ciencias
(GiDeCien). El objetivo del grupo fue trabajar competencias transversales con los estudiantes de Grado ¢
la Facultad de Ciencias, principalmente las relacionadas con la expresion oral, ya que se venia observar
la dificultad de los estudiantes en el momento de hacer la exposicion y defensa de los Trabajos Fin de Gra
(TFG). Para trabajar esta competencia, ofrecimos a los estudiantes de grado (unos 1500) un talle
RSYy2YAYylIR2 al ot N Sy REFENODRYRBINBUM NEDSZ LIRS ©
taller utiliza una metodologigue combina, por un lado, sesiones de expertos en oratoria que proporcionan
a los estudiantes pautas para una adecuada exposicion oral, y los entrenan en el usgaesks, los
AAfSyOArAzax & {dFYoAaASy Sy I 0O2YdzyAOlI OAsy y2 @SNI
articulo relacionado con su TFG vy realizar una presentacion oral y otra audiovisual, de tal modo qu
perfeccionan el uso de las TIC,@sho la expresién oral y escrita.

En los ultimos afios y sobre todo desde el inicio de la pandemia causada por lalO0ON® hemos
propuesto el reciclado tecnoldgico para aprender las herramientas de entornos virtuales. Para ello, durant:
el curso 2021 se trabajo sobre la elaboracién de videos interactivos, virtualizando tanto contenidos
practicos como de informatica. En el curso pasado, ZRXon el afan de la formacion y adaptacion de la
docencia a los nuevos tiempos, trabajamos la metodologi@ldse Invertida para favorecer un Aprendizaje
inverso en el cual el alumno aprende a estudiar de una forma mas personal y se focaliza en el desarrollo
la comprension del estudiante mas que en la memorizacion. En esta metodologia, el uso de vigeos es u
herramienta comun y (til, ya que el estudiante puede visionar el material fuera del aula tantas veces com
quiera, trabajando de manera individualizada y de acuerdo con sus necesidades. La puesta en practica
esta metodologia se llevd a cabo con uapgr de estudiantes del Grado en Fisica, del que un 30% no habian
cursado Quimica en el bachillerato. Al finalizar el curso todos los estudiantes superaron la asignatura cc
mayor o menor dificultad y la mayoria mostré una valoracion positiva de esta nletpdp por la
disponibilidad de videos en el Campus Virtual. En general, los videos los visualizaron cuando se propusc
actividad, pero también antes de los examenes, por lo que les sirvi6 para repasar y facilitd su proceso c
aprendizaje. En otros casa les proporcioné material impreso ademas de videos y al finalizar se les pas¢
un cuestionario del que se desprendi6é que la mayoria de los estudiantes lo valoraron positivamente.

La seleccion de herramientas pedagogicas que se adapten a las necesglaelgficas de los estudiantes

es de gran importancia ya que no todos los problemas admiten las mismas soluciones, de ahi que ent
nuestros objetivos futuros pretendemos extender el uso de videos y clases inversas a mas grados
asignaturas y también quemos desarrollar nuevas competencias transversales a través de la elaboracion
de material divulgativo, con lo que pretendemos completar la formacion de nuestros estudiantes
haciéndoles participes en actividades de divulgacion.
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Angel VidaiVvidal

Facultade de Ciencias (Dpto. de Quimica Fisica), Universidade de Santiago de Compostela, Campus de Lug
Avda. Alfonso X El Sabio s/n, 27002 Lugo, Gallicia, Spain
*angel.vidal.vidal@usc.es

Mediante la Resolucién emitida el 3 de marzo de 2021, la Asamblea General de las Naciones Unic
declara el afio 2022 como el Afio Internacional del mijo. Los mijos son un grupo variado de cereale
con semillas de pequefio tamafio, muy ricos en energia y guesita muy poca cantidad de agua
para crecer. Su cultivo se ve favorecido por la elevada productividad junto con la corta temporada d
crecimiento incluso en condiciones de gran sequia y altas temperaturas. Por este motivo, el mijo €
actualmente un cultio muy importante en regiones semiaridas con climas tropicales pero puede
convertirse en esencial en muchas partes del mundo en el futuro cercano debido a los efecto!
devastadores del cambio climético.

Estableciendo el afio internacional del mijo se pemrsigmultiples objetivos. Entre ellos, se busca
reconocer la contribucion del mijo al cultivo de alimentos nutritivos especialmente en entornos
climaticos adversos, divulgar su contribucion histérica a la seguridad alimentaria, y estimular e
reconocimientade los beneficios agricolas y nutricionales de este cereal. Adicionalmente la Asamble:
General de las Naciones Unidas exhorta a los estados miembros a adoptar medidas eficaces de car
estimular y facilitar la produccion y el consumo sostenible del r8ijpgran diversidad genética, la
capacidad de adaptacion a mdltiples entornos de produccion y la ausencia de gluten son algune
caracteristicas fundamentales de este alimento. Si a estas interesantes propiedades se le une que
es posible mantenerlo enatllo hasta 5 afios sin que sufra modificaciones nutricionales significativas,
se postula como un alimento fundamental a tener en cuenta para el futuro mas inmediato.

Con el fin de contribuir al conocimiento y uso del mijo, desde las materias cientifieakic&cion
secundaria obligatoria y bachillerato es posible realizar diferentes actividades con este cereal.

En esta comunicacion se muestra una propuesta didactica experimental para la materia de fisica
quimica de 4° de ESO que tiene al mijo como protégfa fundamental. Para ello se parte de la
pregunta, ¢ Cémo de rentable es tener almacenado el mijo con respecto a otros cereales y legumbre:
Para responder a esta pregunta es necesario razonar acerca de las variables que condicionan
almacenamiento cmo tamafo y forma del grano o la uniformidad del mismo etc y posteriormente,
aplicar el método cientifico para comprobar o refutar las hipotesis establecidas. La clave para resolve
esta pregunta reside en saber cudl es el volumen total del silo que espado por aire y no por
grano debido al empaquetamiento ineficaz de las distintas particulas. Para poder razonar qué espec
posee el empaquetamiento mas eficaz se determinan experimentalmente los valores de porosidac
intersticial de los distintos alimeos.

Con unos pocos elementos como un picnémetro, una balanza, una probeta y un densimetro es posib
trabajar conceptos tan variados como el método cientifico, estatica de fluidos, principio de
Arquimedes, magnitudes intensivas y extensivas o la diferesmire densidad global, aparente y
densidad real. También hay lugar a tratar las conversiones de unidades, el error sisteméatico y aleator
y las fuerzas adhesivas y cohesivas entre otros.
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La materia de fisica y quimica en las etapas escolares debe contribuir a que el alumnax
entienda el funcionamiento del mundo gques rodea, analice los motivos por los que
ocurren los principales fenémenos fisicos y quimicos de su entorno mas cotidiano ¢
interprete los mismos con base en las diferentes leyes y teorias cientificas. Es important
no centrarse Unicamente en aspectoscnoscopicos observables, sino también intentar
realizar una inmersién en el mundo microscépico, alcanzando de esta manera un
verdadera comprension del fenémeno estudiado. A medida que vamos profundizando er
las causas, los conceptos se vuelven mas atissay mas desafiantes. Este hecho es una
gran fuente de dificultades para el alumnado por lo que es preciso incorporar nuevas
estrategias docentes para facilitar su comprension.

Lograr el aprendizaje significativo de conceptos abstractos requiere qudumna
interactie con el objeto de conocimiento, por ejemplo mediante trabajos practicos. El
acercamiento vivencial que los alumnos realizan mediante estas actividades experimentale
no solo propicia que comprendan los conceptos, sino que también emitadtekip,
interpreten fendmenos y se acerquen a la metodologia y a los procedimientos propios de
método cientifico y de la ciencia. Este trabajo experimental origina una gran cantidad de
conflictos cognitivos y favorece el desarrollo de numerosas compeatenci

Un ambito que se presta en gran medida a la realizacion de trabajos practicos para |
comprension de conceptos abstractos es la cinética quimica. Esta disciplina se ocupa ¢
manera general de analizar la rapidez con la que acontece una reaccionajattainas de
comprender las variables que afectan (positiva o negativamente) a dicha reaccion. El analis
de algunas de estas variables (principalmente a nivel cualitativo) se incorpora en el curricul
de ensefanza secundaria y bachillerato.

En esta comuigacion se presenta una reaccién quimica muy visual y facil de realizar cor
elementos cotidianos como medio para estudiar algunos de los principales factores que
afectan a la velocidad de una reaccién quimica. El sistema seleccionado es seguro y de b
coste por lo que su uso se encuentra al alcance de cualquier centro de educacion secundat
y bachillerato e incluso de la mayoria de los hogares. A lo largo de la propuesta, gracias
diferentes experimentos se analizan en detalle algunas variables quedcmorah la
velocidad de reaccion a la vez que se introduce la interpretacion microscdépica. La dificulta
y extension de esta propuesta es facilmente modulable por lo que se puede aplicar desd
3° de ESO hasta en una quimica general de primer curso dersidag. Viajando de lo
cualitativo a lo cuantitativo se generan interesantes y variadas experiencias que permitirar
a los alumnos lograr un aprendizaje significativo de la cinética quimica.
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Los cambios climaticos asociados al aumento de emisiones de gases de efecto invernade
(GE) son una de las mayores preocupaciones a nivel mundial. Entre los GEkL el C
contribuye en mas del 60% al calentamiento global debido a las enormes cantidade:
liberadas a la atmoésfera [1]. Por este motivo se vuelve esencial el desarrollo de técnicas pa
su separacién y almacenamiento. La técnica de adsorcién es una de las mas eficiente
pudiéndose aplicar de forma sostenible y con una buena relacién-efistencia. Por ello,
interesa promover el uso de adsorbentes como los carbones activados, olgedalo
precursores renovables y econdémicos como es el caso de la biomasa [2]. En el preser
trabajo se prepararon carbones a partir de serrin de pRimys radiatqy con el fin de
estudiar su capacidad para la separacion dego®adsorcion.

Se prepararoty caracterizaron seis carbones: uno tras una etapa de carbonizacion a 600°(
(PSC), tres activados con KOH a diferentes temperaturas, 850 y 600°C y dosis de agel
activante,1:4y 1.2 p/p (PSCA8KE, PSC608-4 y PSCA85K2) y otros dos activados con
ZnQz 1:4 p/p mediante un método de activacion seca y otro humeda (PSEAB59
PSCA85@-W, respectivamente). Los materiales se caracterizaron utilizando técnicas comc
microscopia electrénica de barrido (SEM) y la adsorcién volumétrica @elB6°C y Cea

0°C. Ademas, se determinaron las isotermas de adsorciébn deyO@ a diferentes
temperaturas que se ajustaron a los modelos de Langmuir, Freundlich y Toth y se estudi6
selectividad aparente G>.

Los carbones mostraron valores elevados del argredicial determinada con Nentre
293y 2865 rfig) y de la microporosidad (entre 68 y 91%) que favorece la adsorciénde CO
[1]. Se observé que la adsorcion dez@@minuye con el aumento de la temperatura lo que
sugiere que se trata de una adsorcion de tipo fisico [3]. El material que presentd mejore:
resultados con relacion a la capacidad de adsorcion ddu@@l carbén activado con KOH

en la proporcion 1:4 (@) a 600°C, con una capacidad de 5,79 mmol/g a 0°C y 780 mmHg
lo que se atribuye a su elevado porcentaje de microporosidad (89%). También presento Ic
valores mas elevados de selectividad entre 19 y 21. En general, la isoterma de Toth fue
gue mejor se pstd a los datos experimentales.

Teniendo en cuenta los resultados obtenidos, los carbones derivados del serrin de pino ¢
postulan como materiales prometedores para su aplicacion en procesos de
separacién/purificacion de corrientes gaseosas.
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There has been an increase in global average sutémperature since préndustrial times which is
termed as global warming [1]. Climate change is the adverse effect of this warming, and it can disrur
not only the human beings lives but also of all the other living organisms. Greenhouse gases
particularly carbon dioxide (CQ) are released in the environment mainly due to the combustion of
fossil fuels, contributing to the global warming and climate chafderefore, it is mandatory to
implement technologies at large scale for Q@pture for use and stage in order to significantly
reduce the greenhouse gas emissions in time and protect the environment [2].

The main challenges of pesbmbustion C@capture, in which C£s separated after the combustion

of fossil fuels in large stationary sources, #ne high flow rate of flue gases and the low partial
pressure of Cg) which reduces the separation potential and is also energy inten&sorption is a
separation technology with the potential to reduce the required energy for&@ture and increase

its recovery capacitin comparison to other separation techniques [3, Bhe ideal postombustion
adsorbent needs to offer a series of characteristics: availability s€lectivity, sufficient adsorption
capacity, a high stabilitflong life), ease of regeneration, and low cost. Carbon adsorbents fulfill all
these requirements as they can be obtained at low cost from a renewable and globally available sourc
such as biomass, they are selective towards, @@y can be easily regersted, and unlike other
physical adsorbents, such as zeolites or MOFs, they are hydrophobic and show high stability in we
conditions. In this work, a simulation process was applied to evaluate the performance of €arbon
based adsorbents fabricated from i stones (one carbonized at 6@and other carbonized under

the same conditions and activated at 88D with a carbon/KOH ratio of 1:2 w/w) based on the,CO
adsorption capacity under postombustion conditions.

Firstly, after characterizing the carb®ty a physical adsorption of Bt -196 C using a volumetric
apparatus (Micromeritics ASAP 2020), regression analysis of the experimental data obtained for th
adsorption isotherms of pure G@nd N at 0 C, 25C and 50C between 0 and 1.1 bar wpsrformed.

For both carbons, comparing the adsorption isotherms of @@ N at different temperatures, it
could be found that an increase in temperature diminished the amount of 8@ N adsorbed.
Likewise, the adsorption capacity decreased with dasieg pressure. The adsorption capacity of N
was significantly lower than that of @O 'hen, as the ratio of the adsorption capacities for pure CO
and N is usually taken as an indicative of the equilibrium selectivity, a selectiveap@ire could be
expected.

Then, binary dynamic adsorption simulations were carried out using a fixed bed adsorption model ir
Aspen Adsorption V10. G/, breakthrough curves were obtained by feeding a mixture of 14% CO
and 86% B to the bed at 1.1 bar and 30C. The results obtained from dynamic simulations
demonstrated that the carbotvased adsorbents prepared can separate the €&@n a binary WCO,
stream at a C@partial pressure representative of real pestmbustion condibns, which showed a

high CQ over N selectivity. CQis desorbed relatively easily, by simply purging the bed atC30
without the need for heating, which is interesting from the point of view of the energy consumption.
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En este trabajo se desarrolla el estudio de dos sistemas de dos fases acuosas utilizan
diferente tipo de sales, debido a su utilizacion en diversidad de campos, desde I
alimentacion, procesos de separacién dinol, industria cosmética, entre otros.

Se procede a estudiar el comportamiento de los sistemas binarios obtenidos a partir de
polimero 20, Triton A01 + agua + sal (b0 o KHPQ) en funcion de la temperatura
desde 288.15 K a 308.15 K y a presitinosférica.

Las propiedades fisicas [1] estudiadas son la densidad [1,3,5], el indice de refradgign [1
la velocidad del sonido en el laboratorio, en las condiciones ambientales que se
mencionaron. Finalmente, en base a ellas se procede al cabaubp Ja obtencion de las
propiedades derivadas que en este caso son: el volumen molar de exceso y |
compresibilidad isentropica también a presion atmosférica y en rango de temperatura
288.15308.15 K.

La densidad y la velocidad del sonido fueron medidgasredensimetro tubo vibrante Anton
Paar DMA 5000.

Se han estudiado los sistemas Triteh02 + NaSQ + agua y Triton-X02 + KHPQ + agua.

Se trata de una combinacién de sistemas binarios ya que los sistemas polimero agua s
completamente misciblesmientras que sal + agua es parcialmente miscible. La
concentracién de saturacion esta en torno al 25% en ambos casos.
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Este trabajo se basa endantinuacion de estados de propiedades termodinamicas como densidad,
viscosidad y propiedades derivadas. El estudio se realiza en el rango de temperatura de 288.15 K
308.15 K a presion atmosférica. Previamente se estudiaron diversos sistemas binalio&r{los
ultimos afios se realizaron numerosos estudios sobre la viscosidad dindmica de mezetédsates

+ l-alcohol [16, 812]. Este trabajo realiza una comparacion del comportamiento de la viscosidad y
densidad con mezclas binaria®atano + 1aloohol.

La densidad se midi6 utilizando un densimetro de tubo vibratorio Anton Paar DMA 4500. Los detalle
sobre el procedimiento experimental, la calibracion y el control de temperatura se pueden encontrar
en Lago et al [13]. Usando este método, la densgtadetermina con una incertidumbre de-46 cm

3 en todo el rango de temperatura. Las mediciones de viscosidad se realizaron con un viscosimet
Anton Paar AM\200 conectado a un bafio de circulacion de fluidos PolyScience, que controla la
temperatura con una incertidumbre de 2. Este dispositivo determina la viscosidad del fluido a
través de la medicién del tiempo dejando caer una bola de acero rodandaodégaitun capilar de
vidrio lleno de muestra [14].

