THE NATURE OF PIGMENTATION IN
DIONAEA MUSCIPULA ELLIS

by Gregory T. Shanos, 160 Budlong Ave., Warwick, R.I. (02888

A mature Dionaea plant often develops a blood-red coloration on the inner surface of the
traps. (Fig. 1.) The probable function of this pigment is to aid in the luring of prey.5 The
pigment is located in the vacoules of the digestive glands, thus réendering them conspicuous.?
The alluring or nectar-secreting glands possess no such coloration.?

This red pigmentation is due to the presence of an anthrocyanin (*-4). Anthrocyanins are
not unique to the Venus Flytrap and are distributed universally throughout the plant
kingdom.4 Their presence imparts a characteristic color to the leaf, stem or flower.4

The specific anthrocyanin of Dionaea muscipula is the secondary metabolite cyanidin-3-
glucoside.! The chemical structure of this compound is illustrated in Figure 2. Cyanidin-3-
glucoside is a flavanoid consisting of two six-carbon aromatic rings linked by a three-carbon
unit. (4,7) A molecule of glucose is attached beta to the three positions of the flavanoid
nucleus.® The presence of glucose is partially responsible for the water-soluble nature of the
pigment.* The flavanoid moiety is also able to ionize depending upon pH, thus further
increasing water solubility. (4,7)

The characteristic color of a particular anthrocyanin is dependent upon the pH of the
containment vacoule. Cyanidin-3-glucoside in vitro is red in acid solution, violet in a neutral
solution, and blue in an alkaline environment.4 The acidic nature of the digestive enzymes of
Dionaea muscipula are therefore responsible for the red coloration of cyanidin-3-glucoside
in vivo.

The color of a mature Venus Flytrap is thus a result of the anthrocyanin pigment
cyanidin-3-glucoside. The acidic environment of the digestive enzymes interacts with the
pigment to produce a red coloration typical of this carnivorous plant.

REFERENCES

1. DiGregorio J.G., DiPalma J.R. 1966. Anthrocyanin in Dionaea muscipula Ellis (Venus
Flytrap), Nature 212: pp. 1264-1265.

2. Lloyd F.E. 1942. The Carnivorous Plants. Chronica Botanica Co. Waltham, Mass. pp.
177-194.

3. Pietropaolo J., Pietropaola P.A. 1974. The World of Carnivorous Plants. R.J.
Stoneridge, N.Y. pp. 28.

4. Raven P.H., Evert R.F. and Curtis H. 1976. Biology of Plants, second edition. Worth
Publishers Inc. New York, N.Y. pp. 380-381.

5. Schnell D.E. 1976. Carnivorous Plants of the United States and Canada, Blair
Publishing Inc. Winston-Salem N. Carolina. pp. 16-21.

6. Shinzo M., Robertson A., and Robertson R. 1931. Experiments on the Synthesis of
Anthrocyanins Part VI. A Synthesis of Chrysanthemin chloride. J. Chem. Soc. pp.
2665-2671.

7. Windholz M. et al. 1983, Merck Index, tenth edition, Merck and Co. Inc. pp. 2680.

10 Carnivorous Plant Newsletter



Fig. 1 An anthrocyanin plgment is responsible for the red coloration in mature Venus Flytraps.

Flavanoid
moiety
W
ovl
o
K woye
O
o o
o
«o «
H 34
Sugar
Portion

Cyanidin -3- glucoside
C2I HZ] Oll

Fig. 2 Chemical structure of Dionaea anthrocyanin: cyanidin-3-glucoside.
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