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The focus of this Special Issue is on grain legumes, which are commonly referred to as pulses [1].
Pulses have been a key staple food crop, selected by the inhabitants of most agricultural centers
of domestication between 8000 to 10,000 years ago as a primary source of protein and calories [2].
However, in the last 100 years, pulses have been abandoned as a staple food and relegated to occasional
consumption as vegetables [3]. When a decline in pulse consumption occurs in a population, there is
a temporal proximity to a rise in chronic disease rates [4,5]. While it is commonly asserted that a
return to pulse consumption would be good for the health of the general population and for planetary
health [6,7], there are many skeptics that insist that the evidence supporting this claim is limited.

Since the World Health Organization (WHO)/Food and Agriculture Organization (FAO)
International Year of the Pulse in 2016 [8], there has been an uptick in the number of pulse-related
publications across many disciplines. In the journal Nutrients, 20 papers have been published in the
last two years (2018 and 2019). Eight of these papers are collected in this Special Issue. In order to
guide the reader interested in the topic of pulses and human health, the references to all 20 papers are
provided [9–28]. These publications can be grouped into three primary domains that are judged to
be critical to understanding the multi-dimensional framework underlying pulse consumption and
human health. Each domain is briefly discussed, with a concise notation on each contribution in this
Special Issue according to the domain to which it was assigned.

1. Domain: Germplasm Resources

Created equal? Common characteristics and distinct traits. The FAO of the WHO currently lists 16
edible pulses [29]. Of these, the production and consumption of four pulses are globally predominant,
common bean (Phaseolus vulgaris, L.), chickpea (Cicer arietinum L.), dry pea (Pisum sativum L.), and
lentil (Lens culinaris L.) [30]. From a human health perspective, commonalities among these pulses
include high protein and dietary fiber contents with very low levels of dietary lipid. However, there is
considerable variability among these pulse crops in qualitative aspects of protein and fiber as well
as significant variability in their small-molecule profiles [29]. Even within a specific pulse crops, e.g.,
common bean, there is significant variation among market classes (genetically distinct groupings
of cultivars that have trait-specific economic value), and measurable variation is also noted among
cultivars within a market class [31–33]. While it can be argued that complex situations need to be
simplified for consumer adoption, it is essential that differences among and within pulse crops be
recognized and understood relative to human health potential. The Special Issue features three papers
in this domain. Two papers describe the potential health-related traits of two common bean market
classes, i.e., mung bean [17] and lupin bean [23]. The genetic basis for variation among snap beans,
the edible immature stage of common bean, that regulates the content of phenolic compounds is also
reported [21]. Of the other 12 pulse-related papers published by Nutrients but not included in this
Special Issue, none were placed in this domain.
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2. Domain: Health Benefits

What are the benefits of pulses for human health? There are two broad areas into which the effects
of pulses on human health can be divided, that related to the provision of phytochemicals classified as
nutrients and that related to other chemical constituents that may have effects either on physiological
function, e.g., gut health, or on various diseases, e.g., chronic disease risk. Two papers in the Special
Issue considered the nutritional aspects of bean (iron [24] and protein [18]), and others focused on gut
health [16] and chronic disease (obesity) [22]. Of the other 12 papers not in this Special Issue, 9 were
placed in this domain, and the topics covered included iron nutrition [12,15,25], effects on muscle
strength [9], gut health [10,11,19], glycemic index [28], and metabolic syndrome [20].

3. Domain: Consumption

Pulse consumption can be viewed as a lifestyle behavior [34,35]. Given the conclusions from work
reported in relation to the International Year of the Pulse that there is significant merit to increasing
pulse consumption, an understanding of consumer knowledge, attitudes, and habits is essential to
developing a lifestyle change strategy. One paper on this topic is presented in this Special Issue,
considering an Australian cohort [14]. Of the other papers not in this Special Issue, 3 were placed in this
domain. They examined knowledge, attitudes, and/or habits in adults [13], registered dietitians [26],
and Hispanic and non-Hispanic populations living in the mid-west region of the United States [27].

