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Lectins have been in the spotlight, and for some, have become a cause for concern. At least when
it comes to soyfoods, that concern is mostly much ado about nothing.
Given all the attention they’re receiving, you might think these proteins are newly discovered,
perhaps because of a sudden advance in technology. Given all the concerns being raised about
them, you might be thinking of avoiding foods that contain them. If you do, you can pretty much say
goodbye to a long list of healthy foods such as legumes (including soy and peanuts), eggplant,
peppers, potatoes, tomatoes and avocados. Despite the hoopla, studies show there is little reason
for concern.
Lectins are anything but new to the scientific community. They are a class of protein that occurs
widely in nature and have been known to exist in plants for more than a century. Much of the lectin
research has focused on legume lectins but these carbohydrate-binding proteins are widely
distributed throughout the plant kingdom.1 The lectin in soybeans was discovered in the 1950s.2
In plants, lectins appear to function as nitrogen storage compounds, but also have a defensive role,
protecting the plant against pests and predators.3,4 They are capable of specific recognition of and
binding to carbohydrate ligands. The term lectin (legere = Latin verb for to select) was coined by
Boyd circa 1950 to emphasize the ability of some hemagglutinins (lectins) to discriminate blood
cells within the ABO blood group system.5-8 The term lectin is preferred over that of hemagglutinin
and is broadly employed to denote “all plant proteins possessing at least one non-catalytic domain,
which binds reversibly to a specific mono- or oligosaccharide.”4
Orally ingested plant lectins remaining at least partially undigested in the gut may bind to a wide
variety of cell membranes and glycoconjugates of the intestinal and colonic mucosa leading to
various deleterious effects on the mucosa itself as well as on the intestinal bacterial flora and other
inner organs.9,10 The severity of these adverse effects may depend upon the gut region to which
the lectin binds.11 Several cases of lectin poisoning due to the consumption of raw or improperly
processed kidney beans have been reported.12-14
The lectin content of soybeans varies considerably among varieties, as much as fivefold.15
However, from a nutritional perspective, it is the amount in properly processed soyfoods that is
most relevant. Although there has been a lot of debate about whether even active soybean lectin is
harmful, a true pioneer in this field, Irvin E. Liener, concluded that soybean lectin isn’t a concern
because it is readily inactivated by pepsin and the hydrolases of the brush border membrane of the
intestine.16,17 But, others think soybean lectin does survive passage through the small intestine.18,19
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Not surprisingly, autoclaving legumes including soybeans completely inactivates lectins. However,
foods aren’t typically autoclaved. The most practical, effective, and commonly used method to
abolish lectin activity is aqueous heat treatment. Under conditions where the seeds are first fully
soaked in water and then heated in water at or close to 100°C, the lectin activity in fully hydrated
soybeans, kidney beans, faba beans, and lupin seeds is completely eliminated.20,21 Thompson et
al.22 noted that cooking beans to the point where they might be considered edible is more than
sufficient to destroy virtually all of the hemagglutinating activity of lectins. More recently, Shi and
colleagues23 found that soaking and cooking soybeans destroyed more than 99.6% of the lectin
content, which agrees with earlier work by Paredes-Lopez and Harry.24
Finally, evidence from clinical trials in no way suggests that the possible residual lectin content of
soyfoods is a cause for concern. Adverse effects typically associated with lectin toxicity don’t show
up in the hundreds of clinical trials involving a range of soy products that have been published. Not
surprisingly, the U.S. Food and Drug Administration recently concluded that soy protein is safe.25
References
1. Gold, E.R. and Balding, P., Receptor-Specific Proteins: Plant and Animal Lectins1975, New
York: American Elsevier Publishing Co.
2. Liener, I.E. Soyin, a toxic protein from the soybean. I. Inhibition of rat growth. J Nutr.
1953, 49, 529–539.
3. Pusztai, A. and Bardocz, S. Biological effects of plant lectins on the gastrointestinal tract:
metabolic consequences and applications. Trends Glycosci Glyc. 1996, 8, 149–165.
4. Peumans, W.J. and Van Damme, E.J. Lectins as plant defense proteins. Plant Physiol.
1995, 109, 347-52.
5. Boyd, W.C. and Reguera, R.M. Studies on haemagglutinins present in seeds of some
representatives of the family Leguminoseae. J Immunol. 1949, 62, 333–339.
6. Boyd, W.C. and Shapleigh, E. Separation of individuals of any blood group into secretors
and non-secretors by use of a plant agglutinin (lectin) Blood Cells. 1954, 9,
7. Boyd, W.C., The proteins of immune reactions, in The Proteins, H. Neurath and K. Bailey,
Editors. 1954, Academic Press: New York. p. 775-884.
8. Boyd, W.C. and Shapleigh, E. Specific precipitating activity of plant agglutinins (lectins).
Science. 1954, 119, 419.
9. Rudiger, H. Plant lectins - more than just tools for glycoscientists: occurrence, structure,
and possible functions of plant lectins. Acta Anat (Basel). 1998, 161, 130-52.
10. Banwell, J.G., Howard, R., Cooper, D., and Costerton, J.W. Intestinal microbial flora after
feeding phytohemagglutinin lectins (Phaseolus vulgaris) to rats. Appl Environ Microbiol.
1985, 50, 68-80.
11. Baintner, K., Jakab, G., Gyori, Z., and Kiss, P. Binding of FITC-labelled lectins to the
gastrointestinal epithelium of the rat. Pathol Oncol Res. 2000, 6, 179-83.
12. Noah, N.D., Bender, A.E., Reaidi, G.B., and Gilbert, R.J. Food poisoning from raw red
kidney beans. Br Med J. 1980, 281, 236-7.

