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Abstract: Background and objectives: Fish should be an important part of a properly balanced diet
because of their nutritional value. Sprats and sardines are rich sources of protein, polyunsaturated
fatty acids, especially n-3, and other nutrients. Unfortunately, fish consumption is too low among
almost all European countries. The aim of this study was to evaluate the antioxidant activity of sprats
and sardines subjected to thermal treatment: boiling, steaming, baking, and frying. Materials and
methods: Samples of sprats and sardines were purchased from markets selling sea food. Based on
the distributor information, the sprats were caught in the Baltic Sea and the sardines were caught in
the Mediterranean Sea. After removing the inedible parts and washing the fish, the fish were cooked,
steamed, baked, or fried. Thus, the prepared samples were freeze-dried. Next, a methanolic extract
was prepared for an antioxidant activity analysis. The antioxidant activity was measured using
the ABTSe+, DPPH as well as FRAP methods. Data were statistically evaluated using a two-way
factorial analysis of variance (MNOVA), and Scheffe’s post hoc analyses with a significance level of
o = 0.05. Results: The higher antioxidant activity measured with the ABTS method was determined
in raw sprats as compared to thermally treated both types of fish. The highest antioxidant activity
measured with the ABTS method was found in the steamed and baked sprats as compared to other
samples of fish. The fried and baked sardines had the highest antioxidant activity measured via the
FRAP method. The raw sprats and the raw and fried sardines had the highest antioxidant activity
measured with the DPPH method. Discussion: Based on these obtained results, it can be suggested
that generally, sprats have better antioxidant activity than sardines. This can be explained by the
different living conditions that affect the content of various antioxidant compounds. Furthermore,
the type of thermal treatment used for the sprats and sardines can strongly affect their antioxidant
activity. Using traditional cooking methods that cause compounds soluble in water to be removed
from food products can also affect the antioxidant activity of fish. Steaming and baking are processes
in which the antioxidant activity became higher.

Keywords: fish; antioxidant activity; thermal processes

Author Contributions: Conceptualization methodology, A.K., E.P. and T.L.; formal analysis, J.S., A.K.
and E.P; investigation, A.K,, ].S. and E.P,; data curation, A.K., E.P. and T.L.; writing—original draft
preparation, A K. and E.P,; writing—review and editing, A.K., E.P,, T.L. and I.D.; funding acquisition,
A K. and I.D. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by the National Science Centre, Poland, UMO-2020/39/1/NZ9/02959.
The research was funded by the Grant Agency of the Czech Republic, grant no. GA 21-42021L.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Proceedings 2023, 91, 408. https://doi.org/10.3390/proceedings2023091408

https:/ /www.mdpi.com/journal /proceedings


https://doi.org/10.3390/proceedings2023091408
https://doi.org/10.3390/proceedings2023091408
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/proceedings
https://www.mdpi.com
https://orcid.org/0000-0001-6865-6717
https://orcid.org/0000-0002-2170-2760
https://orcid.org/0000-0002-7373-1360
https://doi.org/10.3390/proceedings2023091408
https://www.mdpi.com/journal/proceedings
https://www.mdpi.com/article/10.3390/proceedings2023091408?type=check_update&version=1

Proceedings 2023, 91, 408 20f2

Data Availability Statement: Data are available at https://doi.org/10.15576 /REPOURK/2024.1.01.
Conflicts of Interest: The authors declare no conflict of interest.
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual

author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.15576/REPOURK/2024.1.01