4. Concluding Comment

While pulse crops are ancient foods, there is a great deal that can be learned about the potential for
these grains to promote human health and wellbeing. It is critical to make distinctions between pulses
and other edible legumes such as oil seed legumes, e.g., peanuts and soy bean, in order to maximize
consumer awareness and the understanding of pulses as an important but neglected staple food crop
for 21st century challenges related to human and planetary health.

Funding: This research received no external funding.

Conflicts of Interest: The author declares no conflict of interest.

References

1. Food and Agriculture Organization. Definition and Classification of Commodities: Pulses and Derived
Products. Available online: http://www.fao.org/es/faodef/fdef04e.htm (accessed on 20 January 2017).

2. Gepts, P.; Famula, T. Biodiversity in Agriculture: Domestication, Evolution, and Sustainability; Cambridge
University Press: Cambridge, UK, 2012.

3. Havemeier, S.; Erickson, J.; Slavin, J. Dietary guidance for pulses: The challenge and opportunity to be part
of both the vegetable and protein food groups. Ann. N. Y. Acad. Sci. 2017, 1392, 58–66. [CrossRef] [PubMed]

4. Sievenpiper, J.L.; Kendall, C.W.; Esfahani, A.; Wong, J.M.; Carleton, A.J.; Jiang, H.Y.; Bazinet, R.P.; Vidgen, E.;
Jenkins, D.J. Effect of non-oil-seed pulses on glycaemic control: A systematic review and meta-analysis
of randomised controlled experimental trials in people with and without diabetes. Diabetologia 2009, 52,
1479–1495. [CrossRef] [PubMed]

5. Viguiliouk, E.; Blanco, M.S.; Kendall, C.W.; Sievenpiper, J.L. Can pulses play a role in improving
cardiometabolic health? Evidence from systematic reviews and meta-analyses. Ann. N. Y. Acad. Sci.
2017, 1392, 43–57. [CrossRef] [PubMed]

6. Curran, J.; McLachlan, M.; Black, R.; Widders, I.; Manary, M. Collaboration among sectors to increase pulse
consumption. Ann. N. Y. Acad. Sci. 2017, 1392, 3–5. [CrossRef] [PubMed]

7. Mitchell, D.C.; Lawrence, F.R.; Hartman, T.J.; Curran, J.M. Consumption of dry beans, peas, and lentils could
improve diet quality in the US population. J. Am. Diet. Assoc. 2009, 109, 909–913. [CrossRef]

8. Food and Agriculture Organization of the United Nations. International Year of Pulses: Nuritious Seeds for
a Sustainable Future. Available online: http://www.fao.org/3/a-bb029e.pdf (accessed on 1 June 2017).

http://www.fao.org/es/faodef/fdef04e.htm
http://dx.doi.org/10.1111/nyas.13308
http://www.ncbi.nlm.nih.gov/pubmed/28146277
http://dx.doi.org/10.1007/s00125-009-1395-7
http://www.ncbi.nlm.nih.gov/pubmed/19526214
http://dx.doi.org/10.1111/nyas.13312
http://www.ncbi.nlm.nih.gov/pubmed/28253436
http://dx.doi.org/10.1111/nyas.13321
http://www.ncbi.nlm.nih.gov/pubmed/28253438
http://dx.doi.org/10.1016/j.jada.2009.02.029
http://www.fao.org/3/a-bb029e.pdf


Nutrients 2019, 11, 3074 3 of 4

9. Bartholomae, E.; Incollingo, A.; Vizcaino, M.; Wharton, C.; Johnston, C.S. Mung Bean Protein Supplement
Improves Muscular Strength in Healthy, Underactive Vegetarian Adults. Nutrients 2019, 11, 2423. [CrossRef]

