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1. Introduction

The global food industry is progressively adopting closed-loop systems to promote sustainability and resource efficiency [1]. Upcycling of food by-products
has emerged as a critical strategy within this paradigm, with the aim of minimising waste while maximising the use of nutrient-rich residues [2]. Broccoli
stalks, which are often discarded during processing, are rich in dietary fibre and bioactive compounds, making them an ideal candidate for

upcycling [3].

2. Objectives

e Investigate the nutritional composition of a freeze-dried snack based on broccoli stalk
powder, determining its suitability for upcycling.

e Evaluate the bioactive properties of this novel food, focusing on the total phenolic content,
antioxidant and antidiabetic activities.
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3. Methods

a-glucosidase inhibition

4. Results

Table 1. Nutritional composition of the freeze-dried snack based on broccoli stalk powder. Table 2. Total phenolic content, antioxidant and antidiabetic properties of the freeze-dried snack based on broccoli stalk
powder.

BROCCOLI

NUTRIENTS STALK SNACK

(100 g)

Total Phenolic 2 mg gallic acid equivalents/g of
Content freeze-dried snack

6 umol Trolox equivalents/g of
freeze-dried snack

Antioxidant Activity

NOTEWORTHY TOTAL PHENOLIC
CONTENT

RICH IN PROTEIN

Antidiabetic Activity 74 % of a-glucosidase inhibition
TOTAL CARBOHYDRATE 519
LOW FAT CONTENT

VALUABLE ANTIOXIDANT AND

ANTIDIABETIC ACTIVITIES

5. Conclusion

The freeze-dried snack based on broccoli stalk powder demonstrated multifunctional potential supported by an interesting nutritional profile, noteworthy
phenolic content and valuable antioxidant and antidiabetic properties. Incorporating broccoli stalk powder into food formulations not only supports
sustainability goals by reducing food waste, but also meets growing consumer demand for nutrient-enriched, health-oriented products. This approach
exemplifies the dual role of up-cycled ingredients in driving nutritional innovation and environmental sustainability in the food industry.

Bibliographic references
1. J. Fanzo, C. Rudie, I. Sigman, S. Grinspoon, T. G. Benton, M. E. Brown, N. Covic, K. Fitch, C. D. Golden, D.Grace, M. F. Hivert, P. Huybers, L. M. Jaacks, W. A. Masters, N. Nisbett, R. A. Richardson, C. R. Singleton, P. Webb, W. C. Willett, The

American Journal of Clinical Nutrition, 115 (2022) 18-33. https://doi.org/10.1093/ajcn/ngab315.

2. M. Thorsen, S. Skeaff, F. Goodman-Smith, B. Thong, P. Bremer, M. Mirosa, Frontiers in Nutrition, 9 (2022) 1071829. https://doi.org/10.3389/fnut.2022.1071829.

3. V. Nufiez-Gomez, R. Gonzalez-Barrio, N. Baenas, D. A. Moreno, M. J. Periago, *International Journal of Molecular Sciences*, 23 (2022) 13309._https://doi.org/10.3390/ijms232113309.

4. V. L. Singleton, J. A. Rossi, American Journal of Enology and Viticulture, 16 (1965) 144-153. https://doi.org/10.5344/ajev.1965.16.3.144.

5. E. R. Coscueta, L. P. Malpiedi, B. B. Nerli, Food Chemistry, 261 (2018) 329-336. https://doi.org/10.1016/j.foodchem.2018.05.015.
Acknowledgements | | N | | | 'S REPUBLICA c 't _

would like to thank the scientific collaboration of CBQF (UIDB/50016/2020). Rita Vedor acknowledges to Fundag&o para a Ciéncia e Tecnologia by a PhD Grant (2023.00447.BD). This work was developed under the framework of project Agenda VIIAFOOD - Platform for Fundacao
Valorisation, Industrialization and Commercial Innovation for the Agri-Food Industry”, financed through the Program for Recovery and Resilience (PRR). The authors would like to acknowledge Tagus Valley for their support in carrying out the project. ‘ PORTUGUESA ParaTa Ciinc?a
e a Tecnologia

Organized by:

: : Instituto Nacional de PORTUGAL
'::3 Egéég Q Investigacdo Agréria e Q FOONS
] Attantic mests Mediterranean

QV  veterinaria, L2



mailto:icsoares@ucp.pt
https://doi.org/10.1093/ajcn/nqab315
https://doi.org/10.3389/fnut.2022.1071829
https://doi.org/10.3390/ijms232113309
https://www.ajevonline.org/content/16/3/144
https://doi.org/10.5344/ajev.1965.16.3.144
https://doi.org/10.1016/j.foodchem.2018.05.015