2/3

The Soy Nutrition Institute
The latest findings in soy health research
https://thesoynutritioninstitute.com

13. Bender, A.E. and Reaidi, G.B. Toxicity of kidney beans (Phaseolus vulgaris) with particular
reference to lectins. J Plant Foods. 1982, 4, 15–22.
14. Gilbert, R.J. Healthy eating day. Commun Dis Rep. 1988, 33, 3-4.
15. Pull, S.P., Pueppke, S.G., Hymowitz, T., and Orf, J.H. Soybean lines lacking the
120,000-dalton seed lectin. Science. 1978, 200, 1277-9.
16. Liener, I.E. Inactivation studies on the soybean hemagglutinin. J Biol Chem. 1958, 233,
401-5.
17. Higuchi, M.S., M and Iwai, K. Participation of lectin in biological effects of raw winged bean
seeds on rats. Agric. Biol Chem. 1983, 47, 1879-1886.
18. Hajos, G., Gelencser, E., Pusztai, A., Grant, G., Sakhri, M., and Bardocz, S. Biological
effects and survival of trypsin inhibitors and the agglutinin from soybean in the small
intestine of the rat. J Agric Food Chem. 1995, 43, 165-170.
19. Pusztai, A., Grant, G., Bardocz, S., Gelencser, E., and Hajos, G. Novel dietary strategy for
overcoming the antinutritional effects of soyabean whey of high agglutinin content. Br J
Nutr. 1997, 77, 933-45.
20. Grant, G., More, L.J., McKenzie, N.H., and Pusztai, A. The effect of heating on the
haemagglutinating activity and nutritional properties of bean (Phaseolus vulgaris) seeds. J
Sci Food Agric. 1982, 33, 1324-6.
21. Grant, G. and van Drtessche, E., Legume lectins. physicochemlcal and nutritional
properties, in Recent Advances of Research in Ant-nutritional Factors in Legume Seeds,
A.F.B. van der Poel, J. Huisman, and H.S. Sam, Editors. 1993, Wagenmgen Pers
Wagenmgen, The Netherlands. p. 219-234.
22. Thompson, L.U., Rea, R.L., and Jenkins, D.J.A. Effect of heat processing on hemagglutinin
activity in red kidney beans. J Food Sci. 1983, 48, 235-236.
23. Shi, L., Arntfield, S.D., and Nickerson, M. Changes in levels of phytic acid, lectins and
oxalates during soaking and cooking of Canadian pulses. Food Res Int. 2018, 107,
660-668.
24. Paredes-Lopez, O. and Harry, G.I. Changes in selected chemical and antinutritional
components during tempeh preparation using fresh and hardened common beans. J Food
Sci. 1989, 54, 968-970.
25. US Food and Drug Administration. Food labeling: health claims; Soy protein and coronary
heart disease. Fed Reg. 2017, 82, 50324-50346.

3/3
Powered by TCPDF (www.tcpdf.org)