La desviacion de la viscosidad dindmica de las mezclas binariascteno + 1alcohol disminuye al
aumentar la concentracion de-dlcohol y la temperatura. Ademas, presenta una asimetria,
encontrandose eminimo en fracciones molares ricas eraltohol. La desviacion de la viscosidad
presenta un valor minimo para elalcohol mas largo. Se utilizd una ecuacion tipo Redlister [7]

para correlacionar las propiedades derivadas de las mezclas binariésroa el sistema ternario,

por el método de minimos cuadrados no ponderados, el peso de todos los puntos experimentales e
igual:

U Q@=Xx, &jdg_ApCﬁxi = xj)"
p=0

Enlaecuaciordv. aA 3y AFAOlL St OFYoA2z2 RS dzyl YIF3AyaAiddR
magnitud del disolvente puro, N es el nimero de componentes en las mezclas y xi es la fraccion
molar.
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Biosurfactants are natural surfa@etive compounds produced by microorganisms with
similar properties to chemical surfactants, though with the advantage of being more
biocompatible and more biodegradable. An exampla sburce for the extraction of these
compounds is corn steep liquor (CSL), an dgdastrial fermented stream where the
biosurfactants are produced spontaneoufly. To carry out the extraction of biosurfactants
from CSL, different methods can be performed, such as: i) Hegudl (L) extraction or ii)
solidliquid (SL) extraction. Each of these methods allow to obtain a biosurfactant extract
with different properties, determining its final industrial application. On one sidé, L
extraction processes with organic solvents, such as ethyl acetate, provide oily biosurfactan
extracts; with a composition that includes lipopeptides, antioxidants, phospholipids and
other bioactive compounds like organic acids; and are able to reduce the surface tension c
water in more than 30 units with a critical micellar concentration (CMC) arouneé4@80
mg/L, depending on the grade of purity achieved and the organic solvent{2s3§dOn the
other side, & extraction processes, in which buffer solutions (i.e. PBS) are used a:
extracting agents, provide cddbund biosurfactant extracts adhered to @hmicrobial
biomass contained in CSL. These biosurfactant extracts are characterized by a lower conte
in fatty acids and a high content of amino acids, which confer them a white powder
appearance, being able to reduce the surface tension of water u@4b5mN/m, similarly

to those biosurfactants extracts produced by lactic acid bacteria though with CMC value:
[4]. In addition, the biosurfactant extract obtained from CSL withLaeQtraction process,
contained grangidin in its composition, which gives the extract antibiotic properties,
opening the door to new applications].
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Total global eneggy consumption has increased significantly in recent decades, and nowadays the mair
sources of world energy are oil, coal and natural gas. In addition to environmental concerns, the
limited availability of fossil fuels has increased the interest in ekgiaalternative energy sources. In

this quest, biofuel is a promising renewable energy source with low carbon emissions, also, it can b
produced from a variety of resources, including waste cooking oil (WCO). Biodiesel is renewable
biodegradable, nottoxic, sulfurfree and free of aromatic carcinogens [1].

Biodiesel is produced by transesterification/esterification, a reaction that converts oil or free fatty
FOARa AyG2 Ffl1ef SAGSNEZ | a3 Theympenfes bf diodigdell G
depend on the raw materials used in its manufacture, and it should be similar to petroleum diesel to
be used in engines without modification. All parameters are defined by standards, such as EN 1421
2008, which is the standd used in Europe [2]. To attend to all the requirements, the biodiesel must
go through a purification process, which is important to remove impurities in the final product, such
as excess alcohol, glycerin, etc. In this work, the chosen process foirmutiig produced biodiesel

is adsorption, the phenomenon in which solutes bind to solid surfaces. It is widely used in chemica
and biochemical processes to recover or remove certain substances [3].

Several studies have been carried out on the purificatibbiodiesel by adsorption. Materials such as
silicates, clays, polymers, among others. are widely used as adsorbents. Combined with the need f
purify biodiesel and the proposal to reuse waste oil, cork residue is being investigated as a potentia
adsobent because it is a porous material with a large surface area [4].

The first stage of the research was the optimization of biodiesel production. The effects of factors sucl
as oil:alcohol molar ratio, catalyst load and reaction temperature on the tragsésation of WCO
samples with ethanol were investigated. Afterward, the study continues with the production of
activated carbons from cork residue samples in order to investigate the removal efficiency of glycero
in different samples of crude ethyl bimbel synthesized under the optimal conditions of oil alcohol
ratio, catalyst loading and reaction temperature. Finally, the cleaned biodiesel is analyzed to verify i
it meets the specifications of the EN 14214 standard. As part of the optimization dieséd
LINERAzOGA2Y S LINBEtAYAYFINE &dGddZRASEA KI @S akKzegy i
catalyst load and a 1:9 oil:alcohol molar ratio. Subsequently, a study covering the carbon material:
synthesis and their respective characterizatiors h&en carried out.
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In the year 2020, global biodieggioduction reached 46.45 million tons, with biodiesel from waste
cooking oils (WCO) constituting approximately 10% of this total, with Europe accounting for
approximately 33% and Brazil 12% of global production [1]. The cost of conventional biodiese
production is higher than the production of diesel from petroleum, since it is produced mainly from
high quality virgin oils, it is estimated that 70 to 80% of the total cost of biodiesel production is
associated with the cost of the raw materials [2]. Withstiperspective, biodiesel production from
WCO has become an economic opportunity and an environmental strategy to help address globe
renewable energy challenges and contribute to a sustainable society [3]. Oil with hours of frying ai
high temperatures redts in the loss of its edible properties and nutritional value, the disposal of used
cooking oil remains an issue due to its environmental and human health threats [4]. In this scenario
the collection and destination of these oils for the production afadueadded and environmentally
friendly biofuel presents itself as an opportunity to be investigated. Adsorption and ion exchange are
the most commonly used affinity separation processes in biodiesel purification worldwide, these
methods are also known airy washing methods. In these processes, an appropriate adsorbent is
used to selectively remove certain impurities from the liquid phase onto its surface. Dry cleaning offers
several advantages, including simple integration into an existing plant, stpantification time, lower
water consumption and lower effluent generation.

In this work, an optimization of the production of biodiesel from a WCO by the ethylic route is sought,
through its characterization and purification by adsorption using naturabdts, focusing on the
removal of glycerol. In a preliminary analysis, some required conditions for the production were
found, such as: minimum catalyst load established at 0.9% (wt/wt), and better biodiesel yields
obtained at lower temperatures. A respse surface methodology was constructed using a- Box
Behnken design with 3 parameters: alcohol/oil molar ratio, reaction temperature and catalyst load,
and one response: biodiesel yield. The results indicate greater yields at lower temperatures and highe
alcohol/oil molar ratios. In sequence, using olive stones as a natural carbon source, characterizatio
of adsorbent materials based in the crude olive stone sample and in activated carbons produced fron
it by different chemical and physical activations weaaried out, with the objective of selecting
adsorbents for further tests of adsorption with the main goal of removing glycerol from the biodiesel
produced.
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Studies were conducted to obtain biosurfactant extract fréxneurinibacillus aneurinilyticus
Bacillus strain that can grow spontaneously in corn steep liquor (&8Ljletermine the presence of
gramicidin in this extractThe identification of gramicidin is challenging but can be very useful, as it
may reveal even low concentrations of antitiin a multicomponent system like CSLreaidual
stream of corn industrySome authors have showed th@meurinibacillus aneurinilyticusising
synthetic medium, can produce a ebbund biosurfactant extract containing Gramicidin [1, 2].

CSL with 50%olids was centrifuged and the precipitate containing the biomass was washed several
times with water, every time discarding the supernatants. Subsequently, the precipitate was
subjected to PBS extraction [3]. Then, an aqueous phase with biosurfactaritgneab after
centrifugation process, was subjected to a dialysis step to eliminate salts. Finally, the resulting solutiol
was lyophilized and analyzed by #8. Samples of the Gramicidiosurfactant extract were
analyzed using Electrospray lonizatidiass Spectrometry/Collisiemduced Dissociation (ESI
MS/MS/CID) with a Bruker FTMS APEXIII, Fremoriti@iAe 1shows two signals (571 and 11d1z)

in the biosurfactant extract obtained from CSL, that it is in consonance with the spectrum of
commercial Gamicidin S. Additionally, other signals (905 and 1@%2) were detected in the
biosurfactant extract, which corresponded to the lipopeptides produced Ameurinibacillus
aneurinilyticus

In the current work, it was demonstrated that corn steep liquorygtoduct of corn milling industry,
spontaneously fermented byAneurinibacilluscould be a valid alternative source of Gramicidin,
producing a biosurfactant extract with antimicrobial properties. However, further studies are needed
to optimize the produdbn and extraction conditions.

Fig.1.ESIMS of commercial Gramicidin S (A) and-belind biosurfactant extract frof®SL biomass (B)
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In the last few years, many studies have been focused on bioactive compounds obtaine
from natural resources [1]. In this work, a multifunctional extract obtained from corn steep
liquor (CSL), with demonstrated antinbbial and surfactant properties, has been
evaluated to determine its antioxidant properties [2]. The bioactive extract was obtained
from CSL using organic solvents, such as ethyl acetate, subjected or not to hydrotherms
treatment, following the protocol stablished by Rodrigudzpez et al [2].

The antioxidant capacity was determined by the DPPH radical scavenging method describe
by Von Gadow et al [3]. Bioactive extracts from CSL showed antioxidant activities with a
EGo between 4.0213.92 mg/mL, deperidg on the organic solvent used during extraction
and the hydrothermal treatment. Compared to synthetic antioxidants (e.g. BHT with EC
about 2.54 mg/mL) or other natural antioxidant extracts (e.g. chia seed oil wsttaEeQnd

0.76 mg/mL), CSL extraagesented a higher B&ralue; however, it is necessary to take into
account that this extract not only possesses antioxidants but also other biocompounds with
surfactant and antimicrobial activities, what makes the extract obtained in this work an
interesting additive for food and cosmetic formulations in comparison with chemical based
surfactants, antioxidants, or preservatives.
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In recent years, and due the increase concern of the consumer to the sustainability of
industrial processes, theearch of environmentally friendly alternatives to obtain compounds for
different industrial sectors has grown exponentially. Therefore, new principles of biorefinery and
circular bioeconomy in which the use of natural resources such as green solventsstecbiomass
is prioritized are requiredtl]. In this workOpuntia ficusndicaseed pomace, resulting from seed oil
extraction, was selected due to its richness in phytochemical compounds and high antioxidant
capacity. This residue was characterized regarding the fundamental chemical composition of the
pomace used as raw materials avell as the main bioactive phytochemicals. The pomace samples
were submitted to hydrothermal extraction (autohydrolysis), a green process using water under
subcritical conditions for the solubilization of different compounds. Towards understand the impac
of the application of this technique, a ratio of 1:8 (w:v) was fixed and different final heating
temperatures up to 120 °€220 °C were applief2]. The filtered extracts were analyzed by means of
HPLC and HPSEC, to determine the monosaccharide profile and the molecular weight of the oligome!
Different spectrophotometric metbds were used, Folin was applied for the determination of the total
phenolic compounds (TPC) and TEAC, DPPH and FRAP were applied in de determination of
antioxidant capacity of the extracts. The results are presentethisie 1 In general, the increasin
temperature was accompanied by the increase in phenolic compounds, with the exception & 180
where a slight decrease was observed. As expected for the antioxidant capacity of the liquid extracts
it can be observed that those obtained at 2T, hal a higher antioxidant capacity when compared
to those obtained at the other temperatures. Therefore, according to the phenolic content, a high
temperature would be preferred. Since the proposed technology provides a variety of commercially
valuable compoants, which could contribute to the integral use of this-gnpduct following a
biorefinery approach, further characterization of other fractions and components will be carried out.

Table 1.Total phenolic composition and antioxidant capacity given byltBAC, DPPH and FRAP colorimetric
methods of the different liquors obtained by autohydrolysis.

Samples TPC TEAC DPPH FRAP
(g GAE/100 g) (g GAE/100g) EGo(mg/mL) (g GAE/100 g)
120 °C 7.7+0.3 235+15 - 3.6+0.11
140 °C 7.9 +0.5 27.1+21 4.13 5.4+0.12
Autohydrolysis 160 °C 8.2+0.1 30.7+04 3.84 5.1 +0.05
180 °C 6.9+0.1 421 +2.2 2.84 5.8+0.04
200 °C 12.8+0.5 685+14 1.05 145+ 0.61
220 °C 13.7+0.4 17.3+0.6 1.14 14.0+0.18
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Undaria pinnatifida also known as wakame in Asia, is an invasive brown alga. It would therefore be
interesting to find outlets for this biomass rich lmoactive compounds and polymers. Indeed, its
LAIYSydGa F2N SEFYLI S TdO2ElI yiKAYSE OKf2NRLKESC
and fucoidan) have demonstrated antioxidant, antitumoral, damtiammatory and antiviral
properties [1].

In this work, we performed microwave assisted extraction to recover and study the properties of both
liquid and solid extracts, following the concept of biorefinery [2][3]. We assessed the influence of the
microwave assisted extraction temperature, from 1283Q20°C, on the bio properties of the liquid
extracts and on the alginate recovery. The composition of the solid fraction in function of the
extraction temperature was also determined.

While the highest antioxidant activity, polysaccharides, sulfate,nplie compounds, and protein
content were obtained at 200 or 220°C (Table 1), the highest mineral content of the solid extracts wa:
obtained at the lowest extraction temperature. The 220°C liquid extracts have also demonstrated
interesting cell growth inthition on Human ovarian carcinoma and Human cervical cancer cell, with
IGo of 0.57+ 0.01mg/mL and 0.7& 0.03mg/mLrespectively.

Regarding polymers, FTIR and rheology analyses showed that the alginate extracted at 160°C has
structural and viscoekdic properties of the commercial one.
U. pinnatifida extracts could thus have interesting applications in food, cosmetics, or biomaterial
engineering.
Table 1.Influence of the hydrothermal treatment temperature on TEAC, phenolic compounds, protein, and
sulfate content of the liquid extracts.

Extraction 120 140 160 180 200 220
temperature (°C)
TEAC (mg TROLO 2.88+ 3.80+ 7.37£0.82 23.54+ 47.84+ 47.64+
eg/g extract) 0.48 0.64 3.07 1.76 8.48
Phenolic 4.00+
compounds (mg 2.07+ 2.55+ 0.12 20.25+ 36.85+ 34.63+
phloroglucinol/g 0.04 0.02 0.67 2.86 0.96
extract)
Sulfate content 17.0k
(mg/g extract) 22.90+ 2198+ 0091 18.05+ 16.64+ 52.49 £
3.12 0.59 0.64 0.41 1.54
Protein content (mg 5.61+ 0.92
BSA/g extract) 0.92 + 2.08+ 6.21+ 6.69+ 6.30+
0.06 0.13 0.18 0.42 0.60
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Marine macroalgae are considered a promising source of bioactive compounds with diversified structures
and significant biological activities. Over the years, they have played an important role in a variety of
industries, including food, pharmaceuticals, awmetics. Further, they have contributed to the discovery

of new drugs [1, 2]. The present work is aimed to explore the nutritional composition regarding fatty acids,
proteins, carbohydrates, and mineral content of the Tunisian green seaWeederpa pralera and to
assess its antioxidant activity using Microwaassistedextraction (MAE) within the green processing
concept. The antioxidant features Gaulerpa sgxtracts were studied in several geographic areas, but only

a few studies were conducted on Mediterranean regions. To the best of our knowledge, this is the first study
that reports the characterization and antioxidant capacity of the Tunisian &gaelifera.

Lipid content was determined using a mixture of chloroform, and methanol (2:1 v/v) following the
procedures described by Sato and Murata [3] with slight modification. Fatty acids were analyzed with Ga
chromatographymass spectrometry (GKIS) and carbohydrates by High performance liquid
chromatography (HPLC). Mineral content was measured by Inductively Coupled Plasma Optical Emissi
spectroscopy (IGBES). A microwasassisted extraction method (Anton Paar Monowave, Power 850,
stirrer speed 850 mqm) has been performed using water as a green solvent. In order, to select the optimum
extraction conditions, different temperature (120, 150, 180, 210 °C), and time (3, 6, 9, 12 min) conditions
were studied. The antioxidant activity was measured with tiRPB (2,2liphenyl tpicrylhydracyl), Trolox
Equivalent Antioxidant Capacity (TEAC), and FRAP assays, and the phenolic content of each extract was
evaluated.

The moisture content of the lyophilized sample was around 4.98% w.b. Carbohydrates accamnted f
45.16%, protein rate was about 20.6%, ash was around 10.56% and crude lipid was about 1.6%, all in c
basis. Analysis of the lipid composition revealed that 11 fatty acids were detect€d mmolifera The
proportion of palmitic acid (16:0) as the matomponent was about 48% of the total fatty acid content in
accordance to green seawe€thulerpa racemosear pelata [4], andUlva rigida[5]. Moreover, linolelaidic

acid and methyl linoleate as polyunsaturated fatty acids were also abundant with sof&@, followed

by linolenic acid (6.6%). Analysis of mineral content (mg/kd). gfroliferaindicated that calcium content
(163.29) being the highest among the macro elements, followed by sodium (30.92), magnesium (28.83]
potassium (9.43) and phospha@(8.13). The most abundant microelements (mg/kg) revealed were iron
(30.66). MAE outcomes showed a significant antioxidant activity of FRAP, TEAC and DPPH at 210°C
different tested times. Moreover, assays indicated high amounts of polyphenol thaffigme.06 g/100 g

at 120 °C to 11.68 g/100g at 210 °C (t = 12 min). Overall, the results of this study could provide valuabl
information for further investigation of the bioactive compoundsCG#ulerpa sp
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Pyrolysis is a thermochemical process where organic matter is decomposed into gaseous product
oils constituted by tars, and newolatilized residual char, through the elevation of the system
temperature (400800°C), in the absence of oxygen. This procassbe modeled and simulated for
deeper analysis and optimization. However, since the process is clearly influenced by a high numbe
of operational parameters such as temperature, pressure and dozens of simultaneous paralle
reactions, its simulation beeoes significantly complex. Thus, the aim of this work is the modeling of
a more robust pyrolysis process, considering more components present in tar composition, as well a
the evaluation of pyrolysis products distribution under different pyrolysis temipees: 400, 500 and
600°C. Hence, a model was developed based on seoafed equations[1l], using pyrolysis
temperature as the main variable, achieving as result the yield of three macro components: gases, te
and residual char. The gas fraction is composed by: carbon monoxide (CO), carboa (@&Xid
methane (Ck) and hydrogen (bJ; tar fraction is constituted by: benzenegsk), toluene (GHg) and
naphthalene (@Hs), and the residual char is accompanied by ash in its composition. Simulation was
implemented using biomass data based on the position of olive residues applying the chemical
process simulation software UniSim Design. The modeling first step is biomass decomposition in
conversion reactor, applying the yields obtained using the previous equations, while the second stej
is the deeomposition of residual char in a yield reactor, resulting in the elemental constituents: carbon
(Gs), hydrogen gas @ oxygen gas (2 nitrogen gas (8, solid sulfur (&), and ash.

It is possible to note that the pyrolysis model results (3able 1), implemented with the Software
UniSim Design, show, in general, compatibility with the results available in the literature [2, 3]. The
model reveals low sensitivity for the yield results, when using different sources of biomass with similat
compodtions, possibly due to the use of the temperature as the main variable.

Tablel. Component mass and molar fraction after Pyrolysis, under different pyrolysis temperatures.

