ENCONTRO DE
QUIMICA DOS
ALIMENTOS

BIO-SUSTENTABILIDADE E BIO-
SEGURANCA ALIMENTAR,

INOVACAO E QUALIDADE
ALIMENTAR

23-26 de outubro de 2022

Castelo Branco

&
% (f? w‘h Céamara Municipal
F 0 U ¢S/ CASTELO®
Socs _UES‘ DEQuimica Instituto Politécnico Escola Sunenon A PR @ BRANCO

de Castelo Branco

&: EuChemS

European Chemical Society

s Division of Food Chemistry s


https://xvieqa.events.chemistry.pt/apoio
https://xvieqa.events.chemistry.pt/apoio
https://xvieqa.events.chemistry.pt/apoio
https://xvieqa.events.chemistry.pt/apoio

ENCONTRO DE
QUIMICA DOS
ALIMENTOS

Ficha Técnica

Titulo

Livro de Resumos do XVI Encontro de Quimica dos Alimentos - Bio-Sustentabilidade e Bio-Seguranca
Alimentar, Inovagdo e Qualidade Alimentar

Autores

Ofélia Anjos, Soraia I. Pedro, Carlos Antunes

Edicao

Ofélia Anjos, Soraia |. Pedro, Natalia Martins Roque, Carlos Antunes

Outros colaboradores:

Fatima Peres
Cecilia Gouveia

Claudia Adriana Fernandes Vitdria

llustragoes

Luisa Ferreira Nunes

Editor

Sociedade Portuguesa de Quimica

Esta publicacdo reune os trabalhos apresentados no XVI Encontro de Quimica dos Alimentos: Bio-
sustentabilidade e Bio-segurang¢a alimentar, Inova¢do e qualidade alimentar, Castelo Branco 2022, e inclui
ainda o programa cientifico do encontro.

As doutrinas expressas em cada um dos resumos sdo da inteira responsabilidade dos autores.

ISBN
978-989-8124-36-4
Data

Outubro de 2022



ENCONTRO DE
QUIMICA DOS
ALIMENTOS

Extraction of chlorophylls from the aerial parts of carrots (Daucus Carota L.)
for the development of alternative natural colorants
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1 Centro de Investigagdo de Montanha (CIMO), Instituto Politécnico de Bragang¢a, Campus de Santa Apoldnia, 5300-253 Braganga,
Portugal;
2 Grupo de Nutri¢do e Bromatologia, Faculdade de Ciéncia e Tecnologia de Alimentos, Universidade de Vigo, Ourense, Espanha

*carlap@ipb.pt

The food industry has a great interest in the use of wastes and by-products that are not used by the industrial food
sector from which they are originated, since they cause economic losses and high environmental pollution. For being
a rich source of nutrients and bioactive compounds, such as chlorophylls, some bio-residues can find application as
natural food colorants. These molecules have potential to be used in the development of functional foods and
nutraceuticals, allowing the enrichment of a product with benefits for human health. In this context, two types of
extraction were performed from the aerial parts of carrot, where the parameters involved in each extraction method
were varied to maximize the extraction yield of chlorophylls: in maceration, the extraction time and solvent, and in
ultrasound-assisted extraction, the power and solvent. On the other hand, in order to prioritize environmentally
friendly processes, green solvents (water, 90% ethanol, and hexane) were used. Extractions were performed
protecting the samples from light and the results were obtained using a newly developed chromatographic method
through high performance liquid chromatography (HPLC) coupled to a diode array detector (DAD) and mass
spectrometry (MS).

Ultrasound-assisted extraction allowed a higher recovery of chlorophylls than maceration (Figure 1), with ethanol
revealing a higher extraction capacity than the other solvents. The extractions using 400, 200, and 100 W of power
allowed concentrations of 110.4+0.4, 36.60+0.02, and 29.7+0.1 pug/mL, respectively. Chlorophyll a was common to all
extracts, being the only compound detected in the 100 W extraction. With increasing power, a higher extraction of
compounds was evidenced, specifically chlorophyll b (at 200 and 400 W) and pheophytin a (at 400 W). Chlorophylls
were not detected in quantifiable concentrations in the hexane extracts with the US technique. As for the extractions
with maceration and ethanol as solvent, the 60 min extraction allowed the extraction of a total amount of chlorophyll
of 12.11+0.03 pg/mL, while the 120 min extraction extracted 10.77+0.03 pg/mL. Chlorophyll b and pheophytin a were
more abundant in the extraction performed for 60 min, while the chlorophyll derivative was detected in a higher
concentration in the extraction performed for 120 min. Compared to water and hexane, ethanol allowed the
extraction of higher amounts of chlorophylls. This study can serve as a basis for further research on the best conditions
for the extraction of chlorophylls with high coloring capacity; on the other hand, it was demonstrated that the aerial
parts of carrots have great potential to be used as sources of natural pigments not only in the food industry, but also
in other industrial fields.
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Figure 1: Chromatogram of the phenolic profile, recorded at 430 nm (A) and 470 nm (B), of the ethanolic extract of the aerial part
of carrot, obtained from the US extraction using 400 W.
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