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Abstract: We edited this Special Issue with the objective of bringing forth new data on the
phytochemicals from vegetables and fruits, which are recommended for their health-promoting
properties. Epidemiological, toxicological and nutritional studies suggested an association between
fruit and vegetable consumption and lower incidence of chronic diseases, such as coronary heart
problems, cancer, diabetes, and Alzheimer’s disease. In this Special Issue, the protective roles
(antioxidant and others bioactivities), new sustainable approaches to determine the quality, and the
processing techniques that can modify the initial nutritional and antioxidant content of fruits,
vegetables and additives have been addressed.
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Qualitative and quantitative evaluations of the health-beneficial properties of fruits, vegetables
and additives have been addressed in this Special Issue, using highly sensitive techniques as well as
in vivo and in vitro models.

Several biological activities have already been reported for kiwifruit (Actinidia macrosperma)
cultivars, such as antioxidant, anticancer, anti-inflammatory, and antimicrobial activities. This Special
Issue contains the first report on a study supporting the potential anti-hypertensive activities of
kiwifruits [1]. The results of this study clearly indicate that the flavonoid-rich extract from A. macrosperma
shows potential as a food or nutraceutical source of anti-hypertensive agents. Further investigations
using experimental animal models and human clinical trials are required to explore the anti-hypertensive
properties of A. macrosperma.

Drosophila is a reliable model to evaluate the toxicity, genotoxicity and other degenerative processes
of food or chemical structures [2]. The results obtained in this eukaryote organism are considered
translational and highly specific, as more than 80% of genes related to human disease are homologous
in Drosophila [3]. Additionally, the proapoptotic capacities against cancer processes have been evaluated
through the determination of the cytotoxic, clastogenic, and DNA epigenetic modulator activity against
in an in vitro human cancer model (HL60 cell line).

The results from biological activity showed that onion and garlic induced DNA damage in HL60 by
necrosis—in concordance with the cytotoxic and DNA-fragmentation results [4]. The chemo-preventive
activity of garlic could be associated with its distinctive organosulfur diallyl disulphide compounds
(DADS). Supplementary studies are needed to clarify the cell death pathway against garlic and DADS.

Important information is added to the agrifood industry as the new data provided in this Special
Issue [5] suggest that short-aged fermented black garlic (13 days) has higher biological activities
than the longer-fermented ones, and even more than raw white garlic. This could have important
industrial and economic consequences. Taking both the physicochemical and biological data, black
garlic aged for 1 day was shown to have the best nutraceutical properties. These findings are relevant
for black-garlic-processing agrifood companies, as the cost and processing time are significantly
reduced to 13 days aging.
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Other studies suggest that freeze-dried Czech beers have no severe potential adverse effects [6].
Moreover, all the substances were able to inhibit tumor cell growth and induce DNA damage in the
HL-60 cells at different levels (proapoptotic, single/double strand breaks and methylation status).
However, further investigations are needed to clarify the effects of beer to other diets, as well as
its important role in the prevention of chronic diseases, which mainly are related to the intake of
antioxidants. Despite the promising results obtained for the different freeze-dried beers and their
materials, their consumption must be moderated due to the known negative effects induced by alcohol.

New scientific data have been added in this Special Issue in relation to the biological and nutritional
effects that food additives (Riboflavin, Tartrazine, Carminic Acid, Erythrosine, Indigotine, and Brilliant
Blue) have on time-related degenerative processes. The overall results support the idea that a high
chronic intake of food coloring throughout an entire life is not advisable [7], since the in vitro results
in HL-60 cells showed that the tested food colorings increased tumor cell growth but did not induce
any DNA damage or modifications in the DNA methylation status at their acceptable daily intake
concentrations. More research on the biological effects that different concentrations of food colorings
could have in model systems is warranted.

Caramel (caramel color E150d-class IV: CAR) is one of the most worldwide consumed additives
and is produced by heating carbohydrates from vegetable sources (glucose, sucrose, invert sugar, etc.)
in the presence of caramelization promoters (ammonia or ammonium in class III and IV, respectively).
The results reported that CAR was neither toxic nor genotoxic and showed antigenotoxic effects in
Drosophila [8]. Moreover, caramel showed chemopreventive activity and modified the methylation
status of HL-60 cell line. Nevertheless, much more information about the mechanisms of gene therapies
related to epigenetic modulation by food is necessary.

In this Special Issue, we present a systematic, broad-scale metabolomic investigation of 11 species
of dried and fresh edible and medicinal mushrooms [9]. The nutritional component analysis of these
selected 11 species suggested that mushrooms contained a wide range of proteins, carbohydrates, amino
acids, vitamins, and small molecules. The results showing the chemical components of the selected
mushrooms provide fundamental data for the development of functional foods from mushrooms.