Component (%) 400°C 500°C 600°C

Mole Mass Mole Mass Mole Mass

GHr 2.09 8.14 1.96 8.09 1.50 7.39

GsHs 7.38 24.43 6.95 24.28 5.32 22.17
CioHs 1.50 8.14 1.41 8.09 1.08 7.39

Gs 37.13 18.90 30.39 16.32 22.50 14.41

CO 8.35 9.92 9.89 12.39 9.53 14.23

CcQ 8.85 16.50 8.61 16.94 7.74 18.16

H, 24.89 2.12 31.61 2.84 43.39 4.67

CH 0.08 0.06 1.20 0.86 3.03 2.59
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Silver nanoparticles (AgNP) are considered the most marketed nanoaiatenrldwide, due to their
antimicrobial and preservative properties, being applied in diverse sectors, from medicine to the food
industry [12]. Their increasing use in our daily life raises concerns about the putative impact of AgNF
on human health [3].

AgNP can enter the human body through many pathways, affecting the viability and activity of the
AYYdzyS &deaidSy a3dda NR OSttaé¢ FyR dAZ GAYIFGSt e
inflammatory responseMonocytes and macrophages play a pivotakrol our defense system, but

the interaction of AgNP with these cells is still not clear [3].

Therefore, the main objective of this work was to evaluate the cytotoxic andnfliammatory effects

of AgNP with three different sizes (5, 10 and 50 nm) anddifferent coating agents, PVP and citrate,

in human monocytes isolated from human blood and human macrophages derived from a monocytic
cell line (THA). To achieve this main goal, the effects of AQNP on cell viability, mitochondrial
membrane potential, ad cytokines release, were evaluated.

The results revealed that the AgNP were able to interact with both human cellular models, but humar
monocytes seemed to be more sensitive to AGQNP exposure than human macrophages. It was observe
that the initiation ofan inflammatory response by AgNP in these cells was mainly associated with the
RAANMzZLIGAZ2Y 2F p . Yinflaghittory éy®kinbsSculBihating in théfdedrdbde of their
viability. Concerning the influence of the physicochemical properties ertakicity of AgNP, it was
shown that the smaller PV&bated AgNP were more harmful in both human cellular models. The
findings of the present study provide new insights into the interaction of AgNP with the cells of the
immune system.

Considering the ineased daily use of AgNP, it is imperative to conduct further research on
mechanistic pathways leading to Aghtiluced preinflammatory effects in living organisms.
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Besides their inherent porosity, Met@rganic Frameworks (MOFs) and Covalent Organic
Frameworks (COFs) may also incorporate tuneable physical (electrical, optical an
magnetic) properties which strongly depend on the selected building blocks, becoming ver
attractive for their implementation as integral components in electronic devices.[1] In
recent years, electroactive organic molecules have emerged as promising building block
for the design and construction of crystalline porous frameworks such as BIGI3SFs for
different applications in electronics (Figure 1).[2] In the first part of the presentation, | will
show the electrical conductivity enhancement of an ioddwped perylenebased MOF by
using tweprobe singlecrystal devices [3]. This condudtyvenhancement is ascribed to the
partial oxidation of the perylene ligands, as witnessed by spectroscopic studies anc
supported by theoretical calculations. In the second pamyill present a new family of
electroactive tetrathiafulvalene (TTbBased OFs using different extended conjugated
linkages to study the influence of the spacer between the TTF moieties on the electrica
conductivity.Combining the intrinsic porosity of COFs and electrical conductivity may give
rise to multiple applications suds (opto)electronics and energy storage [4].

Electroactive MOFs Electroactive organic building blocks Electroactive COFs

a
-
Ne g

Figure 1 Schematic representation of the construction of metaanic frameworks (MOFs) and
covalent organic frameworks (COFs) based on electroactive organic building blocks
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Today the energy sector is still the maiantributor towards global warming, raising the
urgency for a faster transition from fossil fuels to cleaner energy sources. Due to the
NBYySglof SQa AYOGSN¥YAGGSY(d F@FAfroAfAdGE LIN
and more sustainable energyorage solutiongl] This communication focuses on the use

of Covalent Organic Frameworks (COFs), a type of organic polymer, as electrode materiz
for lithium-ion batteries|2] First, the focus is centered on the synthesis and characterization
of redoxactive COFs, as well as the design of new COFs with expected increase
conductivity[3] Afterwards, the synthesized materials were used as electrodes incetlin
type lithium batterieg4] For that purpose, the electrode preparation process was
optimized, and the batteries were manufactured and tested. Thus, uncovering relations
between covalent organic frameworks and their application as electrode materials for
energy storage devices.

.\ Positive Case
= Spring
Spacer
\‘_ L Positive electrode: DAAQ-TFP-COF
[ Liquid Electrolyte
Separator
—— Lithium Metal
. -~ Negative Case

Fig.1.Schematic representation of the electrochemicalfradll assembly.
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Carbon dots (CDs) are among one of the many caldased materials that have been target of
research within the nanotechnology field for the better part of the twefitgt century. These
fluorescent nanoparticles exhibit interesting physicochemical andicalp properties, facile
preparation, low cost, and high stability [1]. With sizes below 10 nm, they are composed of an inner
graphene core and an outer surface rich in functional chemical groups [2]. Due to their structure anc
dimension, they can emit emgy in the form of light with a high quantum yield (QY) and in a stable
manner, when appropriately irradiated. Besides, their low toxicity and high biocompatibility make
them ideal for applications in many biologically relevant fields like biosensingiainadging [3]. Like
YEye yIy2LI NIAOf Sax aeyikKSara 2F2dyE OfRzZLIBS?
strategies. The latter methods are more commonly used, since they present some benefits, usuall
being less complicated and time consuming, en@nvironmentally friendly, and easier to allow
surface modifications [4]. It is therefore of high interest to control CDs fluorescence color by modelling
their emission wavelength, a process that, although somewhat explored in the literature, is still
difficult to attain, especially so using a fixed set of precursors and a hydrothermal approach.

In this work, we thoroughly exploited a hydrothermal epet microwave assisted green synthesis of
CDs, using citric acid andpbenylenediamine (0PD) as precursoAiming at the full control of the

Fi dz2NBAOSYyO0S SY il ahieaythesdmd thie Ssgiming ke maximization of the QY,
the synthesis variables of reaction time, temperature, pH afghenylenediamine/citric acid molar
ratio, were studiel by a design of experiments (DoE) approach. Monitorization of theyrthetized
nanoparticles was achieved by A6 spectrophotometry, fluorometry and FTIR analyses. Relative
fluorescence QY values were calculated using quinine sulphate or rhodamias 6@ standard
references, chosen in accordance with the emission wavelength range of the studied nanoparticles.
The resulting CDs reached different fluorescence emission regions, from blue to orange, dependin
on the set of synthesis conditionBrelimnhary assays showed a significant influence of the reaction
LI @FfdzSz 2y GKS NBtS GKIFdG SIOK &aitdzRASR aey
RS T A YA Vo and Y. KThe <experimental results revealed that performing the synthesis at
different pH values will result in unique and specific influences of time and temperature on the studied
0 Sy OKY I Ndadd Q¥ Additionally, chemical ratios seemed to mostly influence the QY, with
higher quantities of oPD increasing the registered valugemingly without major shifts in the
emission wavelength. The obtained results were used to establish a mathematical model to allow
LINBRAQGAZ2Y 2F /5aQ 2LJGAO0OFE LINBLISNIASE oé {dzy.
Future work will look tdroaden the emission wavelength regions and further optimize the QY values
for each color region.
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Nowadays, the exploration of lighesponsive textiles for applications in camouflage, -anti
counterfeiting, UV protection, and fashion is increasing. Hybrid photochromic nanomaterials basec
on the coupling of photoswichable inorganie.d, WGOs;, MoGs) and organic compoundse(,
naphtopyrans, spiropyrans) are promising for the development of advancedréghonsive textiles
since they present synergistic properties, enabling a fast response to sunlight/UV radiation, high colo
reversibility, and endrance to high temperatures used in the textile industry.[1,2] In this work, several
photochromic inorgani@rganic hybrid nanomaterials were produced through the functionalization
of WGQ; with different naphthopyrans (NTPs) by two synthetic pathways: emwadostgrafting and

in situimmobilization. The hybrid nanomaterials were incorporated onto cotton fabrics by screen
printing to produce tailormade photoresponsive textiles (Figure 1).

D 4

WO Photochromic L ;;5
- 3 hybrid Screen ’eme

NTP : nanomaterial printing )

Figure 1 General scheme of the production of photochromic testi

The different pathways to immobilize the NPT (N1) ontos\WfSulted in smart materials and textiles
with distinct photochromic properties, namely the initial and final colors, the total color difference
(nE) and the kinetics of coloration/bleaching. Timesituimmobilization of N1 during the fabrication

of WG led to the hybrid with the best photochromic response (Wsil_in situ), which reacheghE

= 32 after 30 min of UV light irradiation (also changing color under sunlight). More remarkably, the
corresponding photochromic textile only took 2 min to change caleder UV (also changing color
under sunlight), and 6 h to reach 80% of the bleaching in the dark (Figure 2). The change of the tyf

Figure 2 Photochromic WEN1sil_in situmaterial and respective smart cotton textile.
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In recent years there has been a growing interest regarding the effect of polyphenols, such a:
epigallocatechirB-gallate (EGCG) amdsveratrol (Resv) in the regulation of hypertension [1]. These
bioactive molecules are highly susceptible to degradation under adverse conditions and are ofter
associated with poor solubility, low stabilities, and low bioavailability [2]. Owing to thee thait
bioactive molecules can play in disease prevention, new methodologies such as nanoencapsulatic
have emerged to protect the molecules and enhance their biological activity [3]. Milk proteins are
natural carriers that can be used for encapsulatior atelivery of bioactive compounds in food,
cosmetics and pharmaceuticals. In particular, caseins are used for the stabilization of emulsions an
encapsulation of compounds due to their textural, flavour and functional characteristics [4].

Thus, this workaimed to encapsulate EGCG and Resv in natural casein micelles (CM) of bovine mil
Several conditions were investigated in the optimization of the protocol to extract casein from milk
and encapsulate the bioactives in CM. Casein was extracted from skimmifiethrough isoelectric
precipitation by adding acetic acid in a ratio 1:100 (v/v). Nanoencapsulation of EGCG and Resv w
achieved by resuspending lyophilized casein (1% w/v) in EGCG or Resv stock solutions (100 pM in |
pH 6.8), under overnight magnetiagitation. The use of ultrasonication was then tested in the
suspensions. The results proved that sonication of CM for 2 minutes A= 50% is an efficient way t
control micelle size and increase its stability. Moreover, EGCG and Resv were encapsuldtedttin C
high encapsulation efficiencies of 92% and 70%, respectively. The binding of EGCG and Resv to
was assessed by quenching the intrinsic fluorescence of casein. Incorporation of these compounds
CM caused a high quenching, which indicates thenstdainding of the ligands to the protein. Hence,
CM can bind both hydrophilic and lipophilic nutraceuticals.

Table 1.Casein micelle size distribution and encapsulation efficien&GE€G and Resv.

Encapsulation

Sample Sonication ~ Mean size (nm) PDI Efficiency (%)

CM:- Control 305 + 69 0.341 + 0.037 -

CM-EGCG Non- 253+ 74 0.292 + 0.047 92 + 9%

- sonicated

CM- Resv 255 + 49 0.301 + 0.054 69 + 5%
CM- Control 169+7 0.237 £ 0.011 -

CM-EGCG 2 minutes 172 £ 15 0.254 +0.022 91 + 5%

CM- Resv 205 + 28 0.247 +0.011 70 + 5%
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Quantum dots (QDs) are semiconductor materials, &iize range between;10 nm, that exhibit unique
sizedependent physical and chemical properties [1]. Due to these excellent properties, in the last decades
their use has grown in several areas, namely in medical imaging and biosensing [2,3].

Mostof theLINB @A 2dza &G dzRAS& 2y (KS &eéy K Scapped@adaildiiahdy A 1
tellurium (CdTe) QDs do not include a mathematical tool to predict the maximum fluorescence emissior
g @St Sykrdniol, noxdoes the synthesis followsiaple opert A NJ LINE OS R dzNB.gbis ¢ K S
the primary parameter for several applications of CdTe QDs, namely those dependent on the fluorescen
optical properties. Therefore, by using a microwdased straightforward aqueous synthesis of TGN e

QDs, in atmospheric conditions, the influence of reaction time, temperature, Te:Cd and TGA:Cd molar ratio:
A YmaxWas studied following a chemometric Design of Experiments (DoE) approach.

The produced nanomaterials were characterized byMi8/and fluorescence spectroscopies. Moreover,
Fouriertransform infrared spectroscopy and transmission electron microscopy were conducted for the
syntheses corresponding to the DoE central points. St@ble with fluorescence ranging from green to red
(527.6 nm to 629.2 nm, Figure 1) were obtained. Additionally, a statistical analysis of the same result
revealed that the variables reaction time and temperature were the most significant factors inflgethein

2 0 U I Ay Bolowing, the chemical variables were fixed (TGA:Cd and Te:Cd molar ratios at 0.83 and 0.1
respectively) in order to finduning reaction temperature and time, which were more significant. A
mathematical model, with a predictive cffieient (&) of 97,7% was established capable of predicting the
experimental conditions to synthesize TGATe QDs at a pf@ K 2 &S Thiscmodel was accurate in
concern to the preR S T A y4.3aR corfirmed in syntheses using the predicted conditfmesided by the
model
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Fig.1.Assynthesized TGAdTe QDs: ARepresentative photograph of the fluorescent colors range; B
Normalized fluorescence spectra.
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Rare earth elements (REE) are essential in a numbarrodnt technologies including electronic and
optical device manufacturing, among many other processes [1]. At the end of their lifetime, electric
and electronic products are often discarded without treatment leading to increased contamination in
aquaticsystems [2,3]. Efficient removal of REE from water bodies is not only a necessity for humar
and environmental welbeing but it is also a strategy to reclaim critical elements that originate in
electronic wastes. In the global scenario, natural REE ressare limited and secondary REE bearing
sources are needed. REE recovered from contaminated waters can therefore be a promisin
alternative source, enhancing recycling rates and elements reuse. Conventional water treatment
technologies are unsuitable fahe effective removal of these elements at low concentrations and
therefore advanced treatments are required. Sorption is one of the most efficient water treatment
techniques due to its simple setup and operation [4]. The efficiency of the sorption prieamssnly
influenced by the properties of the sorbent and a variety of sorbents have been used. The use o
nanomaterials in water treatment technology has attracted growing interest as sorbents because
these materials can be designed with specific projgsrtand their small size confers a large specific
surface area to capture elements present in water [5]. This work reports the application of spinel type
ferrite nanoparticles MnFeO;, to removal and recovery of REE from contaminated water, thereby
promoting the recycling of the elements. The influence of sorption parameters such as sorbent dose
time, temperature, and initial metal concentration on the sorption capacity of the materials was
investigated. The sorbenltess than 200 mg/lyas able to sorli00 % ofa REE mixture consisting of

La, Ce, Gd, Nd, Pr, Eu, Dy, Tb and Y in just 6 hours. Preliminary studies indicate that REE car
effectively recovered after sorption. In addition, magnetic nanosorbents composed of ferrites show
an additional advaratge, as they can be easily separated from the aqueous solution by applying an
external magnetic field, thus allowing the reclaim of the REE.

Sorption of REE
Rare Earth Elements »

Nanoparticles

"

it .
?‘ K REE recovery & reuse éL/

Fig.1.Removal and recovery of REE by nanoparticles for new applications
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Seaweeds have in their cell wall compounds with interest in several fields due to their biological
properties. Polysaccharides as fucoidan in brown, ulvan in green and carrageenan in red algae are tl
most important polymers in these raw materials. Focgsm fucoidan, this polymer could be defined

as a sulphated polysaccharide, described in the literature to exhibit biological properties owing to its
structure and composition [1]. In order to obtain fucoidan, extraction technologies that include
conventimal, as maceration or distillation, and efreendly, as subcritical water extraction or
ultrasound assisted extraction have been used. Besides, membrane fractionation has the possibilit
to concentrate the bioactive compounds to improve their propertiEse formulation of polymeric
nanoparticles can be performed by polyelectrolyte complexation, which requires two materials with
opposite charges. In this context, chitosan is a marine polymer comprigédacdtylglucosamine and
D-glucosamine units, with @ toxicity and biocompatibility, suitable properties to biomedicine or
cosmetic fields. The aim of this work was to obtain active membrane fraction framinaria
ochroleucaalga using ecdriendly treatment and evaluate the ability to produce polymeric
nanopatrticles using a selected membrane fraction.

The extraction was performed according to a previous work [2], being the temperature selected 160
°C. The membrane fractionation was also carried out according to a previous work [3]. The fractior
with highercontent on antioxidant properties and phenolic content was selected to continue to the
formulation of particulate systems. Extract membrane fraction fronochroleucavas dissolved in
ultrapure water, while chitosan was dissolved in 1% (v/v) acetic hoiti, being filtered afterwards
(0.45 pm and 8.3 um, respectively). Chitosan/extract nanoparticles were prepared according to a
previously reported method [4]. Varied mass ratios of polymer/extract were tested to formulate the
nanoparticles, between 4/1ral 1/4. The nanoparticles were characterised regarding physicochemical
characteristics (size and zeta potential) using a Zetasizer Nano ZS (Malvern Panalytical, UK). T
experiments were done at least in triplicate.

Owing to the antioxidant properties, the retentate of 100 kDa was selected. The nanoparticle
formulations showed sizes under 400 nm and zeta potential values could be associated to the charg
density of the chitosan. This work allowed to study the chandsties of polymeric nanoparticles,
showing attractive results for several applications. The possible future next step could be evaluating
the release of phenolic compounds and the biomolecules with antioxidant properties, could be
evaluated in correlatiomvith the time.
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Mainly due to the unique properties of nanopatés (NPs), but also of their novelty, NPs
are now widely used in many sectors and are of great scientific interest. Titanium dioxide
nanoparticles (TieNPs) can be found in a variety of products including cosmetics, food
industry articles and paints, andeaapplied in photocatalytic processes [1]. Whereas silver
nanoparticles (AgNPs) are extensively used in medicine, healthcare products, the fool
industry as well as the cosmetic sector, among others [2].

The widespread use of NPs has led to a growing concern about their impact on both the
environment and human health. Indeed, even though NPs are not yet fully regulated, they
have been included in lists of emerging pollutants [3]. Therefore, NP assessment i
environmental matrices and biological fluids is becoming an important topic and the
development of reliable quantification and characterization analytical methods is needed.
Although their presence in aquatic systems can be assumed, their concentsaéirpeacted

to be low. As a result, special considerations must be taken into account during sample
pretreatment and determination processes.

