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PLANTS OF OKLAHOMA AND TEXAS CAPABLE OF PRODUCING
CYANOGENIC COMPOUNDS

David S. Seigler

Department of Botany, The University of Illinois, Urbana, Illinois

We have surveyed the distribution of cyanogenic compounds in plants from Oklahoma and Texas. Approximately 135
species of plants from 46 families are known to contain compounds capable of liberating hydrogen cyanide upon hydrolysis.
These are primarily found in the Gramineae, Rosaceae, Leguminosae, Polypodiaceae, and Euphorbiaceae. The chemical
structures of the cyanogens have been studied in only a small number of the species included and investigation of the biology
and chemistry of these plants should prove profitable.

INTRODUCTION

A study of the distribution of cyanogenic plants of Oklahoma and Texas was begun for several reasons. Our
principal interest in this study arose because we felt these compounds could be useful as taxonomic characters
for the study of plant groups found in North America. The literature of cyanogenic plants from the northeastern
United States has previously been surveyed (1). Several reports in the literature point to the utility of these
compounds for this purpose (2-16). Although their chemotaxonomic value is considerable, perusal of the
literature reveals that structures of specific compounds responsible for this activity are known in but a small
percentage of the plants listed (see Table 1). Thus, at the present time we do not have adequate data to utilize
these chemical characters for taxonomic study except in a few cases.

A second reason for making this investigation may be even more important to the average reader ― these
compounds and plants which contain them are poisonous to both humans and livestock. Kingsbury (17) has
discussed the toxic nature of cyanogenic glycosides. Generally, plants which contain more than 20 mg HCN/100
grams of fresh plant material may be considered potentially dangerous, but several factors determine whether
poisoning will actually take place (17).

Plants which are capable of producing cyanogenic compounds are distributed widely in the plant kingdom
and are known from at least 1000 species in 90 families. The known chemical types have recently been
reviewed (18). Although plants containing these compounds are widespread, the structures of only about 30
compounds have appeared in the literature and specific compounds have been isolated from fewer than 100
species. Most literature accounts are based on the color test using paper impregnated with sodium picrate
solution, suspended in a vial over plant material to which a β-glucosidase has been added. A change from
yellow to a brick-red color constitutes a positive test (19).

In this study I have considered only the states of Oklahoma and Texas, which because of their large and
diverse flora will add a major section to the contemplated goal of preparing a listing of cyanogenic plants of the
entire United States. For information concerning the distribution of certain plant species, I have consulted
Correll and Johnston (20), Waterfall (21), Vines (22), Bailey (23), and Warnock (24). Of the records of
cyanogenic nature included, many are doubtful and should be verified. Among these are: Nerium oleander,
Impatiens balsamina, Borago officinalis, Heliotropium indicum, Campanula rotundifolia, Cleome hassleriana,
Carica papaya, Beta vulgaris, Ipomoea spp., members of the Cruciferae, Ricinus communis, Zea mays,
Cinnamomum camphorum, Pisum sativum, Medicago sativa, Cassia alata, Cicer arietinum, Glycine max,
Arachis hypogaea, Dolichos lablab, Lagerstroemia speciosa, Melia azedarach, Psidium guajava, Oenothera
biennis, Guara biennis, Oxalis corniculatus, Dryopteris filix-max, Reseda alba, Rhamnus frangula, Solanum
melongena, and Lycium halmifolium.

Considerable changes in cyanogenic properties occur with diurnal, seasonal, and ecological variations.
Many plants appear
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to respond to stress conditions by increased synthesis of these compounds; Sorghum halepense is known to be especially
poisonous to livestock after a light frost or during drought (17). Often some plant parts are cyanogenic whereas others
may be completely devoid of any cyanogens. Because of these variations, it is clear that positive records are more
important than negative reports. Most workers, with the exception of Gibbs (16) and Seigler (1, 18), have examined
materials from continents other than North America and the occurrence of cyanide-producing materials should be
confirmed in material from this continent. A tabulation of plants which have been reported as cyanogenic or have been
found so in our laboratory (as indicated by the sodium picrate method) is given below (Table 1). This is not a complete
list and, no doubt, additions will be made. Several species, as suggested above, should probably be deleted if the presence
of cyanide cannot be confirmed. In most cases, the reference cited represents the most complete chemical work on
characterized compounds. It usually represents the first record in plants with uncharacterized cyanogens.
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