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The conversion of w-cinnamic acid to coumarin in Melilotus 

$& has been shown to occur by way of g-coumaric acid, o-coumaric acid 

p-glucoside and coumarinic acid p -glucoside (Stoker and Bellis, 1962; 

Kosuge and COM, 1961). The partial conversion of e-coumaric acid 

p-glucoside to the cis isomer, coumarinic acid p-glucoside, on 

exposure of plant extracts to artificial lig;lt led Haskins and Gorz (1961) 

to suggest that t'ne biosynthetic isomarization might be non-snzy;natic. 

The experimental work described in this report was designed to investigate 

this biochemical isomerization and to demonstrate, if possible, the 

existence of an isomerase enzyme system in Melilotus & plants. 

Trans-cinnamic acid - S-C14 was .s,nthesised from benzeldehyde- 

l-C14 and malonic acid according to the method of Brown and Neish (1955). 

The acid was dissolved in the calculated quantity of 5% sodium bicarbonate 

solution. Shoots, approximately 6 inches in height, were cut from 

plants of Melilotus w and the stems trimmed under water. The cut 

ends of the shoots were immersed in the aqueous cinnamate solutions 

(0.5 ml. of solution, approximately 0.068 M. per .!+ g. fresh weight). 

In one expsriment the shoots were sub,ect to daylight illumination for 

6 hours, while other shoots were kept in the dark for 6 hours. At 

the conclusion of the metabolic period the free coumarin and couaerin 
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aglycone were isolated and the total coumarin assayed quantitatively 

and for radioactivity as described earlier (Stoker and Bellis, 1962). 

The results of these experiments, which are shown in Table I, 

demonstrate that there is appreciable conversion of tm-cinnamic acid 

to coumarin by shoots of EL alba kept in the dark. This indicates the 

presence of en isomerase in the plants. 

Table I. The conversion of trans-cinnamic acid-+& to coumsrin 

in Helilotus alba shoots. 

Totsl cownarin Specific activity 

Shoots exposed to daylight 10.03 mg. 1.01 x 105 c.p.m/mM. 

Shoots kept in the dark 9.97 mg. 0.66 x105 c.p.m/mM. 

The specific activity of the trens-cinnamic acid-+& was 
2.219 x lo7 c.p.m/mM. 

The existence of an isomerase enzyme system in M. alba plents 

was further confirmed by the prepzation of an aqueous plant extract 

with the ability to convert g-coumaric acid p-glucoside into coumarin. 

Fresh plant material of M. alba, 50 g, was frozen with liquid 

nitrogen, ground to a fine powder and then mixed with 50 ml. of distilled 

water. After standing at 25OC for U. hours the suspension was strained 

through muslin end the filtrate centrifuged. The supernatent was 

continuously extracted with ether for 4.8 hours to remove coumarin and other 

ether soluble materials. 

Aliquots, 2 ml., of this flqueous extract were incubated at 

25'C for 6 hours in the dark with 0.2 ml. of an approximately 0.05 M. 

solution of the / -glucoside of o-coumaric acid-;?-& in 5% sodium 

bicarbonate solution. The p-glucoside of pcoumaric acid-2-Cl4 was 

prepared from helian and mslonic acid-2-Cl4 according to the method of 
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Helferich and Lutzmann (1939). At the conclusion of the incubation 

period the free coumarin and coumarin aglycone were isolated and aliquots 

of an ether solution of the bulked totel coumarin subject to chroma- 

tography on Whatman No. 1 paper using several solvent systems. The solvent 

systems used were - (i) benzene-acetic acid-water (1:1:2), 

(ii) g-propanol-ammonia (7:3) and (iii) ethyl methyl ketone-water- 

diethJrlamine (921:77:2). The developed chromatograms were scanned for 

radioactivity with a G.E.C. thin end window Geiger-MKller counter. 

Coumarin was detected by its fluorescence after spraying with sodium 

hydroxide solution. The coumarin spot on each chromatogram corresponded 

in position to a centre of high radioactivity. 

When the above technique was applied to samoles of plant 

extract previously heated at 98 - 100°C for 30 minutes the spots 

corresponding In position to coumarin showed no measurable radioactivity. 

Discussion 

The conversion of u-cinnamic acid to coumarin by Melilotus 

elba plants ke@ in the dark indicates that the plants do contain an 

isomerase enzyme system. This has been confirmed by the preparation of 

a heat labile plant extract which is able to catalyse the isomerization 

of o-coumaric acid p-glucoside to coumarin. Further studies on this 

enzyme are in progress. 

hcknowledgement 

The author is indebted to Dr. D. M. Bellis for helpful 

discus:%ions during the course of this work. 

References 

Brown, S. A., 
9.G (19%). 

and Weish, h. C., Can. J. Biochem. Physiol., 2, 

Haskins, 3'. A. and Gorz, H. J., 
296 (1961). 

Biochem. Biophys. Res. Comm., 6, 

19 



Vol. 14, No. 1, 1964 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

Helferich, B., and Lutzmann, :I., Ann. Chem. Lisbigs, m, 11 (1939). 

Kosuge, T., krchiv. Biocham. Biophys., %,, 211 (1961). 

Kosuge, T., and COM, E. E., J. Biol. Chem., &&, 1617 (1951). 

Stoker, J. R., and Bellis, D. N., J. Biol. Chem., a, 2303 (1962). 

20 