In this communication, a new strategy combining surfactant assisted dispersive liquid liquic
microextraction (SALLME) with singleparticle inductively coupled plasma mass
spectrometry (spIGRIS) for the selective extraction of Bi@nd AgNPs from tap water
samples is proposed. When working with dwell times in the ps range, one particle at a time
can be detected. Thi technique provides useful information about the number
concentration and the particle size distribution of a NP suspension. The developed
procedure was comprehensively optimized and further validated.
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Peptidebased selassembled hydrogels (SAPHre archetypical highly hydrated porous 3D soft
materials produced by entanglement of nanostructured fibres, generated by peptidassagmbly in
aqueous media. The hierarchical 3D fibrous nanostructure of SAPH, reminiscent of the extracellule
matrix, is conducive to a plethora of applications in biomedicineThe UMinhoPeptide Soft
Materials group contributed to this research field an expedite strategy for the synthesis of
dehydropeptides which undergo selssembly into a variety of nanoarchiteodsrin aqueous media.

Our work established low molecular weight dehydropeptidésapped with bulky aryl groups as
exceptional hydrogelators: low critical gelation concentration, tuneable elasticity, proteolytic
resistance and NSAID properties. Naproxen atieér aryl N-capped dehydropeptides were widely
explored by our research groups as nanocarriers for drug delivery applications.[2]

Recently, we explored dehydropeptidmsed hydrogels as nanoplatforms for the development of
theranostics.[3] The properte of dehydropeptidebased hydrogels were augmented with
responsiveness to external magnetic fields (Magnetic Hyperthermia; MH) allied to Magnetic
Resonance Imaging (MRI) reporting capabilities by incorporation of Superparamagnetic Iron Oxid
Nanoparticle{SPION).

In this communication we present an overview of the methodologies developed by the research groug
for the preparation of arylN-capped peptidebased hydrogels containing ngmoteinogenic
dehydroamino acidsHigure J.

O._R*

) HNj\/\ R' - H, Me, Ph; dehydroamino acids

R (e} R' R2. proteinigenic amino acids
R3 NH R? - aromatic groups
Wor R* = OH, OMe

Figure2. N-capped dehydropeptides developed as efficacious hydrogelators.

The strategies deployed for the preparation and characterization of pristine and maggsgonsive

(with incorporatedSPION) dehydropeptide hydrogels will be presented and discussed. The effect of
hydrogelator structure and concentration and hydrogel network on the MH and MRI reporting
properties of the hydrogels will be discussed.

Future avenues for the development oéldydropeptidebased hydrogel theranostic platforms will be
discussed.

Agradecimientos

This work was supported by the Portuguese Foundation for Science and Technology (FCT) in the framework of t
Strategic Funding of CQUM (UID/QUI/00686/2019). The Nid&remeters are part of the National NMR Network
(PTNMR) and are partially supported by Infrastructure Project No 02218ih&reed by FEDER through COMPETE
2020, POCI and PORL and FCT through PIDDAC). André Carvalho acknowledges FCT for a PhD
(2020.07743.BD).

Referencias

[1] G. Fichman, E. Gazit, Acta Biomater., 10, (2014)cl6BR
[2] H. Vilaca et al, Biomacromolecules, 16, (2015), 83623
[3] A. Carvalho et al., Nanomaterials,9, (2019),(5%7 .

177



NN12

Stimulusresponsive liposomes as a smart platform for prednisolone
delivery to activated macrophages

Andreia Marinhd-?*, Salette Reisand Claudia Nunés

1LAQV, REQUIMTHEAculdade de Farmacia, Universidade do Porto, R. Jorge de Viterbo Ferreira 228
4050313 Porto, Portugal
2LAQV, REQUIMTE, Faculdade de Ciéncias, Universidade do Porto, R. Campo Alegred§in, 4169
Porto, Portugal
*up2021205710@edu.fc.up.pt

Inflammation is a biological defense process of the body that occurs in response to harmfu
stimuli. Despite this, if not properly regulated, it can lead to chronic inflammatory
conditions, as is the case with pathologies such as rheumatoid arthritisteoarthritis.
Fortunately, there are several drug options that help controlling inflammation, including
non-steroidal antiinflammatory drugs, glucocorticoids, and diseasedifying ant
rheumatic drugs. Among these options, prednisolone is considereddyMorld Health
Organization (WHO) to be an essential anfiammatory!™™. However, its use is limited due

to the various side effects associated with it. To overcome these limitations, in this study
pH-sensitive liposomes were developed for targeted awistration of prednisolone to
activated macrophaged. As a targeting strategy for the overexpressed CD44 receptor on
activated macrophaged, functionalization with hyaluronic acid was considered.

Liposomes, produced by the thfilm hydration methal, were characterized in terms of
hydrodynamic diameter, polydispersity index, zeta potential, and encapsulation efficiency.
In addition, thein vitro therapeutic performance of pidensitive liposomes was evaluated
through drug release studies that mimidological conditions (pH 7.4 and pH 5.0),
cytotoxicity studies (L929, RAW 264.7, and -IHfIl lines), and hemolysis studies. The
ability of liposomes to regulate the release of inflammatory mediators was also verified.

Overall, the liposomes were revedal to be a promising smart platform to enhance the
therapeutic efficacy and efficiency of prednisolone on chronic inflammation-ternyg
treatment.
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Commonly known as greenhouse gas; B43 as immense potential as a (C1) building block to produce
valueadded compounds. FromC& & RNR ISy A2y AlQa Ll2aaroftsS ;i
such as formic acid, formate, methane, lower olefins, higher hydrocarbons, methanol, highalglcoh
and others, most of which can be used as fuels. However, one of the greatest obstacles with CC
conversion is the fact that it is a very stable molecule, thus requiring a large amount of energy for its
activation [1].

Using a biphasic system contaigiexcess Gan the gas phase and imidazolium ionic liquid (IL) in the
stationary phase, GOnethanation can be achieved at relatively mild temperatures. In this process
L[ Q& dzyAljdzS LINRPLISNIASA LINRPY23GS GKS FT2NXNIGAZ2Y
of catalysing the reaction. After optimization, an 84% yield was obtain&8@#C [2,3].

We have recently studied a series of new approaches to make this reaction more efficient and
sustainable to convert it into a continuous process. Diffusion limitation and-sentinuous studies

were performed, a lower pressure study was readnd the use of porous supports was explored.

Bio-based aerogels are porous structures with relevant properties such as large surface areas, hig
porosity and low bulk density, making them very attractive for catalytic applications [4].

The applicatiorof these aerogels revealed that they are as an efficient support for the catalytic NPs/IL
system, capable of increasing NPs stabilization and reducing the amount of catalyst required.

Gas phase
CO.+ 4 H, CH,
Ruthenium _|_ Ru(o) NPs 2 H,O
precursor
Tonic liquid phase

Fig.1.CQ methanation scheme under reaction conditions.
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Breast cancer is currently the major cause of cametated deaths in women worldwide,
with 2.3 million new cases and 685 000 associated deaths reported in 2020 [1]. The
conventionalbreast cancer therapeutic modalities often lead to severe systemic side
effects, due to their limited selectivity towards tumor tissues. Nanotechnology can have a
significant contribute in improving the efficacy of these therapeutics by increasing their
accumulation in tumor tissues and reducing the associated systemic toxicity. This
phenomenon can be enhanced by the development of active targeting strategies in which
nanoparticles can be functionalized with different targeting ligands that can bind tdfigpec
receptors overexpressed in cancer cells. Lipid nanoparticles may offer some advantage
over other types of nanopatrticles, as they can be produced using very simple, affordable
and organic solvenrtree methods.

The purpose of this work is to develojpitl nanoparticles for the entrapment of the
chemotherapeutic drug Mitoxantrone. Nanoparticles were produced using a simple green
method and revealed adequate characteristics for intravenous administration and tumor
passive targeting [2]. To improve thecaeulation in the tumor region, two different
functionalization strategies based on folic acid [2] and hyaluronic acid were then developed
In vitro drug release assays demonstrated a higher release at acidic than physiologice
environment. Moreover, the anoparticles were found to be nememolytic and could
maintain or even improve the antiancer activity of the drug in the breast cancer cell line
MCEF7. Finally, both functionalization strategies led to an enhanced cancer cellular uptake.
as assessed byth flow cytometry and confocal microscopy [2].

Overall these data demonstrated that the developed nanoformulation is an efficient
mitoxantrone delivery vehicle, highlighting the efficacy of the two active targeting strategies
explored. Taking into considaion the benefits of this nanosystem, namely its lowst
production and functionalization, a scal@ and clinical translation may be feasible, after
the appropriatein vivoand clinical studies.
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The transition to a climateeutral Europe requires fundamental changes. Batteries are a key enabling
technology for this change, mainly in the electromobility sector. Recent demand for electric and hybrid
vehicles, coupledvith a reduction in prices, has causéthium-ion batteries (LIBs) to become
increasingly popular battery technology. Although the overall performance of automotive LIBs has
improved greatly in recent years, major challenges and opportunities remairerigssttwith higher
energy density, increasing lifetime and reliability, improved safety and environmental sustainability,
and with costeffective largescale production, are key aspect to have into account [1].

Siliconis considered as one of the most promising higipacity anode materials for application in
LIBs. Abundance, low cost or its environmentally friendly nature makes Si an attractive alternative tc
the conventional graphite anodes. However, the successfuementation of Sbased anodes in LIBs

is seriously hindered by their huge volume expansion (more than 300% in the lithiated state) and the
instability of the solieelectrolyte interphase layer (SEI) [2]. Therefore, poor elfdeof silicon
materials reslts from pulverization during these huge volumetric fluctuations. To accommodate the
huge volumetric changes several strategies have been developed. Among them, reducing the activ
particle size to the nanometer range has been considered one effectiategir. Another approach

to overcome the volume change during cycling is to form a composite matergiocellulosic
feedstockis considered as an alternative material to be used as biocarbon precursor to be employec
into the emerging novel application®if biocarbon based LIBs composite materials. Renewability,
biodegradability and excellent properties are of high interest [3].

Therefore, researctand development of technologically advanced, highly energy efficient and
environmentally sustainable electrbemical solutions based on silicon has been considered. The
study of sustainable compounds mainly based on biochars from high impact lignocellulosic
species/wastes in Galicia has also been taken into account. Silicon nanomaterials has been obtaine
and conbined with lignocellulosic materials to give place to hmnformance anodes. Their
electrochemical properties have been tested through electrochemical analysis: CR2032tgp#on
coin cells were used to analyse the electrochemical measurements oéphlned samples (Fig. 1).

ce
&

Fig. 1. Buttortype coin cells and electrochemical analysis
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Atopic dermatitis (AD) is a chronic and relapsing inflammatory skin disease affectinc
children and adultsvorldwide. Among the most common manifestations, it is characterized
by intense itch which causes redness, dryness, and bleeding with further damaging of the
skin barrier. Several pathophysiological mechanisms contribute to AD clinical
manifestations. Cuent treatments include topical moisturizers and aimflammatory
agents, such as corticosteroids (e.g. betamethasone), calcineurin inhibitors and systemi
immunosuppressants, but the search for new nanotechnological solutions is necessary
cope with thebroad manifestations of this condition.

Polysaccharides from marine origin benefit from individual anfiammatory activity and
hydrogel forming capacities for cutaneous application. Hydrogels have been described a
desirable drug delivery systems wheompared to other topically applied galenic forms,
especially due to higher water content with associated cooling and hydration effects,
reduced transepidermal water loss, longer drug absorption, and high skin biocompatibility
because of natural origin pgheric structures [1]The strategy to use hydrogels for AD
treatment is very recent, reformulating different corticosteroids into hydrogels, as an
alternative to conventional creams and ointments [2]. Among the main positive outcomes,
it is seen that hydsgels are well tolerated, bioequivalent, promote better skin permeation,
higher delivered doses, and water retention.

This work aimed to explore the potentialities of maribased hydrogels for targeted
delivery of betamethasonger seor incorporated in ipid nanoparticles (nanogels), to
maximize its local effect on skin layers, avoiding the side effects. After physicochemice
characterization, skin permeation, and biocompatibility studies, the systems were found to
present hgh betamethasone drug contenpjseudoplastic rheological behaviour, retain
betamethasone in skin layers, biocompatible towards fibroblasts and keratinocytes, and
presented ati-inflammatory potential.

These platforms can represent an interesting strategy to design new therapeutic
approaches for AD.

Acknowledgements

This work received financial support from PT national funds (FCT/MCTES, Fundagéo para a Ciéncia e Tecnol
and Ministério da Ciéncia, Tecnologi&nsino Superior) through grants UID/QUI/50006/2020, from the European
Union (FEDER funds through COMPETE®EXU5FEDER30834) and National Funds (FCT, Fundacéo para a
Ciéncia e Tecnologia) through project PTDC/QOL/30834/2017. SCL thanks fumdinfrom
CEECINST/00007/2021. AIB thanks her funding from FCT/MEC (SFRH/BD/147038/2019) and financial support fi
BiotechHealth Doctoral Programme on Cellular and Molecular Biotechnology Applied to Health Sciences.

References
[1] A.l. Barbosa, F. Serrasqeeil. Moniz, S. A. Costa Lima, S. Reis, in Marine Biomaterials: Drug Delivery and
Therapeutic Applications, S. Jana, S. Jana, (Eds.), Singapore, Springer, 2022, 7.

[2] A. |. Barbosa, T. Torres, S. A. Costa Lima, S. Reis, Advanced Therapeutics, (2021), 4(7).

182



NN17

Biomass derived components to improve energy storage systems

Maria del Mar Castr8, Alicia Bafiog, Cristina Antufia, Carlos Marchantk Rosalia
Noguerof

LENSO INNOVATTION, Parque empresarial de Alvedro, Rua H, 22, 15180 Culleredo, A Coruia
2 CETIM, Parque empresarial de Alvedro, Rua H, 20, 15180 Culleredo, A Corufia
[*mcastro@ensoinnovation.com

Biomass materials are of great interest in higiergy rechargeable batteries due to their appealing
merits of sustainability, environmental benefits, and more importantly, structural/compositional
versatilities, abundant functional groups and many othaique physicochemical properties. These
unique physicochemical properties offer an emerging opportunity for compatibility with storage
systems, and in particular for advanced lithiimm batteries. Uncontrollable lithium dendrite growth,
large electrode viume variation, poor charge conductivities of active species, dissolution and
diffusion of electrochemical intermediates, are some of the main limitations of today's batteries,
which considerably result in low Coulombic efficiency, rapid capacity degoadatiferior cycling
stability, and severe safety hazards. Transition metalsraathl oxidesare emerging as promising
replacements to graphite anodes. However, the poor conductivity, large volume expansion, and
strong aggregation tendency pose a threat to battery performance and stability. The challenges facin
lithium-ion batteries could be overcome by using biomhased materials. One of the strategies to
overcome these shortfalls in the electrodes is the use of bio callamed materials (BC). BC can be
added to produce composite structures with improved daaotivity and the added carbon acts as a
buffer against volume expansion. The porous and tunable nature of BC is favorable for the permeatiol
of the active materials through the pores to achieve proper adsorption. The conductive nature of BC
facilitates tre charge transfer and improves overall cycling stability, however, the mechanisms
responsible for lithium transport through the BC structure is still not well understood [1]. In addition
to being part of electrodes as BC, lignocellulosic materials haeeesiing properties for use in
electrolytes or separators. In terms of electrolyte, natural polymers have intrinsic superiority in
forming ionically crosinked networks owing to intramolecular and intermolecular interaction in
water solution, exhibited étter safety, stability, and reliability in comparison with organic
electrolytes. Regarding separators, compared to the commercialized polyolefin separator, the
cellulosebased nanofibrous separator displayed not only higher ionic conductivity, but afsoved
thermalNB a A a G yOS LINBPLISNII & gAGK y2 AKNARY(lF3IS dzLl
and better capacity retentiof2].

Battery components based on lignocellulosic materials will be studied and developed to significantly
improve the energy density, cost and sustainability of lithiiom batteries. Novel research in
sustainable materials manufacturing and their synergistic combinations for the different components
of the electrochemical cell (anode, electrolyte and separators) witdosidered. The electrochemical
evaluation will be carried out through the preparation of coin and pouch (fils 1).

Fig. 1. Composite electrode, electrolyte, separator and electrochemical analysis
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Hydrogels are threglimensional polymeric networks witralue for pharmaceutical, biomedical
and cosmetical applications due to their biocompatibilitylwthe human body1]. Carrageenan
(CRGis a natural polysaccharide extracted from edible red seaweeds, generally applicable as
gelling agent in food. CRG has antioxidant properties [2] and, on the contrary, induces
inflammatory responses in the biological systems in parenteral applicatjoi ¢3minimize the
adverse effects, we made hybrid hydrogels by combining synthetic (polyvinyl pyrrolidone (PVP)
and natural (CRG) polymerEhis work aims to investigate the potential of hydrogels based on
PVP and- (k-CRG) or- carrageenar(i-CRG) fosafe skin delivery of transethosomes.

The transethosomes composed of egg yolk phosphatidylcholine, ethanol and sachace
agent (tween 80) were obtained using the tHilm hydration method.The polymer structure

was characterised by Fourier transfoinfrared spectrum (FTIR) and rheological measurements
(viscosity, thixotropy, shear rate, temperature stability). The antioxidant activity was analyzed
by ABTS assay. Cell viability assays were carried out in keratinocytes (HaCaT), and fibroble
(L929) cell lines. Quantification of cytokines-4l. 11-6, I-:8 and TNfa secreted by THR
differentiated macrophages was performed by enzyiin&ed immunosorbent assay (ELISA). The
pig ear skin was used as a model for permeability assay.

Produced hybridhydrogels showed storage stability for up to 10 weeks according to rheological
properties. {CRGhased hydrogels demonstrated a thixotropic behaviour opposite @RGnd
exhibited higher antioxidant activity thak-CRG. For fibroblastsCRG hydrogel i®xic at 125
mg/mL butk-CRG can be used up260 mg/mL. Thuk-CR&ased hydrogel is more favourable

as a promising candidate to proceed with the studies.
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Fig.1.Chemical structure df- andi- carrageenans
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Quantumdots (QDs) are fluorescent nanomaterials with exquisite optical and chemical
properties that encompass broad absorption bands, narrow symmetric emissionrapect
tunable sizedependent banejap, high quantum yields and high photochemical stability [1].

