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Liriodendron tulipifera – Tulip Tree 

Cahokia Mounds – Illinois 

   THE MAGNOLIACEAE – MAGNOLIAS, TULIP-TREE, CUCUMBER-TREE 

By Susan McDougall 
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Tulip-tree (Liriodendron tulipifera) 
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The aptly-named Bigleaf Magnolia (Magnolia macrophylla) 

Cucumber-tree (Magnolia acuminata) fruit 
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Sweetbay (Magnolia virginiana) in autumn color  
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Magnolia grandiflora ‘Exoniensis’ Bitter Cherry (Prunus emarginata) 
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A large beetle 
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Southern Magnolia (Magnolia grandiflora) 

Cucumber-tree (Magnolia tripetala) 
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Magnolia x soulangeana 
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Magnolia virginiana (Sweetbay) 
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The spelling is so similar that these 

molecules have at times been functionally 

mistaken for one another. Research has 

determined that their evolution was driven by 

different factors. Lignins are primarily structural 

while lignans evolved as defensive agents. The 

chemical starting point for the two is the same; 

beginning in the “shikimic acid pathway,” with 

reactions producing a molecule that can be 

further synthesized into lignan or lignin. Although 

related, their function is quite different. An 

insoluble fiber, lignin (with an “i”) is the stuff of 

wood; their primary function is to aid in the 

transport of water and strengthen cell walls. 

Without lignin, vascular plants would have 

difficulty standing upright.  

Lignins and lignans account for about 20 

percent of the weight of angiosperms. Lignin is 

considered second only to cellulose as the most 

common “biopolymer” on Earth: these are large 

molecules composed of many repeating organic 

units – DNA itself is a biopolymer. Considering the 

important role that lignin plays in plant 

physiology, it is not surprising that the vascular 

plants and lignin evolved concomitantly, about 

450 million years ago. Plant movement into 

terrestrial habitats was in part made possible by 

lignification.  

However, research into the possibility of 
lignin in more primitive plants such as seaweed 
has complicated the lignin story. Marine algae
diverged from vascular plants a billion years ago. 
The presence of a lignin-like compound in the 
flexible joint of a coralline alga may represent a 
convergent evolution of an organism able to 
withstand stress from waves and currents, and  
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a vascularized plant able to survive varying 
terrestrial physical forces.  

The chemical composition of lignins varies 

between plant families, but in general they tend 

to be complex molecules with a molecular weight 

so large that understanding their structure has 

been challenging. Lignins can also vary within a 

particular species; bark and conducting vessels 

may incorporate different lignins.  

By contrast to the heavy lignin molecules, 

many lignans are small with less complex 

chemical structures. With only 18 carbon atoms, 

magnolol is among the simplest. Thus, while 

lignin compounds have molecular weights 

averaging in the thousands or tens-of-thousands 

grams/mol, the lignans are typically less than a 

thousand.  

Whether small or large, what began as an 

evolutionary defense against insect predation has 

become one of the hopeful signs applying plant 

compounds against a wide range of human 

afflictions, including cancer. It is estimated that 

about 9.5 million people died of cancer in 2018, 

about 1 of every 6 deaths. The human toll is 

incalculable, and the cost to society great. New

attention to the insect-fighting lignans, present in 

many plant families but primarily a subject of 

research because of the traditional use of 

magnolia tree species as medicines, adds hope to 

the seemingly never-ending fight against cancer. 

Learning the mechanism by which these old 

compounds work is important and necessary in a 

laboratory setting, testing the results outside the 

walls of academia never more prescient. 
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‘Jane Platt’ magnolia – a cultivar of 

Magnolia stellata, native to Japan 
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‘Raspberry Ice’ magnolia  

Magnolia ‘Yellow Bird’ 

Magnolia ‘Two Stones’ Magnolia ‘Blushing Bell’ 
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Liriodendron tulipifera – Tulip-tree 
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Magnolia acuminata – Cucumber-tree 
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Magnolia ashei – Ashe’s Magnolia 
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Magnolia fraseri – Fraser’s Magnolia 
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Magnolia grandiflora – Southern Magnolia 
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Magnolia macrophylla – BIgleaf Magnolia 
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Magnolia tripetala – Umbrella Magnolia 



26 
 

Magnolia virginiana – Sweetbay 