Besides the approaches in improving the scientific work to back-up the results, there is a need
and clear evolution in the methodologies too in terms of respect to the environment, with more and
more conscious labs using greener alternatives to implement sustainable practices from the field to the
lab. Standard wet chemistry analytical techniques currently used to determine plant fiber constituents
(as those described above) are costly, time-consuming and destructive. Calibration equations based
on Near Infrared Reflectance Spectroscopy confirm that this technology could be very useful for the
rapid evaluation of acid detergent fiber content in turnip greens and turnip tops (Brassica rapa L. subsp.
rapa) [10].

In addition, the germplasm of Brassica napus and Brassica rapa evaluated in this Special Issue
displayed variability in the fatty acid composition of its seed oil [11]. Further research will be needed
for some accessions having seeds with reduced or increased values of erucic acid content, in order to
select valuable genotypes that could be used for both nutritional and industrial applications.

The processing techniques at the industrial scale like pasteurization, concentration, and freezing
could also modify the initial nutritional and antioxidant content of citrus juices. In this sense, it has
been shown that the juice extraction processes employed have influenced the chemical composition
and functional properties of bergamot juice (Citrus bergamia Risso et Poit., Rutaceae). Results from
this study suggest that extracting juice under the screw press extractor process increased the amount
of phytochemical content and total antioxidant activity, more so than using an in-line extractor and
hand-squeezing juicing process [12].

Some recent publications have described the beneficial effects of black garlic in the prevention
or improvement of cardiovascular diseases, diabetes, obesity, or cancerigenous processes, among
others. Black garlic is obtained from raw garlic through a multi-step heating process at a controlled
temperature and humidity during a variable period of time. Toledano-Medina et al. [13] have pointed
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out that an excessive duration in the heating process is detrimental to the final product. The product’s
antioxidant capacity diminishes after reaching a prior maximum value when the process is extended,
although the polyphenol content goes on increasing.

Food and nutrition education, food product development, and marketing efforts are called upon
to improve adolescent food choices and make less-processed snack food options more appealing
and accessible to diverse consumers. Examples of processing levels of snack food items which
have the ability to influence adolescent taste preferences are included in this Special Issue [14].
Ultra-processed and processed foods have a large appeal for adolescents, potentially leading to over
consumption and unhealthy snacking decisions. Unprocessed and minimally processed food options
are not chosen as frequently as processed and ultra-processed foods when all four processing options
are made available to an audience of adolescent children.

The analyses conducted in this Special Issue have showed differences in the expression levels of
carotenoid biosynthetic genes and carotenoid content between different Cucurbita melo cultivars [15].
These findings will contribute to a foundation for the elucidation of carotenoid biosynthesis in C. melo.
In addition, further investigations regarding molecular genetics and enzyme activities may help to
identify key genes for improving the carotenoid accumulation in melon fruit.

In summary, as most of the authors have stated, further research is required in relation to each and
every one of the presented papers in the “The Health Benefits of Fruits and Vegetables”—this assures
an exciting time for the researchers in this field and for the general public interested in the relationship
between vegetables and health.

Author Contributions: M.d.R.-C. and R.F. conceived and wrote this Editorial. All authors have read and agreed
to the published version of the manuscript.

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

References

1. Hettihewa, S.K.; Hemar, Y.; Rupasinghe, H.P.V. Flavonoid-Rich Extract of Actinidia macrosperma (A Wild
Kiwifruit) Inhibits Angiotensin-Converting Enzyme In Vitro. Foods 2018, 7, 146. [CrossRef] [PubMed]

2. Graf, U.; Wurgler, F.E.; Katz, A.J.; Frei, H.; Juon, H.; Hall, C.B.; Kale, P.G. Somatic mutation and recombination
test in Drosophila melanogaster. Environ. Mutagen. 1984, 6, 153–188. [CrossRef] [PubMed]

3. Reiter, L.T.; Potocki, L.; Chien, S.; Gribskov, M.; Bier, E. A systematic analysis of human disease-associated
gene sequences in Drosophila melanogaster. Genome Res. 2001, 11, 1114–1125. [CrossRef] [PubMed]

4. Fernández-Bedmar, Z.; Demyda-Peyrás, S.; Merinas-Amo, T.; del Río-Celestino, M. Nutraceutic Potential of
Two Allium Species and Their Distinctive Organosulfur Compounds: A Multi-Assay Evaluation. Foods 2019,
8, 222. [CrossRef] [PubMed]

5. Toledano Medina, M.Á.; Merinas-Amo, T.; Fernández-Bedmar, Z.; Font, R.; del Río-Celestino, M.;
Pérez-Aparicio, J.; Moreno-Ortega, A.; Alonso-Moraga, Á.; Moreno-Rojas, R. Physicochemical
Characterization and Biological Activities of Black and White Garlic: In Vivo and In Vitro Assays. Foods 2019,
8, 220. [CrossRef] [PubMed]