10. Baxter, B.A.; Oppel, R.C.; Ryan, E.P. Navy Beans Impact the Stool Metabolome and Metabolic Pathways for
Colon Health in Cancer Survivors. Nutrients 2018, 11, 28. [CrossRef]

11. Chun, E.; Yoon, S.; Parveen, A.; Jin, M. Alleviation of Irritable Bowel Syndrome-Like Symptoms and Control
of Gut and Brain Responses with Oral Administration of Dolichos lablab L. in a Mouse Model. Nutrients
2018, 10, 1475. [CrossRef]

12. Dias, D.M.; Kolba, N.; Binyamin, D.; Ziv, O.; Regini Nutti, M.; Martino, H.S.D.; Glahn, R.P.; Koren, O.; Tako, E.
Iron Biofortified Carioca Bean (Phaseolus vulgaris L.)-Based Brazilian Diet Delivers More Absorbable Iron and
Affects the Gut Microbiota In Vivo (Gallus gallus). Nutrients 2018, 10, 1970. [CrossRef]

13. Doma, K.M.; Farrell, E.L.; Leith-Bailey, E.R.; Soucier, V.D.; Duncan, A.M. Older Adults’ Awareness and
Knowledge of Beans in Relation to Their Nutrient Content and Role in Chronic Disease Risk. Nutrients 2019,
11, 2680. [CrossRef]

14. Figueira, N.; Curtain, F.; Beck, E.; Grafenauer, S. Consumer Understanding and Culinary Use of Legumes in
Australia. Nutrients 2019, 11, 1575. [CrossRef] [PubMed]

15. Finkelstein, J.L.; Mehta, S.; Villalpando, S.; Mundo-Rosas, V.; Luna, S.V.; Rahn, M.; Shamah-Levy, T.;
Beebe, S.E.; Haas, J.D. A Randomized Feeding Trial of Iron-Biofortified Beans on School Children in Mexico.
Nutrients 2019, 11, 381. [CrossRef] [PubMed]

16. Graf, D.; Monk, J.M.; Lepp, D.; Wu, W.; McGillis, L.; Roberton, K.; Brummer, Y.; Tosh, S.M.; Power, K.A.
Cooked Red Lentils Dose-Dependently Modulate the Colonic Microenvironment in Healthy C57Bl/6 Male
Mice. Nutrients 2019, 11, 1853. [CrossRef] [PubMed]

17. Hou, D.; Yousaf, L.; Xue, Y.; Hu, J.; Wu, J.; Hu, X.; Feng, N.; Shen, Q. Mung Bean (Vigna radiata L.): Bioactive
Polyphenols, Polysaccharides, Peptides, and Health Benefits. Nutrients 2019, 11, 1238. [CrossRef]

18. Kaimila, Y.; Divala, O.; Agapova, S.E.; Stephenson, K.B.; Thakwalakwa, C.; Trehan, I.; Manary, M.J.;
Maleta, K.M. Consumption of Animal-Source Protein is Associated with Improved Height-for-Age z Scores
in Rural Malawian Children Aged 12(-)36 Months. Nutrients 2019, 11, 480. [CrossRef]

19. Linlawan, S.; Patcharatrakul, T.; Somlaw, N.; Gonlachanvit, S. Effect of Rice, Wheat, and Mung Bean Ingestion
on Intestinal Gas Production and Postprandial Gastrointestinal Symptoms in Non-Constipation Irritable
Bowel Syndrome Patients. Nutrients 2019, 11, 2061. [CrossRef]

20. Micheli, L.; Lucarini, E.; Trallori, E.; Avagliano, C.; De Caro, C.; Russo, R.; Calignano, A.; Ghelardini, C.;
Pacini, A.; Di Cesare Mannelli, L. Phaseolus vulgaris L. Extract: Alpha-Amylase Inhibition against Metabolic
Syndrome in Mice. Nutrients 2019, 11, 1778. [CrossRef]