QDs properties have endorsed the application of quantum dots as sensing platforms ir
multiple methodologies that explored the analyteggered modulation of Q&
photoluminescence, either by quenching or enhancing mechanisms, or even FRET process

[2].

However, the higher reactivity of these nanomaterials significantly limited the selectivity of
the determinations, particularly in the case of samples with if@eng species or complex
matrices, demanding the utilization of complementary selectivity enhancing strategies.

The combination of QDs, as fluorescence sensing platforms, and chemometrics, to analy:
the PL data they provide, could be a straightforwardtegy to circumvent selectivity issues
without the need for postsynthesis QDs functionalization, even allowing the possibility of
exploit the secalled seconebrder advantage [3].
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Cancer is the main cause of morbidity and mortality worldwide. In 2020, 19.3 million new
cases were diagnosed and almost 10 million camekated deaths were reported [1]. The
limitations of the current cancetherapeutic highlight the need to develop new treatment
modalities. Photodynamic therapy (PDT) is a minimally invasive procedure which result
from the interaction of three main components: a photosensitizer, a light source and
molecular oxygen [2]. Upoight irradiation of appropriate wavelength, the photosensitizer,
once internalized into the cancer cell, will trigger different photophysical and
photochemical reactions, which culminate in the production of reactive oxygen species,
leading to cancer celtleath [2]. Verteporfin is a protoporphyrin derivative clinically
approved as a photosensitizer for aggated macular degeneration and currently under
clinical trials for the treatment of different cancer typ. Nevertheless, its poor solubility

in aqueous solution and low tumor selectivity can limit the clinical use of this molecule.
Taking this into account, the purpose of this work was to develop lipid nanoparticles for the
entrapment of the photosensitizer Verteporfin to improve its water solupgihd selectivity
towards cancer cells. Nanoparticles were produced using a simple and affordable metho
and an encapsulation efficiency of more than 95% was obtained, along with particle size
suitable for intravenous administration. Moreover, the nanofmiations were nomn
hemolytic and revealed a low dark toxicity, in normal (L929) and cancer-{M¢&fs. Upon

light irradiation using a LED light source (690 nm) at low light doses, a high cancer cell dea
was obtained at the same range of concentratiéested in dark conditions, demonstrating
that the encapsulation of the drug could maintain its high PDT effect. Additionally, an
increased production of reactive oxygen species and induction of apoptosis i¥¥ M€l
occurred following light irradiationdemonstrating once again the efficacy of the PDT using
verteporfinloaded lipid nanoparticles.

Overall this data suggests that the lipid nanoformulation developed is an effective
verteporfin delivery vehicle, holding great promise for a future PDTcalimapplication.
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p-Conjugated poly(azomethine)s (PAZs) has been widely studied in recent decades due
their optoelectronic, thermal and morphological properties in advanced optoelectronic
applications as activeor bufferlayers in polymer solar cells (PSCs) and polymer-light
emitting diodes (PLEDSs). [1]

Structural units based on Group IV atoms have besed as moieties that improve
processability both thermally and in solubility for advanced materials in optoelectronic
devices. [2 Our research group has extensively reported different series-adrpugated
PAZs containing silicon with high aromatic content and interesting optoelectronic, thermal
and morphological properties, which allows us to propose them as active materidis in t
construction of optoelectronic devices (Fig.1). [3] Thus, this work focuses on the design of
series of dimethylsilane/tetraphenylsilaf®sed PAZs as well as on the study of their
optical, electronic, thermal and morphological properties for orgatécteonics.
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Fig.1.Some TPS/DMBased PAzMs prepared and their band gaps values (eV).
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En la dltima década, pbli acideL lacticalPLLAha generado un gran interés en el ambito biomédico
debido a sus prometedoras aplicaciones como sistema liberador de farmacos, apdsito o, inclusc
prétesis [12]. Este poliéster alifatico, ademade haber demostrado ser biocompatible y
biodegradable, posunas magnificas propiedades fisgpdmicas como una buena procesabilidad y
resistencia mecanica que le convierten en un candidato excepcional para ser empleado en Iz
mencionadas aplicaciones coromatingpara implantes. Sin embargo, la alta hidrofoltéal inherente

a este material, ademas de la ausencia de grupos funcionales en su superficie capaces de atre
células, pueden comprometer la adhesién y proliferacion celular para una buena integracion. Com
consecuencia, se puede desencadenar una respuediEmatoria negativa, llegando, incluso, al
rechazo del implante. [3]. Por ello, en los ultimos afios, el disefio y la preparacion de materiales co
actividad antibacteriana, antiinflamatoria y anticoagulante ha aumentado considerablemente con el
objetivo de mejorar la hemocompatibilidad.

En este trabajo, se presenta una estrategia quimica capaz de anclar de forma permanente un farma
antiinflamatorio (Indometacina) a la superficie del PLE#ta union covalente, se ha llevado a cabo
empleado la reaccidrlick entre azidas y alquinos catalizada con cobre. Por tanto, previa a la
conjugacion del farmaco a la superficie, han sido necesarias las correspondientes derivatizaciont
para disponer ddos grupos funcionales requeridos. La eficacia de la metodologia ha sido estudiadz
empleando diferentes técnicas y ensayos como resonancia magnética nuclear (RMN), angulo c
contacto, espectroscopia de fotoelectrones de rayos X (XPS) y microscopiareéscincia. Ademas,

la capacidad antiinflamatoria de la superficie ha sido estudiada mediante los pertinentes ensayo:

biolégicos [4].
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Fig.1.Esquema acortado de la bioconjugacion de la indotemacina y sus resultados.
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Os compostos organicos persistentes e moébiles (PMOCSs) debido as caracteristiegsiffseas dos
mesmos, movense con facilidade a través do ciclo da aogdando a auga de consumo [1]. Se
adicionalmente presentan toxicidade poden supor un perigo potencial para a saide humana. Por isc
nos Ultimos anos estase a tratar de pofier freo a estas substancias co desenvolvemento d
regulamentos adecuados para o seontrol [1]. Porén, a metodoloxia analitica para a slUa
determinacion, particularmente en fluidos biol6xicos humanos é practicamente inexistente.

O obxectivo do traballo é sentar as bases analiticas para que nun futuro proximo se poida establect
o0 nivel c& exposicidn humana a estas substancias a través da analise dos ourifios. Para iso, realizol
unha comparacion de diferentes metodoloxias cromatogréficas acopladas a espectrometria de mas:
(MS) que permitan unha mellora na determinacion, en urina, dual ¢ 38 compostos modelo de
elevada polaridade e carga variable. Asi, estudaronse modos coma a cromatografia liquida de fa
reversa (RPLC), de modo mixto (MMLC) e de interaccion hidrofilica (HILIC), e a cromatografia de fluic
supercriticos (SFC).

Coa in de comparar estes modos cromatograficos, estudouse a retencion e a forma dos picos obtido
dunha mestura dos compostos modelo en auga ultrapura para RPLC e MMLC e en acetonitrilo pa
HILIC e SFC, cun total de 9 columnas diferentes. Asi, descartdmmhgmbas e continuouse o estudo
coas 4 columnas que proporcionaban os mellores resultados, sendo estas: as columnas Torus Dic
Zorbax Sil de SFC, a columna Trinity P1 de MMLC e a columna Luna C18 de RPLC. Posteriorm
analizaronse 0s rendementos dastmediante a analise de mostras con adicion dos compostos
modelo en matriz real (urina). Levaronse a cabo ddas preparacion diferefiiete-and-shoot e
extraccion en fase solida (SPE) con cartuchos de Oasis HLB de 60 mg. Estas probas mostraron qu
picos dos compostos non se vian afectados en termos de retencion ou forma de pico en ningunha d:
4 columnas. Si se apreciou diferenza nos efectos de matriz na determinacién, onde o método co
menor efecto matriz foi o da SFC empregando a columna TorusAdiealidacion do método
instrumental para 31 PMOCs modelo produciu linealidade e repetibilidade aceptables, e con limite
de cuantificacion variables entre 0,1 e 25§JL.

Por tanto, levouse a cabo un estudo preliminar de preparacion de mostra para medlora
sensibilidade. Realizaronse SPEs con cartuchos Oasis HLB de 60 mg a pH 2,7 e 12. A eficaci
extraccion obtida foi adecuada para unha fraccion significativa dos compostos. Por outra banda, par
0s compostos mais polares e ionicos, observouse quee seolecaban cartuchos en serie, estes
compostos quedaban retidos no 2° cartucho polo que se procedeu a aumentar a cantidade de
adsorbente dos cartuchos a 500 mg. Este cambio favoreceu a adecuada retencion dunha fraccic
maior de compostos, pero non da tdidade. Asi pois, estableceuse que a extraccion en fase solida
con cartuchos de Oasis HLB é unha metodoloxia de preparacion de mostra adecuada para un
fraccién dos PMOCs modelo estudados. Por tanto, o traballo futuro dirixirase cara a mellora da etap
de preparacién da mostra.
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Amines are a class of molecules with major valece in biology, pharmaceuticals, and
industry. They have unique properties, including basicity, polarity and hydrogen bonding
capacity [1]. In humans, amines are present in amino acids, neurotransmitters and nuclei
acids extremely important for the lifed SEA &GSy OSo 1 fa2 Ay L
contain amine functionalities and in industry, amines are present in fertilizers and
disinfectants. The soalled biogenic amines can represent a problem in the food industry,
since some of them represent hreat to human health.

Due to the high standards of quality control patterns in different industrial sectors, strong
demand for coseffective and reliable analytical devices able to detect and quantify amines
has been verified [2]. The application of sers offers the possibility to achieve -gite
information, employing basic sample preparation protocols and simple instrumentation,
when compared to standard methodologies such as chromatography.

Optical sensors, essentially those sensors that use Ukeé/is region, present several
advantages for ossite inspection operations, mainly because they offer information
without the need for complex analytical instruments. However, most optical sensors for
amines detection have poor selectivity and resoluti®h Thus, in this work, we report dyes
and lanthanidesbased optical sensors for the determination of amines in vapour.

Dimethylamine

H\N/ Putrescine
HzN\/\/\
\ NH,

o000

Fig.1. lllustration of optical sensing of amines.
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The presence of organic micropollutants (OMPs), such as persistent organic pollutanty §ROPs
contaminants of emerging concern (CECs) has been documented in several aquatic environments. T
bioaccumulation of these compounds has become a matter of concern for its possible transfer to the
food chain and impact on several wildlife specieshef tnarine environment and human consumers

of seafood. Thus, the aim of this work was to apply a wide screening strategy in order to detect
different types of OMPs in fish and clam samples from the Portuguese coast.

Liver and musclef Trachurus trachurusSolea solea, Microchirus azevia, Microchirus variegatus,
Trisopterus luscuand the whole body ofpisula solidavere collected from different areas of the
Portuguese coast within the proje@EIGContaminants in commercial species from the Portuguese
coast). Sample treatment was performed by three matrix splidise dispersion (MSPD) methods
[1,2] and then the extracts were analyzed by both liquid and gas chromatography coupled to high
resolution mass spectrometry ({IRMS and GBRMS).

In this way, a tadl of 120 OMPs were identified by using two higkolution [3] and one low
resolution (NIST) spectral libraries. From the substances detected, 58% of them were industria
reagents, 22% were pharmaceuticals and drugs, 12% cosmetic products and 8% pefiesides,

the number of OMPs identified using the three different MSPD methods was compared. The methoc
that allowed to detect the highest number of OMPs was the one incorporating silica impregnated with
sulfuric acid, likely because of its capacityemove lipids and other interfering substances.

Among the investigated samples, clams and fish muscle showed a similar contamination profile
regardless of the collection area and a higher number of OMPs detected as compared to fish livel
which exhibited adifferent profile. This may be attributable to the lower amount of liver matrix
available and its higher complexity.
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O cannabis é a substancia ilegal mais consumida en Espafia e, practicamente, en todo o mundo. N
ultimos anos diversos paises e territorios legalizaron o consumo desta droga con fins terapéutice
e/ou recreativas. Ademais, comezaron a comercializarse stigeprodutos con cannabidiol (CBD)
polos seus supostos beneficios para a saude, dado que este composto non presenta actividac
psicoactiva. Por outra banda, et&rahidrocannabinolK9-THC) é o composto presente no cannabis
con propiedades psicoactivascal esta relacionado con numerosos efectos prexudiciais para a saude
[1].

Por todo isto, compre dispofier de metodoloxias que permitan seguir de forma veraz é rapida c
consumo de cannabinoides. Neste sentido a analise de augas residuais con fins epideasi¢2] é

unha ferramenta altamente Util e complementaria a outros indicadores, como poden ser as enquisas
Por tanto, o obxectivo deste traballo foi o desenvolvemento dunha metodoloxia analitica para a
determinacion dos metabolitos hidroxilados e caxtbados do CBD ®&9-THC, ademais das propias
substancias e os seus acidos precursores, o acido tetrahidrocannabindlico (THCA) e o A&ci
cannabididlico (CBDA). Tamén se determinou a presenza de cannabinol (CBN), de maneira que se p
ter unha visién o maisompleta posible do consumo deste tipo de sustancias.

Con esta fin, estudaronse etapas criticas do proceso analitico como son a filtracién e 0 axuste do |
das mostras, asi como as diferentes condiciéns da extraccién en fase edlida € offline), e a
posterior determinacion mediante cromatografia liquida acoplada a espectrometria de masas er
tandem (LEMS/MS). Desta forma, observouse que era necesario lavar os filtros con metanol e
engadir patrons marcados isotopicamente antes desta etapa para mariméz corrixir,
respectivamente, a perda por adsorcién dos analitos mais hidr6fobos na etapa de filtracion.

Tras desenvolver a metodoloxia analitica, esta validouse obténdose limites de cuantificacion d
método inferiores a 5 ng/L e recuperacions analitimasango 102130 %, cunha desviacion estandar
relativa inferior ao 25 %.

Finalmente, analizaronse mostras de tres localidades espafiolas distintas. Os resultados amos:
presenza d&9-THC (1647 ng/L), dos seus metabolitos (201 ng/L) e do seu precurséacido (34

141 ng/L). No caso do CBD, s6 foi posible detectar este compa$b (@/L), non sendo posible
detectar nin o seu precursor acido nin os seus metabolitos, o que pode indicar unha exposicion topic
pero non un consumo oral nin por inhalacion.l&sla parte, o CBN foi atopado tamén nas tres
localizaciéns (@4 ng/L).
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Loss of kidney function results in ineffective elimination and, consequently, accumulation of potential
toxic substances in the organism [1]. These compounds are named uremic toxins when thei
accumulation interferes with biological activities. Indoxyfatel (INDS) ang-cresol sulfate (pCS) are

two examples of uremic toxins, whose high concentrations are associated with the development anc
progression of several pathologies, namely renal (e.g., chronic kidney diS&d¥eand cardiovascular
diseases [1]Thus, the implementation of methodologies that allow accurate measurements of the
circulating levels of these compounds in the body is demanded to obtain a fast diagnosis and defin
the best treatment strategy. Considering this need, an automatic andéinenmicresolidphase
extraction ((SPE) method hyphenated to tandem mass spectrometry (MS/MS) detection for the
determination of INDS and pCS in plasma samples was developed.

ThenSPE procedure was based on the bead injection (Bl) concept implementedesofluidic lab
on-valve (LOV) flow system, using OASIS WAX as-exobange sorbent and a mixture of 99%
acetonitrilegHO (15:85, v/iQ1% (v/v) NEHOH as eluent. The BIOV system was dime hyphenated

to a MS detector, without use of chromatographidwan, through a flow network for iine dilution

and by connection to a rotary-gort high pressure injection valve. The MS was operated in negative
electrospray ionization mode (ESdnd data were acquired in the selected reaction monitoring (SRM)
mode (INDS m/z 212.80 > 80.00 and PQ8/z 187.70 > 107.00). ASPEBFLOVMS steps were
implemented by computer programming, rendering enhanced precision on time and flow events.
Good linearity 12 > 0.999) was achieved for concentrations ranging from 18 to 360 g fplasma.

LOQ values of 0.2 md for INDS and 0.7 mgtlfor pCS in plasma were obtained, corresponding to
values detected by MS, after sample treatment and dilution, of 0.1 and® 4. Furthermore, the
greenness of this methodology was evaluated using the AGREE metric [2], and a score of 0.71 w
achieved. The developed methodology was successfully applied to the quantification of INDS and pC
in plasma samples obtained from daool subjects and CKD patients. Accordingly, this new analytical
method can be described as an environmentally friendly methodology that have potential to be
applied to the determination of the target compounds in other biomatrices.
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Lactose malabsorption is caused by the insufficientseat synthesis or reduced activity

of lactase in the brush border membrane of mucosa of the small intestine. Lactose
intolerance, the clinical manifestation of lactose malabsorption, includes clinical signs anc
symptoms like abdominal pain, flatulence,dadiarrhoea, and has an estimated global
prevalence >65% [1]. The prevention of the occurrence of these symptoms can be done b
replacement of lactoseontaining for lowlactose or lactoséree products or by including
lactase from exogenous sources in tlget, which have been shown to decrease
symptomatology of individuals after ingestion of lactasmtaining products [2].

The reference method for the analysis of lactase activity in the diet is described in the Foo
Chemicals Codex (FCC) [3], howevprasents some drawbacks, like the large quantity of
solutions used (25 mL of waste generated per sample) and the long assay time (15 min
Hence, this work proposes the development of a Higtoughput kinetic miniaturized
method in a microplate formatth (i  dzjafctosidase from. oryzaeand the fluorescent
LINR 6 S ¥ dzz2DnBlactOpyrangsidd, Awdere the first 2 minutes of reaction are
monitored, the initial rate of reaction is determined, and converted to FCC units by
calibrating with an FCGedted enzyme. This reduction in assay time coupled to the
3SYySNI A2y 2F 2dzaG wnn >[ 2F o6l aacsS LISN &
180 samples per hour circumvents the drawbacks of the aforementioned method. Analytical
validation of themethod was performed by evaluating the acid lactase activity of the
enzyme present in different commercially available food supplements, providing results
comparable to the reference method.
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Several biopharmaceuticals are glycosylated, also named glycoproteins, derived from a biologic:
source [1, 2] Glycosylation of proteins is a complex ptanslation modification. Glycans or
carbohydrates are inserted at specific sites in the recombinant protein backbone or angbaddtiis
modification can directly affect their biological activity, molecular stability, safety,
pharmacokinetics/pharmacodynamics, immunogenicity, and efficacy. Therefore, glycan moieties
must be adequately analyzed and controlled throughout to ensurdityuddowever, the intrinsic
complexity of protein glycosylation results in a high analytical ef88)].

