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The application of Nuclear Magnetic Resonance in food science has grown exponen-
tially over the past few decades. NMR offers a wide spectrum of possibilities for examining
important aspects of complex food matrixes ranging from their composition at the molec-
ular level to the overall structure and dynamics of food matrix texture and morphology.
NMR has shown to be an adequate instrument suitable to cope with food matrix com-
plexity, which can be studied by NMR as it is without reduction to simpler but no more
adequate models. Time domain NMR and MRI are completely noninvasive methods,
whereas high-resolution NMR spectroscopy requires minimal sample manipulation.

This Special Issue aimed to collect and present recent developments in the use of
Nuclear Magnetic Resonance in food science and food processing, including different NMR
methodologies (High Resolution Nuclear Magnetic Resonance Spectroscopy, MRI and Time
domain NMR)

A total of five research papers in various fields of food science, including food chem-
istry, food traceability, metabolomics, quality control, chemometrics and food adulter-
ation analysis, are presented in this Special Issue. Ingallina et al. [1] reported 1H NMR-
metabolomics of several Italian tomato fruit cultivars as a method for their chemical charac-
terization and utilized comparative analysis to point out the similarities and differences
among cultivars. Baek et al. [2] have studied tomato fruits’ maturity changes using entirely
noninvasive Magnetic Resonance Imaging methodology applied to intact cherry tomato
fruits. They reported that internal structural changes observed in the pericarp region of
the tomato fruit were highly correlated with fruit maturity. Rotondo et al. [3] proposed a
method for chemical characterization of the pistachios fruits based on a combination of 1H
NMR spectroscopy of extracts and the innovative multi-assignment recovered analysis of
NMR data for robust quantification of identified compounds. This method was applied
for the geographical origin discrimination of pistachios. Spano et al. [4] developed a multi-
methodological approach to the characterization of hemp seed oil based on a combination
of conventional (spectrophotometric assays) and innovative (1H NMR metabolite profiling)
methods. Mengucci et al. [5] investigated adulteration that occurs during the production
process of “Mozzarella di Bufala Campana”, an Italian cheese with a Protected Designation
of Origin status. The suggested method capable to reveal the adulteration is based on time
domain NMR relaxometry and the chemometrics analysis of raw relaxation data.

Funding: This research received no external funding.

Acknowledgments: Thanks to all the authors and peer reviewers for their valuable contributions to
this Special Issue “Nuclear Magnetic Resonance (NMR) Spectroscopy in Food Science and Processing”.
We would also like to express our gratitude to all the staff and people involved in this Special Issue.

Appl. Sci. 2022, 12, 9223. https://doi.org/10.3390/app12189223 https://www.mdpi.com/journal/applsci

https://doi.org/10.3390/app12189223
https://doi.org/10.3390/app12189223
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/applsci
https://www.mdpi.com
https://orcid.org/0000-0002-3300-9322
https://orcid.org/0000-0001-8659-5890
https://orcid.org/0000-0001-8709-7666
https://doi.org/10.3390/app12189223
https://www.mdpi.com/journal/applsci
https://www.mdpi.com/article/10.3390/app12189223?type=check_update&version=3


Appl. Sci. 2022, 12, 9223 2 of 2

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Ingallina, C.; Sobolev, A.P.; Circi, S.; Spano, M.; Giusti, A.M.; Mannina, L. New Hybrid Tomato Cultivars: An NMR-Based

Chemical Characterization. Appl. Sci. 2020, 10, 1887. [CrossRef]
2. Baek, S.; Lim, J.; Lee, J.; McCarthy, M.; Kim, S. Investigation of the Maturity Changes of Cherry Tomato Using Magnetic Resonance

Imaging. Appl. Sci. 2020, 10, 5188. [CrossRef]
3. Rotondo, A.; Rigano, F.; Mondello, L. Comprehensive Chemical Characterization of the Pistacia vera Fruits through Original

NMR Quantification Methods. Appl. Sci. 2020, 10, 5523. [CrossRef]
4. Spano, M.; Di Matteo, G.; Rapa, M.; Ciano, S.; Ingallina, C.; Cesa, S.; Menghini, L.; Carradori, S.; Giusti, A.M.; Di Sotto, A.; et al.

Commercial Hemp Seed Oils: A Multimethodological Characterization. Appl. Sci. 2020, 10, 6933. [CrossRef]
5. Mengucci, C.; Rabiti, D.; Urbinati, E.; Picone, G.; Romano, R.; Aiello, A.; Ferranti, P.; Capozzi, F. Spotting Frozen Curd in PDO

Buffalo Mozzarella Cheese Through Insights on Its Supramolecular Structure Acquired by 1H TD-NMR Relaxation Experiments.
Appl. Sci. 2021, 11, 1466. [CrossRef]

http://doi.org/10.3390/app10051887
http://doi.org/10.3390/app10155188
http://doi.org/10.3390/app10165523
http://doi.org/10.3390/app10196933
http://doi.org/10.3390/app11041466

	References

