Phenolic composition and bioactivities of acorn shell:
An exploratory study

Cristiano Mateus'?*, José Ignacio Alonso-Esteban'?, Tiane C. Finimundy'?, Filipa Mandim'?,

Izamara Oliveira'?, Isabel C.F.R. Ferreira', Pedro Babo'?4, Raphaél Canadas'?45, Lillian Barros'2

1Centro de Investigagdo de Montanha (CIMO), Instituto Politécnico de Braganga, Campus de Santa Apolénia, 5300-253 Braganca, Portugal;
2 Laboratério Associado para a Sustentabilidade e Tecnologia em Regides de Montanha SusTEC), Instituto Politécnico de Braganga, Campus de Santa Apoldnia, 5300-253
Braganca, Portugal;
3 Departamento de Ciencias Biomédicas, Facultad de Farmacia, Universidad de Alcald, Ctra. Madrid-Barcelona (Autovia A2) Km. 33,600, 28805 Alcala de Henares (Madrid), Spain;
“Landratech, Lda., Largo do Esteiro 6, 2050-261 Azambuja, Portugal;
5 Faculty of Medicine of the University of Porto, Porto, Portugal;

* cristiano.mateus@ipb.pt

Introduction
Pedunculate (Quercus robur L), holm (Quercus rotundifolia Lam.),
and cork (Quercus suber L) oaks are widespread across the Methodology

Portuguese landscape, covering an estimated area of 1151 million
hectares, which represents about 36% of the country's total forested
area [l]. Acorns from these oaks are nutrient-rich, exhibiting an
abundant composition of starch, protein, fat, and essential minerals
such as calcium (Ca), phosphorus (P), potassium (K), and
magnesium (Mg) [2]. They also contain beneficial unsaturated fatty
acids, particularly oleic acid and vitamin E, and biologically active
compounds like phenolic compounds [2]. This study assessed acorn
shells' phenolic composition and bioactive properties to determine Ground into
their potential as a source of bioactive compounds for developing
new bio-based products..

Results
OH
HO. OH
Ho_ on o
N o Aqueous extraction, freeze-drying and analysis of the extract
HO™ ~O o OH HO  OH '
Gallic Acid P I
/
g W
- - ——— N -
= S
P2 3
Phenolic id Antimicrobial ij i i
I Composition Activity Activity Activity

HPLC-DAD- TBARS & e Sulforhodamine B
ESI/MS CAA Bacteria Colorimetric assay

onclusion

Five acorn shell samples from different locations and species were

o 2 4 6 8 10 12 analyzed and the phenolic composition and bioactivities of the
. . i . extracts were successfully determined. The phenolic profile of all
= Total Phenolic Compounds s Ellagic Acid = Gallic Acid = Digalloyl Hexoside samples was similar and of the 9 phenolic compounds tentatively

identified, all corresponded to gallic acid, ellagic acid or derivatives
. ....CAA TBARS of both. The majority phenolic compound found in all the extracts
(% inhibition at 2 mg/mL) (ECs0, pg/mL) was digalloyl hexoside. The studied samples exhibit an interesting
antioxidant potential, demonstrating ability to inhibit lipid
peroxidation and to neutralize reactive oxygen species formation in
cellular environment. Interestingly, the Q. suber samples stood out,
despite having a lower total phenolic content than the extracts of
the other species. The samples also showed antiproliferative
activities, interfering with the proliferation of all the tumor cell lines
tested. An interesting antibacterial activity was also observed,
particularly for Q. suber extracts. The development of further
0‘3‘ ‘o> “3‘ v,‘ studies with a larger number of samples, in order to obtain more
Q;‘ ojs“ o;s" §° detailed information and, therefore, identify the bioactive
compounds responsible for the promising activities demonstrated
would be of great interest.
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How this work fits in the Sustainable Development Goals (SDGs) ?

This work supports SDGs 3 and 8. It contributes to Goal 3 by seeking an extract from acorn shells with bioactive properties that can enhance food products, promoting health and well-being. It
also contributes to Goal 8 by utilizing an unused by-product from trees that cover 36% of the national territory, aiding in the development and growth of a sustainable economy.
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