During the development of therapeutic glycoproteins or biosimilars, assessing specific glycosylatiol
attributes, sich as glycosylation site, the glycan structure and their abundance is crucial. The
analytical methods usually applied for this analysis are capillary electrophoresis, isoelectric focusinc
high-performance liquid chromatography, and mass spectrometry. él@s, these methods are
tedious, and these methods are associated with elevated costs;rhaghtenance equipment, highly
specialized operators, and intensive procpgs9]. Therefore, biosensors have attracted considerable
interest due to advantages including casfectiveness, short amgsis time, easyo-use, and
miniaturization[10].

In this context, lectins are glycdninding proteins with specific binding affinity to free carbohydrates

or glycoproteins. Lectins have been used in the construction of biosensdhefdetection of specific
glycoproteins on human serum and glycoprofiljad, 12] Therefore, an impedimetric biosensor was
developed for the detection and evaluation of biopharmaceuticals, using Concanavalin A (Con A) &
the biorecognition element. The increase in the biosensalgstron transfer resistance, after sample
incubation, monitored by electrochemical impedance spectroscopy, confirmed the lectin recognition
and complex formation between Con A and glycoproteins containing mannose or glucose. The lecti
was immobilized ora mixed se 4 a SYo6t SR Y2y 2 { |-ditiSoNipropiankIacEdRii(No &
hydroxysuccinimide ester) for covalent immobilization of Con A. For biosensor optimization, invertase
from baker’s yeasts was used as a model glycoprotein due to its high camter@nnose. Current
work is focused on the evaluation of the biosensor concerning its applicability for the identification
and characterization of biopharmaceuticals.
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O virus da COVII® estendeuse rapidamente por todo o mundo no ano 2020, o cal obrigou a impor
peches perimétricos, afectando a mobilidade e as actividades esenciais. Coa fin de poder establece!
impacto real do confinamento no consumo de drogas, tartita (alcohol e tabaco) como ilicitas,
cémpre dispofier de ferramentas que nos permitan obter informaciéon veraz e a tempo real da
situacion actual. Dende os inicios do século XXI, a analise de augas residuais con fins epidemioloxi
(WBE, do seu nome englés) converteuse nunha metodoloxia moi Util para observar os patrons de
abuso a nivel local. Por todo isto, neste estudo pretendeuse investigar o emprego de drogas ilicite
(anfetamina, metanfetamina, éxtase, cocaina e cannabis), alcohol e tabaco dosamemeiros
meses (MarzeXullo do 2020) das restricions causadas pola crise da €OWéD catro cidades
espafiolas (Bilbao e a sUa area metropolitana, VitGa@ateiz, Castellon e Santiago de Compostela) e
duas portuguesas (Porto e Vila do Conde), enmgunelg a WBE. A andlise de drogas ilicitas, levouse a
cabo mediante unha primeira etapa de extraccion en fase sélida (SPE), e a posterior cuantificacion d
mostras con cromatografia liquida acoplada a espectrometria de masas en tand&fs/(US) [1].

Para &gunhas das mostras realizouse tamén unha analise enantiomérica [2]. A andlise de alcohol
tabaco foi efectuada mediante inxeccién directa no equipo déMISIMS, previa desconxugacion
encimatica para os metabolitos da nicotina [3,4].

Os resultados mostran que a metanfetamina non foi detectada en ningunha das cidades analizadas,
mentres que a anfetamina so foi detectada en duas cidades, pertencentes a comunidade auténom
do Pais Vasco (Bilbao e ViteBasteiz). O resto das substancias de estudo foroectiztias en todas

as areas investigadas [5]. Polo xeral, non se observaron cambios significativos no consumo dest
substancias respecto de anos anteriores, excepto para a cocaina. Por ultimo, cabe destacar que
confirmaron, mediante analise enantiomérjaous eventos de descarga directa de éxtase no sistema
de sumidoiros de Santiago de Compostela e Bilbao.
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The number of synthetic chemicals identified in municipal sewage wetatment plants (STPs)
increased steady for the last two decades. Some of them are poorly removed during conventiona
water treatments, being discharged to the receiving media, in most case surface waters. Thus, STI
are recognized as local sources ofanig micrecontaminants (particularly ingredients from personal
care products and pharmaceuticals) in the water media. Intensive agriculture areas might alsc
contribute to pollution of water masses due to the misuse of pesticides, atmospheric drift asidriga

of these compounds from treated fields to the water phase. In some cases, the levels of micro
contaminants might exceed their environmental effect, and/or environmental quality thresholds,
becoming a threat for the aquatic biodiversity, and even pheduction of tap water for populations

in the same watershed.

Herein, we provide results obtained for a selection of 79 compounds, corresponding to agriculture use
pesticides and pharmaceuticals, in water samples obtained at four different dates, frimer8 with
different pressure of residential and agriculture activities, some small streams draining agriculture
fields, and springs of groundwater. Compounds were determined using an automated procedure
combining soliebhase extraction (SPE)-tine coupkd to LEESIMS/MS.

Around 50% of selected compounds were detected in some of the processed samples. In certai
sampling places, systematic presence of pesticides residues was noticed. Some of them, such as t
insecticide methoxyfenozide, was even dettin the springs of groundwater. However, as a general
rule, the higher number of compounds above method LOQs corresponded to pharmaceuticals, no
only in small rivers directly affected by sewage water discharges, but also in a large dam, 20 kr
downstrean the closest STP. Some of the detected pharmaceuticals, such as certain cardiovascul:
drugs (i.e. olmesartan), the psychiatric drug venlafaxine and the drug metabolites O
desmethylvenlafaxine and valsartan acid, were measured above their predictedeffemt
environmental concentrations (PNEC) for the most sensitive fresh water organism. These compounc
were identified as potential hazards to the aquatic environment; moreover, they are potential
indicators of fresh water contamination, with detection frgencies above 70% in the set of processed
samples and values close to 100% in case of river water.

Fig.2. Concentration of @esmethylvenlafaxine in different sampling campaigns
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Cytochrome P450 is a family of heme proteins that catalyze the NABp¢hdent monooxygenation
of several compounds [1]. Five CYP enzymes are involved in the metabolism of 95% of drugs, forei
chemicals, and endogenic compounds in the human body [1]sftity of CYP reactions is important
in drug development, for the screening of potential substrates or inhibitors and their interactions [1].
In biological systems are necessary electron donors such as NADPH or NADH and electron trans
mediators [1]. Altenatively, electrochemical methods simplify the evaluation of CYP catalysis since
the electrode can work as an electron source, replacing partner proteins such as NADPH reductas
[1].
The study of the catalytic activity of P450 enzymes adsorbed on tfeceunf unmodified electrodes
is very difficult, due to low catalytic activity and heterogeneous electron transfer [2]. The enzyme
orientation and immobilization on the electrode surface, as well as the substrate access, are critica
steps in the developnm@ of an enzymatic biosensor, determining the sensor response [2]. -Cross
linked hydrogels are usually used for the immobilization of enzymes since they stabilize protein:
through electrostatic forces and create a microenvironment for optimal enzyme gctvit the
electrode surface [3]. Graphite pencil leads can be used as working electrodes because they sho
good sensitivity, reproducibility, high electrical conductivity, minimal background current, and are a
green tool for electrochemical analysis. Thadas a mixture of graphite, wax and clay in different
proportions. The common HB lead consists in a mixture of around 68% of graphite, 26% of clay an
5% of wax [4]. Nano structuring of their active surfaces can be done with different materials, like
carbon nanotubes (CNTSs), graphene, carbon dots. Particularly CNTs present optimal chemical ar
physical properties, like biocompatibility, high electron transfer kinetics, and high sensitivity [5].
The present study aimed to compare different strategies foe tmmobilization of cytochrome
CYP3A4 on the tip surface of HB pencil leads 0.9 mm, with or without previous surface modificatior
aiming its robustness as biosensor and ability to get acceptable results by cyclic voltammetry. Th
assessment was condudtleer in the absence or presence of the oxygen cofactor, i.e. under anaerobic
(N2 purging) or aerobic conditions, using erythromycin as substrate. The best immobilization strategy
gl & olaSR 2y | YAEGdzZNB 2 ¥ tlinearpflyetBy®nirhine)p 0.1¥1d ef Y [
YdzZt GAglLEtSR OFLNb2y yly2idzoSar on >[ 2F wmn Y3
SiketSyS3ateodz2t RAIteOARet SGHKSNE FyR GKSy Lk
typical MichaelisMenten kinetics. Hece, this study provided an initial step to improve the
immobilization of CYP3A4 on graphite electrodes and to proceed with the metabolism assessment.
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As espéciesC. sempervirend. e J. communisL. s&o amplamente plantadas como arbustos
ornamentais em parques e jardins, enqua@oladanifelL. é frequentemente encontrada em areas
silvestres. No entanto, estas espécies apresentam um elevado potencial para serem cultivadas e
terrenos marginais [1 Diferentes estudos investigaram a composi¢cdo quimica dessas espécies po
GCGMS; no entanto, a maioria refeise ao dleo esencial (OE) obtido por hidrodestilagdo das folhas de
C. ladanifee C. sempervirensissim como de bagas decommunissendo escssa a informacao sobre
outras partes das plantas [2,3].

No ambito do projeto BBIU BeonNAT, o presente estudo teve como objetivo avaliar a composicao
quimica de OE extraidos por destilacdo a vapor da parte aérea dessas trés espécies e as s
propriedades bioativas (antioxidante, antibacteriana, citotéxica e -amflamatdria) tendo como
finalidade o desenvolvimento de produtos de base biolégica em diferentes inddstrias.

Assim, cada espécie foi colhida em duas origens diferentes para procurar difeqeiestipos
associados a diferentes localizagBes geogréficas [4]. Os resultados obtidos sugerem que a colhe
dessas espécies em diferentes localiza¢des geograficas interfere no rendimento do OE e respecti
composigdo quimica, sendo que o maior teor egéenos foi observado efd. sempervirenseguido
de J. communisCom excec¢do de uma das origenddadanifelque apresentou viridiflorol como o
composto mais abundante, as trés espécies apresentaram em confpireno como composto
majoritario. Os OEde C. ladanifelmpresentaram potencial antibacteriano, apresentando valores de
concentracdo minima inibitéria (CMI) de 0.3 a 1.25 mg/mL. Relativamente as restantes bioatividade:
o OE deC. ladaniferrevelou uma inibicdo da oxidagédo de 83%, enquanto q@¥Eade]. communis
apresentou citotoxicidade na linhagem celular MCE os OES. sempervirensC. ladanifeexibiram
0 maior potencial na linha celular N@460. Qualquer um dos 6leos apresentou actividade- anti
inflamatéria, destacandse o maior potetial na especie de&. sempervirenGo: 11-14 ng/mL),
seguido do OE d€. ladanifer IGo: 1921 ng/mL) e J.communis(IGo: 24-85 ng/mL). As espécies
avaliadas revelaram ser uma fonte viavel e de baixo custo de OEs que podem ser utilizados para
desenvolvimento de produtos de base biolégica em diferentes industrias.
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Synthetic cathinones, such as 3nkthylenedioxypyrovalerone (MDPV), are widely abused
due to their psychostimlant effects [1]. Being chiral compounds, studying the influence of
stereochemistry in their biological/toxicological properties (enantioselectivity) is of great
importance [2,3] as well as the racemization phenomena since enantiomers can undergc
racemizaion in certain temperature and acidic/basic environments [4]. Moreover,
enantioresolution methods that allow the separation of the enantiomers of synthetic
cathinones have been reported, being liquid chromatography (LC) using chiral stationan
phases (CSPthe technique of choice [5].

In this work, the sempreparative enantioresolution of MDPV and a racemization study
were performed by LC using amylederived CSPs. The enantiomers were successfully
separated with aselectivity factor of 1.4 and a resdion factor of 1.7,collected with
enantiomeric ratios (e.r.) higher than 95% and recovery rates of 92% and 93%. Thi
racemization of the enantiomers of MDPV was affected by higher temperatures.
Nonetheless, for 48 h at room temperature and 24 h at 37 RE€ enantiomers were stable
since minor/no changes were observed in the e.r. values.

Additionally, a permeability study was performed to evaluate the potential
enantioselectivity of MDPV in the passage across the -2aunonolayer, a widely useid

vitro model for intestinal permeability studies. To detect and quantify MDPV, an UHPLC
method was developed and validatedigh selectivity for MDPV and good linearity were
observed in the tested concentration range (&80 uM) with correlation coefficients
always higher than 0.999. An accuracy ranging between 102 and 109%aytand intra

day precisions with coefficients of variation below 15%, limits of detection and
jdzt YGAFAOLFIGAR2Y 2F ndnco >a YR nomdp >az
significant differences were found between the enantiomers in the passage across the Cacc
2 monolayer (no enantioselectivity).
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Lipids are responsible for critical roles in many vital biological pathways. These biomolecules act ¢
potent signalling agents since many diseases are assdaidtk disruptions in lipid metabolism and
function including neurological disorders, autoimmune diseases, and cancer [1,2]. Fluorescen
labelling is one of the main tools used for the investigation of biological functions involving lipids,
namely for claifying metabolic pathways and molecular mechanisms of diseases where these
molecules are of crucial importance [3f this work, an automated flow procedure was developed
for the bioconjugation of a coumarin to a phospholipid, allowing to tailomtuest suitable conditions

for the synthesis of fluorophores covalently conjugated to these biologically relevant targets. The
coumarin moiety (COUM) was chosen to provide a fluorestamnsuitable for biological monitoring

with low interference with the pbspholipids structure and biological functions [4]. Moreover, a
phosphatidylethanolamine derivative (POPE) was used since it belongs to one of the most abundar
class of phospholipids in mammalian cells with an essential role in several cellular pr¢sgs@sie
possibility of using the coumariipid probe to report the radical species attack to membranes was
assessed by incorporating the probe in large unilamellar vesicles (LUVs) and multilamellar vesicle
(MLVs) that were then exposed to oxidativenddions. The capacity of the COLUROPE probe to
report oxidation by AAPidenerated peroxyl radicals in egd {phosphatidylcholine (EPC) vesicles

was evaluated.
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Fig. 1FLIM images of MLVs incororated with coumd&f@PE probe, (A) 80 mniB) 18 mra
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O acido acetilsalicilico (AAS) é um dos medicamentiis utilizados em todo o mundo, e uma das
moléculas mais estudadas. O mecanismo de a¢éo deste farmaco é dependente da dose, pelo qt
para niveis de concentragdo baixos, € usado como agentéramtbético, na prevengéo de doencas
cardiovasculares. Poutro lado, para doses intermediérias e altas podem destaeass efeitos anti
inflamatério, analgésico e antipirético [1]. Mais recentemente, outros usos clinicos tém sido
investigados, nomeadamente a sua atividade anti tumoral e 0 seu impacto na doergdaheimer

[2,3]. O AAS tanto pode ser usado como Unico principio ativo numa formulagédo farmacéugco, ou
combinacdo com outros principios ativos de forma a melhorar a sua agao terapéutica [1].

Dentro das nanoparticulas fluorescentes usadas em quiemetditica, os pontos quanticos tése
destacado devido as suas propriedades Oticas e quimicas muito interessantes. Entre muita
caracteristicas fascinantes podem destasaa facilidade de adaptac¢éo da sua sintese em funcao das
caracteristicas do nanomatial que se pretende obter, o ajuste da sua quimica de superficie que
permite modular a sua reatividade e o facto de possuirem um espectro de absor¢do amplo ao pass
que o seu espectro de emissao é estreito, possibilitando a excitagdo simultdnea deQidsiosima
Unica sonda combinada usando apenas um Unico comprimento de onda de excitacéo [4,5].

A baixa seletividade tem sido destacada como a principal desvantagem do uso destes nanomaterig
em quimica analitica, especialmente em amostasmplexas. Assim, algumas estratégias tém sido
desenvolvidas com vista a resolver este problema, sendo que o uso de ferramentas quimiomeétrica
para tratar os dados de fluorescéncia obtidos tem sido um dos que mais se tem destacado [4]. O us
de dados de sgunda ou maior ordem (como por exemplo dados cinéticos ou matrizes de exeitacdo
emissdo EEM) quando acoplados a ferramentas quimiométricas adequadas possibilitam determinau
o analito mesmo na presenca de espécies interferentes néo incluidas duraniieragéal.

Neste trabalho pontos quéanticos binarios de CdTe e ternarios de Aghagh combinados numa
Unica nanossonda para determinar AAS em formulagdes farmacéuticas. Os dados cinéticos fora
processados por diferentes ferramentas quimiométricas, nomeadamanfeldedPLS(U-PLS) e
artificial neural network(ANN). A ferramenta quirnmétrica com que qual se obteve dados mais
robustos possibilitou a quantificacdo de AAS, mesmo na presenca de outros principios ativos.
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A rew versatile, robust, rapid, and miniaturized micro sequential injection coupled with therlab
valve (USIALOV) technique was fbllown to perform inhibitory studies on the dihydrofolate
reductase (DHFR) enzyme using mbtded compounds (Fig. 1).

DHFR catalyzes the reduction of dihydrofolate to tetrahydrofolate in an NARPpe&hdent manner

[1]. This enzymatic reaction interferes with the various amino acids, thymidylate, and purines
biosynthesis and is also an important target for anticancer dsugh as methotrexate [2]. Ruthenium
and diiron compounds have been extensively studieditro and in vivosince they are showing
promising anticancer properties [3,4].

The metal complexes exhibiteds¢alues in the range 1.3 0.3 to 108° 7 mM, with half of the
complexes lying in the lowM range, i.e., 1.3 0.3 to 4.4° 0.2 M. For comparison, methotrexate
(MTX), a known inhibitor of DHFR, has apV@lue of 0.38 0.06 M.

The automated system requires very little sample (approximately 40 planmysis), uses minimal
reagents (5 times less than the batch procedure used), and generates very little waste (around 1.2 m
per analysis) compared with batch methods, considerably reducing costs.

Fig.1- nBIALOVdeveloped system used to identify possible mdiaked inhibitors for DHFR enzyme.
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Las aminas bidgenas provienen de la descarboxilacién enzimatica de aminoacidos [
Grandes cantidades de aminas bidgenas producen efectos tdxicos en nuestro organismo [
Ademas de encontrarse en los organismos vivos, ellas se pueden encontrar en@iment
bebidas fermentadas. Se generan durante un inadecuado procesamiento o
almacenamiento, como consecuencia de la actividad microbiolégica. Por esta razén, s
deteccién y cuantificacién es esencial en el control de la calidad de los alimentos. El objetiv
de este trabajo ha sido el estudio espectrofluorimétrico de la amina bidgena Triptamina y
su precursor, el aminoacido Triptofano.