21. Myers, J.R.; Wallace, L.T.; Mafi Moghaddam, S.; Kleintop, A.E.; Echeverria, D.; Thompson, H.J.; Brick, M.A.;
Lee, R.; McClean, P.E. Improving the Health Benefits of Snap Bean: Genome-Wide Association Studies of
Total Phenolic Content. Nutrients 2019, 11, 2509. [CrossRef]

22. Neil, E.S.; McGinley, J.N.; Fitzgerald, V.K.; Lauck, C.A.; Tabke, J.A.; Streeter-McDonald, M.R.; Yao, L.;
Broeckling, C.D.; Weir, T.L.; Foster, M.T.; et al. White Kidney Bean (Phaseolus Vulgaris L.) Consumption
Reduces Fat Accumulation in a Polygenic Mouse Model of Obesity. Nutrients 2019, 11, 2780. [CrossRef]

23. Ruiz-Lopez, M.A.; Barrientos-Ramirez, L.; Garcia-Lopez, P.M.; Valdes-Miramontes, E.H.; Zamora-Natera, J.F.;
Rodriguez-Macias, R.; Salcedo-Perez, E.; Banuelos-Pineda, J.; Vargas-Radillo, J.J. Nutritional and Bioactive
Compounds in Mexican Lupin Beans Species: A Mini-Review. Nutrients 2019, 11, 1785. [CrossRef]

24. Wiesinger, J.A.; Cichy, K.A.; Tako, E.; Glahn, R.P. The Fast Cooking and Enhanced Iron Bioavailability
Properties of the Manteca Yellow Bean (Phaseolus vulgaris L.). Nutrients 2018, 10, 1609. [CrossRef] [PubMed]

25. Wiesinger, J.A.; Glahn, R.P.; Cichy, K.A.; Kolba, N.; Hart, J.J.; Tako, E. An In Vivo (Gallus gallus) Feeding
Trial Demonstrating the Enhanced Iron Bioavailability Properties of the Fast Cooking Manteca Yellow Bean
(Phaseolus vulgaris L.). Nutrients 2019, 11, 1768. [CrossRef] [PubMed]

26. Winham, D.M.; Hutchins, A.M.; Thompson, S.V.; Dougherty, M.K. Arizona Registered Dietitians Show Gaps
in Knowledge of Bean Health Benefits. Nutrients 2018, 10, 52. [CrossRef] [PubMed]

27. Winham, D.M.; Tisue, M.E.; Palmer, S.M.; Cichy, K.A.; Shelley, M.C. Dry Bean Preferences and Attitudes
among Midwest Hispanic and Non-Hispanic White Women. Nutrients 2019, 11, 178. [CrossRef] [PubMed]

28. Zhu, R.; Fan, Z.; Han, Y.; Li, S.; Li, G.; Wang, L.; Ye, T.; Zhao, W. Acute Effects of Three Cooked Non-Cereal
Starchy Foods on Postprandial Glycemic Responses and in Vitro Carbohydrate Digestion in Comparison
with Whole Grains: A Randomized Trial. Nutrients 2019, 11, 634. [CrossRef] [PubMed]

