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Abstract-Identd?cation of the phenohc constituents m flowers of mne palm species has revealed that charged 
C-glycosylflavones and caffeylshlkmuc acid are characteristlcally present Flavonol glycosldes are also common, 
the 3-glucosldes, 3-rutmoades and 3,4’-chglucosldes of quercetm and lsorhamnetm and the 7-glucoside and 3,7- 
diglucoside of quercetm are all variously present Tricin ‘I-glucoside, luteohn 7-rutmoslde and several uncharged 
C-glycosylflavones were also detected Male flowers of Phoenrx canarlensls differ from female flowers m havmg 
flavonol glycosides As expected, m most species studied, flavonmd patterns m the flowers vary considerably from 
those found m the leaves 

INTRODUCTION 

A RECENT survey of 125 species of the Palmae for their leaf flavonoids revealed the frequent 
presence of a new type of flavone conjugate, flavone bisulphates, m some 50% of the sam- 
ples. Other leaf constituents include tricin and luteolin glycosldes and a range of C-glyco- 
sylflavones.’ 3’ Flavone bisulphates appear to be rare in the plant kingdom, having only 
been detected subsequently m Saccharum and some related genera in the Gramineae3 and 
in Bixa orellana (Blxaceae).4 The correspondmg flavonol blsulphates have a wider distribu- 
tion, having been reported m the Composltae, Frankeniaceae, Polygonaceae, Tamarica- 
ceae and Umbelllferae,5 as well as m the Palmae. 

The flowers of palms are enormously varied in the diversity of their structures and pro- 
vide many of the characters that are used in classification of the famlly.6 It was therefore 
of Interest to see if the characteristic leaf bisulphates also occurred m these organs. The 
present paper is therefore a report of flavonoids found in some representative palm flowers. 
Such tissues have not apparently been examined before for their flavonoid pigments. 

’ HARBORNE, J B and WILLIAMS, C A (1971) 2 Naturfirsch 26b, 5 
2 WILLIAMS. C A, HARBORNE, J B and CLIFFORD, H T (1973) Phytochemlstry 12,2417 
3 WILLIAMS. C A, HARBORNE, J B and SMITH, P (1974) Phytochemstry, in press 
4 HARBORNE, J B, Chewu&try VI Botamcal Class$cat~on (BENDZ, G and SANTESSON, J, ed) pp 103-115, 

Academic Press, New York 
’ For review, see HARBORNE, J B and WILLIAMS, C A (1974) The Flauonotds (HARBORNE, J B and MABRY, 

T J , ed ) Chapman & Hall, London 
6 MOORE, H E (1961) Am Hort May 40, 17 
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RESULTS AND DISCUSSIOI\I 

Palm plants only flower for relatively short periods durmg the year and even when m 
flower, the inflorescences are often maccesslble for study Specimens are therefore difficult 
to collect and the present survey has inevitably been based on a relatively small sample 
These were plants growing in Uruguay, m and around Montevideo. Lvhich could be tax- 
onomlcally verified. 

The results of the analyses of the flowers of nme species are presented m Table I There 
are four mam points of interest. 
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Firstly, 7 out of the 9 taxa have charged lllavones, which IS a higher percentage than 
that (XI:‘,,) found In the leaves.” However, the difference IS probably a matter of sampling, 
since charged favones occur mainly m the flowers of those species which have them in 
the leaves The only exceptlon IS &rtlu caprtatu. where the conlugates occur 111 the leaf’ 
but not the flower (see Table 1). 

Secondly, flavonol glycosldes are more frequent m the llowers than m the leaves, relative 
frequencies being 55 and 35O<. Glycosldes not found previously m the leaf survey include 
the 7-glucoside and 3,7-dlglucoslde of quercetm and the 3,4’-dlglucosides of yuercctrn and 
Isorhamnetin These latter two pigments arc rather uncommon m nature, but have been 
previously detected In monocotyledons m the pollen of Dtrctylls qhwcmr. t’hlnrm pru- 
tensr (Grammcac) and Crocus (Irldaceae)‘.* and m the bulb of .311~/ (L~l~aceac) ’ 

’ luc.~, rl. Ci f rLY57) ;J Ory flwn! ;?g IXY 

H kr,r~u. R ~lnd Low I il944) Chem. Ber 77b. IO6 
” H4KHOKN. J B (1965) P/i~,locirc,/rlr,ctii 4, 107 
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A third point of interest relates to the differences m flavonolds between male and female 
flowers of Phoenix canariensis. There are striking differences both m charged flavones and 
also in the uncharged flavonold fraction (see Table I). Earlier work2 has shown that the 
leaf of this species has a wider range of flavonolds than either male or female flower; tricm, 
detected m the leaf, was not found m flowers of either sex. This 1s not really surprising 
since although trlcin 1s a characteristic leaf compound, it does not appear often m the 
flowers. Indeed, m the present survey (Table I), there is a single record in Butlu capltata. 

Fourthly, a major phenol in palm flowers, often occurring m greater amount than any 
of the flavonolds, is 3-caffeylshlklmlc acid. This compound has previously been character- 
ized m the fruits of the date palm, Phoenix dactylEferu L. and of four other palm species”,’ ’ 
and 1s clearly very rare outside the palms, there being a single report of It m a gymnosperm, 
in Tsuga canudensis Carr.’ 2 Its universal occurrence in palm flowers 1s therefore of con- 
siderable interest and suggests that it may be a distmctlve taxonomlc marker for the family. 
However, m the leaf, it 1s apparently much less frequent. In a survey of 15 representative 
species, it was found m only three, one had the related p-coumarylshlkimic acid and the 
remainder contained the much more common qumic ester of caffelc acid, namely chloro- 
gemc acid.13 

In summary, from a limited survey, it appears that the flowers of palms are relatively 
rich in flavonoid pigments and that each species has a characteristic flavonold pattern. The 
flavonolds present are similar to those found m the leaf, but the frequencies of their distri- 
bution are significantly different from those in the leaf. Finally, it 1s apparent that palm 
flowers are characterized by having charged flavones and large quantities of caffeylshiki- 
mic acid in their tissues. The ecological significance of these findmgs remains to be deter- 
mined. 

EXPERIMENTAL 

Plant material Fresh flowers were collected by P M durmg 1972 and early 1973 from palm specimens, which 
were taxonomlcally identified by the staff of the Botany Department, Umverslty of Montevideo The fresh tissues 
were extracted with hot EtOH and the concentrated extracts sent to the U K by alrmall for further analysis 

Phenohc tdentlficatwns Flavonolds were separated and ldentlfied by standard procedures Confirmation was 
by spectral and chromatographlc comparison with authentic samples, most of which were avallable from the 
earher studies of leafflavoncnds m the same family ’ The sample of lsorhamnetm 3,4’-&gIucoslde (dactyhn) was 
kmdly provided by Dr G Inglett, that of quercetm 3,4’-chglucoslde was previously isolated from 4111um cepa 
Cafiylsfukumc acid was identified by its hydrolysis to give cafilc and sfuklmlc acids, and by co-chromatography 
and spectral comparison with an authentic specimen, kmdly provided by Dr V P. Maler 
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