Ambos analitos fueron estudiados por fluorescencia molecular, encontrandose que la sefi
de fluorescencia de la Triptamina esas intensa que la de su precursor. Durante la
optimizacién de los parametros instrumentales y quimicos tales como el pH y la presenci
de ciclodextrinas, surfactantes e iones metalicos, se vié que’th @alores mayores de 50
ppm hacia que la sefial deTript6fano desapareciera, mientras que no afectaba
practicamente a la sefial de la Triptamina.

Se ha explorado la posibilidad de determinar Triptamina en presencia de Triptéfano. S
estudio la variacion de la sefial de fluorescencia en ambos analitoeidriudel pH y en
presencia de Ct para encontrar las condiciones optimas. Se observé que la sefial de
Triptamina + Cli es méxima en medio acido, mientras que la sefial del Triptéfano en
presencia de este i6n metdlico desaparece por encima de pH 7. Déoesia, existe la
posibilidad de determinar Triptamina en presencia de su aminoacido precursor, el
Triptofano.
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Food contains minerals, which are required by the organism in small amounts and are essential fo
regulating metabolism and maintaining human health. However,ritalao be a source of potentially toxic
elements (PTES)e.Hg, As, Cd, neessential elements with potential hazardous effects on living organisms
and ecosystems, even in low concentratifitj. Whether for nutritional research, risk assessment or
compliance with food legislation, analytical methods that allow easy, fast, accurate and reliable
determination of multiple elements simultaneously are essential. Those methods should batedlid
against specified performance criteria (e.g., linearity, specificity, precision, limits of detection and
guantification, repeatability) to guarantee the quality of the resy®$. Many methods for quantifying
minerals and PTEs in food are described in the literature, which make it difficult to choose the most
appropriate method, once some focus exsiltely on one group of elements or imply the use of different
quantification techniques to determine the set of different elements groups. Most studies are only validated
for a single food matrix (e.g., rice or fish or chicken, etc) and authors oftentdpaocify whether the food

has been processed or not.

The present work aimed to validate a simple and efficient method that can be used routinely and guarantee:
the correct and simultaneous determination of the concentrations of ma@wd micreminerals,and PTEs

in different real food matrices (raw or processed state). As the effects of processing/cooking on food
compositional values are not yet well described and understood, it was also examined whether different
food processing (grilled and boiled) d¢dw@lter the mineral and PTEs content of the foods studied. Based on
the results, recommended intakes of the foods studied were proposed according to the Recommended
Dietary Allowance and the Tolerable Upper Intake LE8jel

A single digestion method, based on HN@d HO; in conjunction with microwave (elevated temperature

and pressure) was applied to various real food matrices (fish, chicken, mussels, rice, and seaweed) |
decompose the samples and solubilize macro, micro, and potentially toxic elements. The elements wert
then quantified by inductively coupled plasma mass spectrometryNISP

The performance of the method met the requirements of the Portuguese Association of Accredited
Laboratories (RELACRE), being successfully validated for As, Ca, Cd, Cu, Fe,agnManfor certified
reference materials and real food samples. The blank (with values < LOD), fortification samples (percentagt
of recovery always between 820%), certified reference material (bias < 10%), and food samples results
met the performarce requirements defined by RELACRE.

Results showed that cooking food samples (boiled, or grilled) lead to significant changdsg(g 0.05) in

the concentration of most of the elements, although no significant changes were seen between treatments.
Forexample, Na content in raw fish was reduced from 53.6 to 0.003 mg/g in boiled and grilled fish, reducing
the health concerns associated with the ingestion of this element (100 g of raw fish, consumed typically ir
Japanese cuisineshusi- would surpass 3.times Na recommended dose). Estimations of the amounts to
be consumed to reach the recommended daily doses were attained for all minerals studied.
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According to the World Health Organization (WH@)pient airpollutionis estimated to causepito
9 million deaths annually and millions of lost years of healthy life worldwidéfhpngair pollutants,
atmospherigparticulate matter(PM) was classified as carcinogenic to humans and several
epidemiologic studieshave associated PM inhalation to specific adverse health outcomiesir
toxicity is mostly attributed to particle size (being RMnd PM sthe most studied fractions due to
their potential to penetrate and deposit in different regions of respiratory system after inhalation)
and to PMassociated pollutantspptential contributors to PM toxicity)2]. As posing a great risk,
several countriehave implemented limit values and emission reduction measures to minimize the
risk, which are currently based on the total pollutant content in PM. In the last decades, studies have
been focused on the determination of the pollutant fraction that can tesdived in respiratory fluids
(inhalation bioaccessibility) as they could provide valuable information of how substances may
interact with organisms. In addition, bioaccessibilities are considered better estimators of the health
risk posed by pollutants ainst the overestimation when total concentrations are used, being broadly
used in human health risk assessment models to achieve a more realistic assessment [3]. Differel
methods have been performed to estimate inhalation bioaccessibilities of substane®gin vitro
physiologically based extraction tests (PBE&€) most preferred alternative due to their benefits.
These tests involve the use of simulated biological fluids for extracting PM pollutants (i.e.,
bioaccessible fraction) under conditionsrttperature, agitation, solidiquid ratio (S/L) and extraction
time) similar to those found in the human body. Moreover, the use of controlled conditions to perform
the tests allow the study of parameters influencing bioaccessibilities [4].

In this work, be study of inhalation bioaccessibility of pollutants associated to PM Iy wtro PBET

F LILINRF OK ¢l a LISNF2NXSRXI dzaiy3 DIFYofSQa FyR |
fluids asbeing representative of different lung regionBue to he lack of standardized PBET
conditions, they were selected basing on the available literature to obtain the most realistic results,
while validated analytical procedures for the measurement of pollutants occurring in PM and
bioaccessible fractions were pled. Bioaccessibilities of 23 % and 31 % were estimated by average
for polycyclic aromatic hydrocarbons (PAHS) inifPMnd PMs, respectively; while mean
bioaccessibilities of 83 %, 68 % and 41 % were obtained for bisphenol A, organophosphorus flan
retardants (OPFRs) and phthalate esters (PAES), respectively,»# Msb, correlations between
bioaccessible ratios and PM properties were observed (mainly withsRErbon content), while
health risk assessment considering both total and bioaccessidlé p dzii  y 14 Q 02y O
conducted.
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The aim of thisstudy is to assess the action of different plant extracts on the activity of
enzyme myeloperoxidase (MPO) in an automatic way. As promising candidates for MP(
inhibition, it is intended to understand how the constituents of these extracts correlate with
their antioxidant and antinflammatory properties.

In inflammatory and infectious processes, the concentrations of this enzyme are increasec
being an inhibition target to limit these procesdés.

For this, an automatic sequential injection analysis (SIA) systemdemasloped and
optimized, and the results showed very satisfactory accuracy and precision.

In the group of selected plant extracts, IC50 values from 0.029 + 0.002 mg/ mL to 35.4+ 3
mg / mL were obtained. Arbustus Unedo proved to be the most inhibitgisaet for MPO
based on its phenolic

compound content.

Considering the simplicity and speed of the automatic SIA method, its coupling to MPC
inhibition assays becomes a good alternative to other conventionally used methods.

This work also supports the ptmacological use of these species that may be related to the
treatment of infection and inflammatiof].
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A quimiometria consiste no uso de métodos matematicos e estatisticos multivariados para otimizaga
de desenhos experimentais, para melhorar a compreensdo dos dados fisico/quimicos obtidos pelc
métodos de referéncia e para correlacionar as propriedadesftgiimicas de amostras com os dados
instrumentais. Nesse sentido, esta disciplina ndo pretende retirar protagonismo aos métodos de
referéncia ou técnicas experimentais comummente utilizadas (pois sem estess@®rn@&nos
abrangente) mas sim funcionar comma ferramenta completar.

Os métodos matematicos/estatisticos multivariados possuem diversas vantagens em relagdo ac
métodos univariados. A primeira grande vantagem que pode ser enumerada esta relacionada com
presenca de interferentes nas amostras. Nos métodos univariados qeteas um valor/ponto €
medido por cada amostra (dados considerados de ordem zero), é facil perceber que se as amostr
possuirem um interferente, o valor/ponto registado pode ser afetado pela presenca deste
interferente. Esta situagdo acarreta normalmerdé&versas operagdes um pouco complexas (ex:
filtracdo, derivatizacdo, separacdo, etc) para a remogdo do mesmo, tornando o método meno:
simples, mais moroso, dispendioso e geralmente menos amigo do ambiente. Em relagdo aos métod
multivariados onde variosalores/pontos sdo medidos na mesma amostra (dados considerados de
primeira, segunda, etc ordem dependendo do ou dos equipamentos utilizados) a presen¢a de um o
mais interferentes nas amostras ndo é muito relevante, pois o efeito destes na quantificacdo dc
analito de interesse pode ser evitado através da aplicagdo das ferramentas quimiométricas corretas
Por exemplo, se estivermos a lidar com dados de primeira ordem (vector de dados, ex: espectro d
infravermelho préximo) basta que o conjunto de amostrakzatlas na calibragdo contenham a
presenca do interferente para ser possivel determinar o analito de interesse em amostras nac
calibradas. No entanto, se estivermos a lidar com dados de segunda ordem (matriz de dados, e
espectros de infravermelho préximecolhidos ao longo de um periodo de tempo), ndo € necessario
utilizar amostras na calibracdo que contenham a presenca do interferente para ser possive
determinar o analito de interesse em amostras com interferentes ndo calibrados. Isto é, é possive
quantificar o analito de interesse em amostras de validagdo que contenham um ou mais interferentes
que nao foram introduzidos na etapa de calibracéo devido a conhecida vantagem de dados de segun
ordem. Outra grande vantagem da utilizagdo dos métodos mateoslestatisticos em relagdo aos
métodos univariados é a capacidade que estes possuem para realizarem determinagGe
multiparamétricas através de uma Unica analise. Isto év@ aquisicdo de varios valores/pontos
como referido anteriormente que podem cant infformagdo de varios analitos (ex: espectro
infravermelheproximo). Outras vantagens que podem ser referidas sdo o aumento da seletividade,
sensibilidade, bem como a identificagédo de outliers [1,2,3].

Assim, a utilizagdo da quimiometria € uma ferraagmportante de apoio a quimica analitica e o seu
uso é cada vez mais indispensavel em diversas areas.
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Shortlength monolithic column in low pressure flow systems is a recent approach of high
analytical potential. This strategypmbines the use of a monolithic column (able/known of
high separation efficiency) and the versatility of FIA systems, to enable the implementation
of miniaturized chromatographic systems with different tailored valence3][1

In recent works, a low prease chromatographic system with an amperometric detector
was used for the determination of trigonelline at cathodic potentials [1], and caffeine and
chlorogenic acids at anodic potentials [2]. In this work, the simultaneous determination of
these analytesn green coffee extracts was performed. To this goal, one exploited the
electrochemical technique multiple pulse amperometry, which has been scarcely used ir
analytical approaches. The chromatographic system was based on aldngtin Gs
monolithic columnand an amperometric detector comprising a bordaped diamond
working electrode, an AgCI/Ag reference electrode and a glassy carbon auxiliary electrode
The separation of the compounds was achieved througkpain chromatography.

The following experimema conditions were evaluated: the mobile phase composition, the
supporting electrolyte composition for the electrochemical detection and the potential
conditions inherent to the multiple pulse amperometry technique. The developed
methodology allowed the Biultaneous separation and identification of 4 antioxidant
compounds in green coffee extracts: trigonellinecdfeoylquinic acid, caffeine and 5
feruloylquinic acid (Figure 1). The developed methodology presented a determination rate
of 9 analyseperhour, an eluent consumption of 5 neranalysis and a detection limit of
17.6 umol.dn?, 11.8 pmol.dnfand 10.3 pmol.dnd for trigonelline, 5CQA and caffeine,
respectively.

Current intensity (pA)

Trigonelling

| . |
0 100 200 300 400
Time (s)

Fig.1.Chromatogram obtained at the optimized conditions of mobile phase composition and
detection parameters. Applied potentialg: +1.6 VV (0.03 s}p -1.5V (0.03 s).
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Protein phosphorylation plays a significant role in many biological mechanisms, including cel
differentiation, cell cycle control, metabolism, and apoptosis, therefore, being systematically
associated with several diseases such as cancer and neurodetiencEnrichment is a crucial
procedure step to overcome analytical challenges related to the nature of phosphoproteins, suct
as their dynamic modification patterns, sghoichiometric concentrations, and low mass
spectrometric response. [1]

lon metal affnity chromatography (IMAC) has become the most used among the several
phosphopeptide affinity enrichment techniques. Despite continuous developments of IMAC
materials for phosphopeptide enrichment, unbiased and quantitative recovery of
phosphopeptides itomplex

biological mixtures continues to pose a challenge. For example, the peptides' aminoacidi
composition significantly impacts their affinity for the various metal ions used in IMACs. As 8
result, quantifying phosphopeptide content while retainingthgglectivity remains difficult. [2]

In our work, we have compared three different methods for phosphopeptide enrichment {an in
house method that was optimized, a commercial kit (Thermo Scientific REF: A32993) and th
EasyPhos protocol) [3] towards a tygdicThe ifhouse method has revealed the highest number

of unique phosphosites compared to the other two methods. Despite this result, aiMECP
analysis of the enrichment has shown only 40% of the phosphorous initially contained in the
sample. Consideringhese results, IGMS analysis must be applied to the other methods.
However, there is mass spectrometry evidence that they are underperforming methods. These
findings should be taken into consideration when presenting quantitative phosphoproteomics
findings.

K

17

Ti
Fig.1.Venn's diagram of unique phosphopeptides identified by mass spectrometry for each method.
K: Thermo Scientific Kit; T: EasyPhos/Titansphere;-fiause THIMAC Protocol
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The determination of chemical species in the different environmental matrices presents
different challenges depending on the sample nature (water, soil and plaftser is vital

for life in all aspects, not only for consume but also for recreational geep, what makes

its monitoring indispensable. The important chemical processes that alter water
composition vary on the water source (groundwater, river, lake and seawater),
consequently varying the expected concentration of the present species. Addifiona
human activity can also interfere with water quality. So, in the analysis of different types of
water, there are different challenges depending on the water source and the probable
existing problems. The analytical tools should ideally be developagdess any substances
(changed element content and/or element contamination) that may interfere with water
quality and consequently with life [1]. Regarding seawater and its intrinsic characteristics
(matrix composition and the usually trace analyte cantcation) makes its monitoring an
extra challenge. Some strategies can be employed to overcome the encountered challenge
being one of them solid phase extraction (SPE).

SPE is a sample piieatment extensively used in analytical chemistry. It is a wédesa
technique in sample preparation for sample matrix removal and/or analyte enrichment,
making it appealing to apply to the seawater monitoring. The principle of SPE is based o
the partitioning of solutes between two different phases. This process sdoetween a
liquid phase (usually the sample matrix) and a solid phase (the sorbent material). This way
it enables the enrichment of the target analyte and/or clagm of the sample matrix, thus
favouring the analytical process [2]. This sample prepanateéchnique can easily be
coupled with a variety of other techniques used in analytical chemistry such abésed
methods (flow injection and sequential injection analysis). Héased methods are
appealing to implement this type of strategy for theline sample preparation due to the
associated apparatus versatility. The high versatility of a SPE strategy makes it fairly eas
to be implemented into a flovbased manifold, as well.

When the two techniques are coupled, fldvased methods with SPE, thgstem gains the
inherent advantages of the two techniques: (i) the automation and miniaturization of the
sample extraction, in a flolwased mode; (ii) decrease the time needed per analysis, thus
improving sample throughput; (iii) minimize the operator sgenhandling; (iv) improve the
method precision and (v) minimize the overall reagents/sample consumption [3]. Some of
these applications are discussed in this communication.
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Ruminal acidosis is a metabolic disease with a high incidence in intensive dairy farmshighere

producing cows are fed diets with high inclusion of rapidly fermentable carbohydrates to meet their
energy needs. Measurement of ruminal pH is considered the golden standard for acidosis diagnosi:
but results are often conflicting. Although volatiigtty acids, particularly acetate and propionate,

originating from the ruminal fermentation of feed are also often used as markers of rumen acidosis,
information is lacking on the potential of minor compounds as reliable markers of this disorder.
Quantitaive metabolomic methods have opened new avenues to elucidate the associations of
feeding and rumen health, being a useful approach to characterize metabolic disorders in dairy cows

This work aimed the characterization of the fermentation media frionvitro batch incubations
promoting acidotic conditions. For the study, rumen content collected from rufigtulated Holstein

cows was incubated anaerobically at 39 °C, for 12 h, with 5 experimental treatments containing
carbohydrate sources of different fermtbility: cellulose, corn starch, wheat starch, cellulose + corn
starch (50:50, w/w), and cellulose + wheat starch (50:50, w/w). Every 4 h the incubation media wa:
characterized in terms of fermentation parameters (pH, total gas and methane productieANNH
and volatile fatty acids), the 32 incubation media being submitted to targeted metabolomic (minor
volatile compounds) analysis by gas chromatography with flame ionization detectielD3{1], and
untargeted characterization by high performanapiid chromatography with high resolution tandem
mass spectrometry (HPIMIS/MS) analysis [2], in both positive and negative ionization modes.

Acidotic conditions (pH < 5.8) were achieved at 8 h in incubations with starch sources. After 12 h
incubations wih pure starch and cellulose with starch resulted in the formation of the minor volatile
compounds 3methylbutanal, 3methyl2-pentanone, 2hexanone, and -pentenal, which was not
verified when pure cellulose was used as substrate. Also, the levels &f thetabolites were
significantly (p < 0.05) different between fermentation media from incubations with pure starch (corn
and wheat starch) and those with 50% starch and 50% cellulose. The analysis of data by Partial Le:
Squares Discriminant Analysis (f14 showed a separation between 3 main groups of substrates
(pure cellulose, pure starch, and mixed starch and cellulose). The main metabolites responsible fc
the discrimination between groups were obtained by the weighted sum of absolute regression
coefficients, revealing higher levels of lactic acid, -leuValPhe, and lld.eu in starch containing
incubations. The metabolic pathways involved on the formation of the identified biomarkers of
acidotic conditions byn vitroincubations is under investigion and will be discussed.
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Flowbased methods have been developed over the last few decades to automate (bio)chemica
analysis while improving the figures of merit regarding accuracy, precision and sample
throughput. Several genetians of flow analysers have been proposed [1, 2], including the lab
on-valve (LOV) flow systems. Considered as the third generation of Flow Injection Analysis (FI/
LOV is based on a monolithic structure with microconduits machined in a polymeric block,
mounted atop a multiposition selection valve [3]. Due to the mesofluidic scale of these channels
this technique presents more potential and compatibility with rearld samples when
compared to microfluidic devices, namely on the implementation of rer#e/aolidphase
(bio)chemistry. In this context, immunosensors offer the selectivity and low detection limits
required by current analytical challenges. However, reproducibility issues are often pointed out
as an important drawback as well as the limitexise due to permanent binding of analytes
and/or interferents to the biorecognition element.