http://dx.doi.org/10.3390/nu11102423
http://dx.doi.org/10.3390/nu11010028
http://dx.doi.org/10.3390/nu10101475
http://dx.doi.org/10.3390/nu10121970
http://dx.doi.org/10.3390/nu11112680
http://dx.doi.org/10.3390/nu11071575
http://www.ncbi.nlm.nih.gov/pubmed/31336897
http://dx.doi.org/10.3390/nu11020381
http://www.ncbi.nlm.nih.gov/pubmed/30759887
http://dx.doi.org/10.3390/nu11081853
http://www.ncbi.nlm.nih.gov/pubmed/31405019
http://dx.doi.org/10.3390/nu11061238
http://dx.doi.org/10.3390/nu11020480
http://dx.doi.org/10.3390/nu11092061
http://dx.doi.org/10.3390/nu11081778
http://dx.doi.org/10.3390/nu11102509
http://dx.doi.org/10.3390/nu11112780
http://dx.doi.org/10.3390/nu11081785
http://dx.doi.org/10.3390/nu10111609
http://www.ncbi.nlm.nih.gov/pubmed/30388772
http://dx.doi.org/10.3390/nu11081768
http://www.ncbi.nlm.nih.gov/pubmed/31374868
http://dx.doi.org/10.3390/nu10010052
http://www.ncbi.nlm.nih.gov/pubmed/29316699
http://dx.doi.org/10.3390/nu11010178
http://www.ncbi.nlm.nih.gov/pubmed/30650616
http://dx.doi.org/10.3390/nu11030634
http://www.ncbi.nlm.nih.gov/pubmed/30875961


Nutrients 2019, 11, 3074 4 of 4

29. Food and Agriculture Organization. FAO/INFOODS Global Food Composition Database for Pulses—Version
1.0 (uPulses1.0). Available online: http://www.fao.org/3/a-i6832e.pdf (accessed on 15 January 2018).

30. Food and Agriculture Organization of the United Nations. Crop Statistics-Concepts, Definitions and
Classifications. Available online: http://www.fao.org/economic/the-statistics-division-ess/methodology/

methodology-systems/crops-statistics-concepts-definitions-and-classifications/en/ (accessed on 1 June 2017).
31. Kleintop, A.E.; Echeverria, D.; Brick, L.A.; Thompson, H.J.; Brick, M.A. Adaptation of the AOAC 2011.25

Integrated Total Dietary Fiber Assay To Determine the Dietary Fiber and Oligosaccharide Content of Dry
Edible Beans. J. Agric. Food Chem. 2013, 61, 9719–9726. [CrossRef]

32. Mensack, M.M.; Fitzgerald, V.K.; Lewis, M.R.; Thompson, H.J. Characterization of low molecular weight
chemical fractions of dry bean (Phaseolus vulgaris) for bioactivity using Caenorhabditis elegans longevity and
metabolite fingerprinting. J. Agric. Food Chem. 2010, 58, 6697–6705. [CrossRef]

33. Mensack, M.M.; Fitzgerald, V.K.; Ryan, E.P.; Lewis, M.R.; Thompson, H.J.; Brick, M.A. Evaluation of diversity
among common beans (Phaseolus vulgaris L.) from two centers of domestication using ‘omics’ technologies.
BMC Genom. 2010, 11, 686. [CrossRef]

34. Fischer, C.G.; Garnett, T. Plates, Pyramids and Planet. Available online: http://www.fao.org/3/a-i5640e.pdf
(accessed on 4 August 2017).

35. Garnett, T. Changing What We Eat. Available online: http://www.fcrn.org.uk/sites/default/files/fcrn_
wellcome_gfs_changing_consumption_report_final.pdf (accessed on 3 August 2017).

© 2019 by the author. 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://www.fao.org/3/a-i6832e.pdf
http://www.fao.org/economic/the-statistics-division-ess/methodology/methodology-systems/crops-statistics-concepts-definitions-and-classifications/en/
http://www.fao.org/economic/the-statistics-division-ess/methodology/methodology-systems/crops-statistics-concepts-definitions-and-classifications/en/
http://dx.doi.org/10.1021/jf403018k
http://dx.doi.org/10.1021/jf1007538
http://dx.doi.org/10.1186/1471-2164-11-686
http://www.fao.org/3/a-i5640e.pdf
http://www.fcrn.org.uk/sites/default/files/fcrn_wellcome_gfs_changing_consumption_report_final.pdf
http://www.fcrn.org.uk/sites/default/files/fcrn_wellcome_gfs_changing_consumption_report_final.pdf
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Domain: Germplasm Resources 
	Domain: Health Benefits 
	Domain: Consumption 
	Concluding Comment 
	References

