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Abstract: Background and objectives: Reducing salt intake is among the most cost-effective measures
for reducing the burden of non-communicable diseases. To effectively reduce intake, salt reduction
strategies often concentrate on food categories that contribute the most to overall salt intake. In
Slovenia, bread is recognized as one of the contributors to salt intake and efforts are being made to
reduce its salt content. Therefore, the objective of this study was to assess the current salt content of
bread sold in large retail shops and smaller bakeries in Slovenia. Methods: The study was conducted
in November/December 2022. A total of 178 bread samples were purchased across 11 statistical
regions of Slovenia, both in large retail shops and smaller bakeries. The sampling in large retail shops
covered all main bread categories and considered statistical consumption data. The final sample
included 60 white wheat breads, of which 28 were purchased in large retail shops. Other categories
included mixed wheat (N = 33), dark wheat (N = 16), half-white wheat (N = 12), and rye bread (N = 3).
The sampling in smaller bakeries was limited only to white and wholegrain bread, where available.
Sodium content was determined by inductive coupled plasma mass spectroscopy (ICP-MS). Salt
content was calculated by multiplying it by 2.54, assuming that all sodium corresponded to sodium
chloride (NaCl). Results: The average salt content of white wheat bread sold in large retail shops
was 1.21 + 0.16 g NaCl/100 g. The average salt content of dark wheat, half-white, and mixed bread
was similar (1.15 £ 0.14 g NaCl/100 g, 1.23 &= 0.13 g NaCl/100 g, and 1.22 4 0.24 g NaCl/100 g,
respectively). On the other hand, wheat bread from smaller bakeries had an average salt content of
1.34 £ 0.21 g NaCl/100 g (range 0.85-2.06 g/100 g). Discussion: The results suggest a slight reduction
in the average salt content of mixed wheat, dark wheat, half-white wheat, and rye bread from large
retail shops, compared to a study conducted in 2010. These findings emphasize the importance
of ongoing efforts to improve the composition of bread and the need for continued focus on salt
reduction strategies.

Keywords: bread; salt content; ICP-MS

Author Contributions: Conceptualization, S.K., U.B., H.H. and L.P.; methodology, H.H. and I.P;
formal analysis, H.H.; investigation, H.H. and LP; data curation, H.H.; writing—original draft
preparation, S.K.; writing—review and editing, S.K., U.B., H.H. and L.P; supervision, U.B. and L.P;
funding acquisition, I.P. All authors have read and agreed to the published version of the manuscript.

Funding: The study was conducted within the national research program Nutrition and Public
Health (P3-0395, funded by the Slovenian Research and Innovation Agency) and research project
V3-2105, funded by the Ministry of Health of Republic of Slovenia, and Slovenian Research and
Innovation Agency. The funding organisation had no role in the design, analysis, or writing of
this article.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Proceedings 2023, 91, 292. https://doi.org/10.3390/proceedings2023091292

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


https://doi.org/10.3390/proceedings2023091292
https://doi.org/10.3390/proceedings2023091292
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/0000-0002-5088-9747
https://orcid.org/0000-0001-8634-1778
https://doi.org/10.3390/proceedings2023091292
https://www.mdpi.com/journal/proceedings
https://www.mdpi.com/article/10.3390/proceedings2023091292?type=check_update&version=1

Proceedings 2023, 91, 292 20f2

Data Availability Statement: Dataset available on request from the authors.

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.