In the present work, a versatile L&dsed flow system is proposed for the automation of
construction and operation of immunosensors. Using Sepharose microbeadsatkd with
protein A, an automated protocol for the retention and immobilization of this sphdse in a
flow-through detection cell was devised. The flow cell was established within the LOV channels
defined by two optical fibres (600 pm), one connette a UWVis light source and the other to

a UWVis CCD spectrometer, with a flow restriction element in the vertical outlet. This design
allowed the insitu construction of the immunosensor, with monitoring of alkasiumn events,
including antibody imrobilization, interaction of the immunorecognition element with the
(bio)analytes in sample, the surface regeneration and/or the gutidse discard. The proof of
concept was established for the quantification of human immunoglobulin in human serum and
saliva [4]. Application to challenges pertaining to pharmaceutical formulation are current under
development, namely the quantification of nanoparticles in drug formulation and the evaluation
of the amount of polyethylene glycol (PEG) in nanoformulations.
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Nos ultimos anos tem surgido uma nitida tendéncia no sentido do desenvolvimento e
aplicac@o de sensores e detetores baseados em imagem (DIB), que tem vindo a ser amplamen
estudado tendo como objetivo da sua aplicacéo analitica. Caracteristicas comagmjatabilidade,
rapidez, fornecerem resultados precisos e exatos, além da boa relagaebaumsficio justificam essa
tendéncia, devido principalmente ao facto dos DIB permitirem implementar dispositivos para realizal
analises in situ, a que se assoclzaxo consumo de reagentes e a concomitante redugdo de residuos.

Basicamente os DIB basei@m® na captura de imagem obtidas ap6s reagdes colorimétricas
ou luminescentes, sendo essa imagem convertida em dados segundo algoritmos usuais de anélise
imagem, permitindo correlacionar cores com a concentracdo do analito.

Para realizar a captura de imagem podem ser usados diversos dispositivos como camare
CCD e CMOS, digitalizadores ou mesmo camaras de telefones méveis.

Dado que a captura de imagenscessita de condigbes estaticas, € necessario recorrer a
plataformas de suporte para o sistema quimico, normalmente contidos em placas de rea¢do ou ma
frequentemente microplacas de poliestireno. Essas plataformas podem ser construidas por peca
previament recortadas ou através de impressao 3D. Sempre que ha necessidade de incluir uma fon
de excitacdo, como é o caso da espectrofluorimetria, instadamna plataforma os emissores
adequados, usualmente LEDs, tubos de descarga ou fontes de filamento.

O deetor fluorimétrico (DIB) desenvolvido foi aplicado na quantificagdo de histamina
usando a reducao de fluorescéncia promovida por pontos quanticos. Com esse objetivo foi necessar
a criagdo de uma plataforma que incluisse a fonte de luz UV, um dispdsitbaptacdo de imagem
(Camara CMOS) caracteristicas de resolucdo e sensibilidade adequadas e adaptagédo de softw
(baseado em ImageJ) de forma a realizar o tratamento das imagens e a obtengcdo de dados co
possibilidade de tratamento numérico de formaifddodo o conjunto é de pequena dimensdes,
portatil e de baixo custo.

A plataforma foi construida em poliestireno e acrilico, tendo as diferentes partes sido
desenhada em CAD e cortadas com um dispositivo CAM. Finalmente foram montadas de forma
constituir uma camara de leitura que pudesse incorporar a fonte de luz e o detetor. A fonte de
radiacdo UV utilizada consistiu em LEDs UV de 365 nm ou lampadas de descarga de baixa poténci:

Os resultados obtidos com o dispositivo DIB desenvolvido na quardifiaies histamina
adequada esignificativamente com os obtidos por metodologias envolvendo a utilizacdo de
detetrores fluorimétricos convencionais.
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Photodynamic therapy (PDT) is an anticancer treatment with several advantageous characteristic:
suchas few sideeffects and a minimally invasive nature. More specifically, PDT consists in the
administration to the patient of a photosensitizer (PS) that is activated byiligtdtiation of the tumor

site, leading to production of the highly cytotoxic detgxygen. However, light has a low penetration
depth into biologic tissues, making this treatment mainly suitable for the treatment of surface tumors.
Herein, we developed new singhaolecule PSs based on the marine chemiluminescent (CL) species,
Coelenterazine. CL consists in the conversion of thermal energy into excitation energy, due to :
chemical reaction without lighirradiation [1,2]. Based on this species, new halogenated derivatives
were developed, which are capable of intracellular -setfvation by undergoing a CL reaction
triggered by a cancer marker -B. More specifically, these Coelenterazinesed PSs are
chemiexcited directly to triplet excited states capable of sensitizing the highly cytotoxic singlet oxygen
without the need foran external light source {8].

In vitro cytotoxicity assays revealed that these derivatives showed anticancer activity toward several
cancer cell lines, without the need for lightadiation, with some of them showing activities
comparable with referene chemotherapeutic drugs {8]. More relevantly, the proposed derivatives

did not show toxicity toward noncancer cells, demonstrating an interesting profile of tselectivity

[3-6]. Thus, these studies show that halogenated Coelenterazine derivativegpbéential to be used

as a basis for novel ligifitte PDT modalities.
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The laclof control of the polymorphic form of active pharmaceutical ingredients (API) may have
undesirable consequences on their manufacture and biological performance. Therefore,
polymorph identification and selectivity of their preparation are crucial factorsARI
development. Crystallization from solutions is widely used in the industry, in the final steps of
API synthesis and purification. The polymorph obtained in these processes is often depender
on experimental conditions, particularly on the solvent vhimay influence both the API
conformation and intermolecular association. Nevertheless, a comprehensive understanding o
solvent effects on the polymorph output in a crystallization process remains a major
challenge.[1]

In this study, an investigation ohe solvent effect on crystallization of solid forms of the
pharmaceutical drug probucol (PROB) was performed. PROB is an hyperlipidemic drug develop
for the treatment of coronary disease. Its molecule has a high conformational flexibility and two
hydroxyt groups that can interact trough hydrogen bonds. Two polymorphs with an
enantiotropic relationship were previously characterized (I and 1l) with the presence of a third
form noted. [2]

In this investigation, crystallization in different conditions gave rise to 6 new forms of PROB,
polymorphs (Fnl and Fn2) and 4 solvates (two of them isostructural to form IlI), that were
characterized using infrared spectroscopy, polarized light therimommacopy, differential
scanning calorimetry and -bay technics (powder and single crystal). The structural
characterization of the solvates was an important step for the identification of intermediate
species that give rise to polymorphs with less stablnformations. A computational
investigation was initiated to try to rationalize the effect of the solvent on the formation of the
different polymorphic forms.

FI (HAXHET 01)
Wl e
-

Fig.1.Conformations of PROB molecule in polymorphs FlI, Fll, Fnl and Fn2.
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Developing systems that can be switched between states with different thermal conductivities is one
of the current challenges imaterials science. Despite their enormous diversity and chemical richness,
molecular materials have been only scarcely explored in this regard [1].

I SNB 4SS NBLERNI (GKS aeyilKSaa adialkyli3-netkypabehzene O2
derivativeswith different alkyl chain lengths [3, 4], allowing thermal conductivity changes in a
controllable manner. These systems show a rich thermal phase diagram, with different crystalline,
anisotropic mesophases, and isotropic liquid configurations, as a @mofitemperature. We have
measured the temperature dependance of the thermal conductivity across these phases, showing tha
the changes in the alignment of the alkyl chains result in a large and reversible change of the therme
conductivity, up to 30%. Othe other hand, the conformational transition between tracis
azobenzene groups under UV/Vis illumination leads to reversible changes of thermal conductivity uy
to 40%.

To increase the kinetics of the thermal conductivity switch, we dispersed low ctatiens of
azobenzene derivatives in roetamperature commercial liquid crystals. Using this approach, we
achieved multiple thermal states, and adirectional switching of their thermal conductivity using
UV/Vis illumination (Fig. 1).

Given the enormousvariety of photoactive molecules and chemically compatible liquid crystal
mesophases, this approach opens unforeseen possibilities to develop effective thermal switche:
based on molecular materials.
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Fig.1.Doping the 4octyln -@anobiphenyl liquid cryal matrix with 4% (w/w) of light responsive azobenzenes is
a successful strategy to achieve a large, reversible adidisitional (increase/decrease) switching of the thermal
conductivity upon UV/Vis irradiation.
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The technology market created the need to develop better energy storage systems. Efficienc
and safety of current battées electrolytes still present shortcomings, especially at high
temperatures. Due to these disadvantages, ionic liquids (ILs) and ILs doped with salts, appear
a promising alternative to conventional electrolytes in energy fields. Although, when we are
doping ILs with salts, how does this salt behaves on IL solution? Interactions among the ions |
electrolyte solutions are of high interest and help in understanding the nature of the solvent. An
experimental study of solution and solvation of meamd dialent alkaline metal cations in the
ethylammonium nitrate IL is reported.

The thermodynamics of solvation of alkali metal cations in a protic ionic liquid (PIL)
ethylammonium nitrate (EANwvas analysed trough high precision solutieaction calorimetry

in order to obtain the heat of solvation. Enthalpy of solvation for the exchange fufrLlV'* in

EAN solution was obtained according to the scheme in Fig. 1. A close relation between thi
structure of the salts in the crystalline phase and its solvation enthalpy in the IL is reported. The
analysis of the energetics and structure of solvation confirms thekmeNvn waterlike solvation
properties of EAN. Furthermore, the results show thaisienergetically more favourable to

solvate smaller cations with higher valence. [1]
D) &)

®

)

Fig.1.Exchange of M{(top) or Mé* (bottom) for Lt into a solution of LHiin EAN(I).
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i -amyloid aggregation on the brain is thought to be one the main causes of Alzheimer’s
R A a S Lamydoits dre intrinsically disordered proteins (IDPs) that present high tendency
towards aggregation into fibrilDuring the aggregation process oligomeric toxic species
that can induce damage to our brain are formed.
l'a L5ta NB LINRyYyS G2 I 33NXB I-hniybidsyare aeativelg ¢
charged proteins, we thought thatlectrostatic interactions could be a key point on its
aggregation or separatichEven though metal ions, such as?Cand Mg*, could be
involved on these interactions and lead to changes in protein aggregation, small multivalen
biomolecules could pres¢ a greater impact on the aggregation or phase separation.

Thus, we focused our study on the molecular mechanism underlying the protein
aggregation or phase separation depending on the presence of polyamine. We carried ou
in vitro studies at different plyamines concentrations and incubation conditions using
fluorescence microscopy. The preliminary results showed that there was a change ir
amyloid aggregation depending on polyamines. We found that the polyamine affects to
protein aggregation or phase safation, observing the formation of droplets rather than

fibrils.
10C7—
\q%\ / fibrils
\‘\ 370C 24[?
monomer Do,'yam. ®
in
¢ ®®

droplets
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Polythiophenes are semiconductor organic polymers with remarkable electrochromic
properties in terms of the colour palette, colour contrast and switching times.[1] However,
the implementation of electrochromic devices on industrial scale (except for PEOSI)
hampered by stability issues in plastic or glass substrates and their processability limited t
toxic organic solventse(g. chloroform). Trying to move forward in terms of processability,
fast switching times and durability, we prepared noveltevadispersible nanoparticles of
poly(thiophene/electroracceptor monomers) with tunable sizes. A synthetic strategy to
produce new yellow and red polythiophene materials operating at low redox potentials (Fig.
1) leading to new processable photochromicterals was developed and will be shown.[2

4] The development of a novel type of electrochromic devices using paper as substrate b
assembling higipressure laminates producing muléiyered electrochromic devices
avoiding ITO or other metal oxide semicaiatbrs will as well be presented.

Electrochromic
Materials ,D evices

-
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Fig.1.Structures and electrochromic devices of some of the synthesized polythiophenes.
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The world energy requirements towards an energetic transition based onfoews of
production and storage that allow complete sustainability and decarbonisdtivalve new
challenges since the clear current geopolitical instabilities. The renewable energies play an
important role as a good alternative to deal with external dependency, although the
intermittence in its production is the mail problem to solvethis framework, the energy
storage is playing a crucial role and the search for new and more efficient forms of energ
storage is highlighted in the new European guidelines to enhance the use of the renewabl
energy sources.

A new battery electrolyte consisting in a pure lonic Liquid (IL);Butytl-
methylpyrrolidinium bis(trifluoromethylsulfonyl)imide, in liquid and quaslid forms, is
presented and studied in this work. Thermal and electrochemical characterization of this
compound is pgormed (stainless steel as blocking electrode for impedance measurements
and LFP/metallic lithium as anode/catode respectively for GCPL experiences). The ma
advantage is that the lithium contained in the electrodes is enough to enable the
charge/dischage process.
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The formation of supramolecular hegtiest complexes controlled by irradiation defines the
field of supramolecular photorheology.[1] Flavylium caticare strongly colored dyes
inspired in natural anthocyanins that can be obtained upon photoisomerization of their
respectivechalcones at low enough pH values.[2,3] Based on previous results [4] where i
was shown that flavylium cations are able to form homotey complexes with the
cucurbit[8Juril receptor (CB8)a system was devised to develop supramolecular
photorheological fluidsA 4arm PEG macromer was derivatized with a chalcone moiety at
the end of each arm, Fig la. Irradiation of these moleculessaitable pH in the presence

of CB8 leads to dramatic changes in the viscosity of the solution, Fig. 4b. The system revel
in the dark to the initial viscosity. Structural elucidation of the synthesized compound by 1H
and FTIRATR, characterization of tteystems by UWis absorption and spectrofluorimetry

to determine association constants and stoichiometries of the complex, determination of
guantum yields, and the formation of hydrogel by the irradiation will be shown.
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Figure 1 a) Formation of homoternarpased supramolecular gels between #harm PEGCT (n=55) and
cucurbit[8]uril upon irradiationb) 4-arm PEGCT at pH=1) without CB[8],l) with CB[8] (1:2, 4% w/wJRicture
were taken under whitdight (left) and under 365 nm light (right).
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The replacement of the alkyl side chain of the cation in an ionic liquid (IL) with an alkylsilane or ar
alkylsiloxandO K+ Ay KIF & 0SSy aKz2gy (G2 0SS | adaAadli[®B3ilS o
In this work we present the thermophysical study of ILs with alkylsilane and alkylsiloxane chains, a
well as some carbehased analogs, with the aim of understanglithe impact of the alkylsilane and
Ft1efartz2ElyS OKFEAya 2y GKSANI GKSNXz2LKeaaOol
presented in Fig. 1.

The phase behavior of these compounds was studied by differential scanning calorimetry (DSC) ar
their heat capacity was measured, as a function of temperature (between 283 K and 333 K) by mear
of highprecision differential scanning microcalorimeti$¢nseD@nd, atT = 298.15 K, with high
precision drop calorimetry4]. Their thermal stability was wstlied by thermogravimetric analysis
(TGA), and their volatility was studied by means of Knudsen effusion method coupled with a quart:
crystal microbalance (KNQ) [5].

DSC experiments revealed that the IL with an alkylsiloxane group has lower melting tamgéran

its alkylsilane analog, and no fistder transitions were detected for the ILs with carboased
chains. Replacing carbon with silicon also causes an increase in the molar heat capacity and in thern
stability. The vaporization study shows thae ILs with alkylsilane chains are slightly more volatile
and have identical cohesive energy than their carbased chain analogs.

o Lol Phase behavi
/\/\/.\\/VR\ ase behavior
N+N S‘i sli N+N s|i Heat capacit:
P " NN N e
/N\>M\/J_\.\O/S‘R\ Thermal stability
N * N N * u\)v Cohesive ener:
AN AN o

Fig.1.Cation structures and investigated properties.
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Electrical conductivity measurements at a fixed frequency are intrinsically affected by polarization
effects. Although high frequencies dimmish the impact of the polarization effect, it raises other
problems associated with parasitic effects. Thereforeasuring impedance across a wide range of
frequencies is the statef-the-art procedure[1].

This work presents #hdevelopment of a new system for the high precision measurement of electrical
conductivity of ionic fluids. The measuring system is based on a Precision LCR meter5@D ktiz)

from Keysight (model E4980AL) and a customized Metrohm electrical covituctell
(model MT(6.0908.110) installed in small sample glass vessel (8 mL) as presented in Figure 1.
customized holder of the conductivity cell was designed to insure the vacuurigbaand chemical
inertia of the sample container. The systermremuipped with vacuum/g) lines which allows the
degassing and atmospheric isolation of the sample. The temperature control is ensured by &
customized air bath thermal chamber based on Peltier heat and cooling. A dedicated software
application was develaa to control the experimental setup as well as for data acquisition and
analysis.

The results are evaluated in terms of resistance, reactance, impedance, and phase angle as functio
of frequency. The correction for the polarization effect is performatihg several extrapolation
procedures. The extrapolation is carried by selecting the appropriate frequency range which
corresponds to a region of resistanfrequency linearity.

The cell constant was experimentally determined by measuring standard agQebasd 0.01 molal

KCI solutions at different temperatures. The effects of the electrical potential lex(gl) fow and cell
immersion depth on the temperature and signal stability were evaluated for KCI solutions and ionic
liquids. The accuracy of ttepparatus was evaluated by measuring a series of reference ILs.

LCR Precision Meter
Keysight E4980AL

20 Hzg 500 kHz | 4digit
Ripimieionductivity Cell
Metrohm 6.0908.110
Geel= 0.865 crit (KCI
SuhltiBysign

Degassing & atmosphere
control

Cemiatisiure Stability
Peltierbased control

Customized Software
Data Acquisition & Analysis
Resistance extrapolation

Fig.1.Measuring system and conductivity cell.
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