6. Merinas-Amo, T.; Merinas-Amo, R.; García-Zorrilla, V.; Velasco-Ruiz, A.; Chladek, L.; Plachy, V.;
del Río-Celestino, M.; Font, R.; Kokoska, L.; Alonso-Moraga, Á. Toxicological Studies of Czech Beers
and Their Constituents. Foods 2019, 8, 328. [CrossRef] [PubMed]

7. Merinas-Amo, R.; Martínez-Jurado, M.; Jurado-Güeto, S.; Alonso-Moraga, Á.; Merinas-Amo, T. Biological
Effects of Food Coloring in In Vivo and In Vitro Model Systems. Foods 2019, 8, 176. [CrossRef] [PubMed]

8. Mateo-Fernández, M.; Alves-Martínez, P.; Del Río-Celestino, M.; Font, R.; Merinas-Amo, T.; Alonso-Moraga, Á.
Food Safety and Nutraceutical Potential of Caramel Colour Class IV Using In Vivo and In Vitro Assays. Foods
2019, 8, 392. [CrossRef] [PubMed]

9. Liu, D.; Chen, Y.-Q.; Xiao, X.-W.; Zhong, R.-T.; Yang, C.-F.; Liu, B.; Zhao, C. Nutrient Properties and Nuclear
Magnetic Resonance-Based Metabonomic Analysis of Macrofungi. Foods 2019, 8, 397. [CrossRef] [PubMed]

http://dx.doi.org/10.3390/foods7090146
http://www.ncbi.nlm.nih.gov/pubmed/30189590
http://dx.doi.org/10.1002/em.2860060206
http://www.ncbi.nlm.nih.gov/pubmed/6423380
http://dx.doi.org/10.1101/gr.169101
http://www.ncbi.nlm.nih.gov/pubmed/11381037
http://dx.doi.org/10.3390/foods8060222
http://www.ncbi.nlm.nih.gov/pubmed/31234398
http://dx.doi.org/10.3390/foods8060220
http://www.ncbi.nlm.nih.gov/pubmed/31234387
http://dx.doi.org/10.3390/foods8080328
http://www.ncbi.nlm.nih.gov/pubmed/31398837
http://dx.doi.org/10.3390/foods8050176
http://www.ncbi.nlm.nih.gov/pubmed/31137639
http://dx.doi.org/10.3390/foods8090392
http://www.ncbi.nlm.nih.gov/pubmed/31491925
http://dx.doi.org/10.3390/foods8090397
http://www.ncbi.nlm.nih.gov/pubmed/31500248


Foods 2020, 9, 369 4 of 4

10. Obregón-Cano, S.; Moreno-Rojas, R.; Jurado-Millán, A.M.; Cartea-González, M.E.; De Haro-Bailón, A.
Analysis of the Acid Detergent Fibre Content in Turnip Greens and Turnip Tops (Brassica rapa L. Subsp. rapa)
by Means of Near-Infrared Reflectance. Foods 2019, 8, 364.

11. Cartea, E.; De Haro-Bailón, A.; Padilla, G.; Obregón-Cano, S.; del Río-Celestino, M.; Ordás, A. Seed Oil Quality
of Brassica napus and Brassica rapa Germplasm from Northwestern Spain. Foods 2019, 8, 292. [CrossRef]

12. Cautela, D.; Vella, F.M.; Laratta, B. The Effect of Processing Methods on Phytochemical Composition in
Bergamot Juice. Foods 2019, 8, 474. [CrossRef]

13. Toledano Medina, M.Á.; Pérez-Aparicio, J.; Moreno-Ortega, A.; Moreno-Rojas, R. Influence of Variety and
Storage Time of Fresh Garlic on the Physicochemical and Antioxidant Properties of Black Garlic. Foods 2019,
8, 314. [CrossRef] [PubMed]

14. Svisco, E.; Byker Shanks, C.; Ahmed, S.; Bark, K. Variation of Adolescent Snack Food Choices and Preferences
along a Continuum of Processing Levels: The Case of Apples. Foods 2019, 8, 50. [CrossRef] [PubMed]

15. Tuan, P.A.; Lee, J.; Park, C.H.; Kim, J.K.; Noh, Y.-H.; Kim, Y.B.; Kim, H.; Park, S.U. Carotenoid Biosynthesis in
Oriental Melon (Cucumis melo L. var. makuwa). Foods 2019, 8, 77. [CrossRef] [PubMed]

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.3390/foods8080292
http://dx.doi.org/10.3390/foods8100474
http://dx.doi.org/10.3390/foods8080314
http://www.ncbi.nlm.nih.gov/pubmed/31382578
http://dx.doi.org/10.3390/foods8020050
http://www.ncbi.nlm.nih.gov/pubmed/30717139
http://dx.doi.org/10.3390/foods8020077
http://www.ncbi.nlm.nih.gov/pubmed/30791408
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	References

