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Abstract- Flavonoids were identified by PC and HPLCfrom the flowers ofthree cholla species and their known diploid 
and triploid hybrids. All the individuals examined produce quercetin 3-glucoside, quercetin 3-rutinoside and kaempferol 
%glucoside, which vary quantitatively among taxa. 

INTRODLCTION 

As part of an investigation of the structure of a hybrid 
swarm among Opwtio ,firlgidu Engelmann, 0. spi~~osior 
(Engelmann) Tourney and 0. acu~~fhocarpr~ Engelmann & 
Bigelow. we undertook the identification [ 11 of the flower 
flavonoids from these species and their known diploid and 
triploid hybrids. The flavonoid extract from each 
individual was also analyzed quantitatively by HPLC. 
Prior to this report, the only complete studies of Opmtiu 

flavonoids have been limited to species of the subgenus 
OpU/IficI [2. 3 ;. 

RESULTS AND DISCUSSION 

The flowers of all taxa examined in this study produce 
the same common flavonoids: quercetin 3-rutinoside (l), 
quercetin 3-glucoside (2) and kaempferol 3-glucoside (3). 
However, these compounds vary quantitatively as 
determined by peak heights of HPL-chromatograms 
(Table 1). Each diploid species and color form exhibits a 
distinct quantitative profile, except 0. acar~rhocu~~pu, which 
is very similar to the purple-flowered 0. ~pi77osiou. The 
relative per cent flavonoid compositions in the diploid 
hybrids do not show intermediacy between parents. 
although each hybrid is morphologically intermediate [4]. 
On the other hand. the chemical profiles of the triploid 
h) brids arc intermediate between each parent and, more- 
over. tend toward the relative favonoid quantities found in 
the rcspectivc donors of the double genomes (i.e. O./ir/gidu 
in FFS and 0. ,spinn.sior in FSS). Quantitative trends in the 
triploids are consistent w-ith expected dosages from each 
genome. but the apparently transgressive variation in the 
diploid hybrids cannot as yet be explained. 

EXPERIMEN’IAL 

Voucher specimens of all plant material are deposited in ASU. 

The locahty for all collections is In the vicinity east of Florence. 

Arirona. 

:’ Part 2 in the series “The Flavono~ds of the Cactaceae”. FOI 

Part 1 see ref. !2’. 

Table I. Relative percent cornposItIon of Havonoids in Opwritr 

species and hybrids 

“,, Composltion:j: 

Genome 

designation* 

Voucher 

numbert 

Q-3-R Q-3-G K-3-G 

SYSY 

SPSP 
FF 

AA 

FS 

FS 

AS 

FFS 

FFS 

FSS 

PI3815 I5 

M2446 11 

PI3819 40 

PI3810 I1 

PI3809 44 

Pl3809A 3 

M245l 7 

Ml363 24 

PI3804 12 

PI 3808 I7 

63 23 

83 6 

30 30 

x0 10 

24 32 

94 ? 

93 5 

40 36 

56 23 

61 27 

* SySy and SpSp = 0. .spir~~sio~. Yellow and purple Ilowers. 

respectively: FF = O.jtr/gitfrr: AA = 0. aca~~thocarpa: FS and AS 

= diploid hybrids: FFS and FSS = triploid hybrids. All genome 

designationsarebasedonmorphological andcytologicalevidence 

(see ref. [4]). 

7 P = collections by D. J. Pinkava; M = collections by L. A. 

McGill. 

$ Q-3-R = quercetin-3-rutinoside: Q-3-G = quercetln-3- 

glucoside: K-3-G = kaempferol-?-glucoside. 

Flower Ravonoids were isolated from 85”,, aq. MeOH extracts 

by standard preparative two-dimensional PC and cbaractel-ized 

by UV spectr,d analyses [I 1. Flavonoid glYcosides were 

oxidized [S] to yield \ugar\. which Mere &ntltied b! IiPLC‘161. 

Crudc85”,,aq. MeOHcxtractsofpetalsfromeach~ndivldual~ere 

filtered through a Fluoropore filter (Milliporc Corp.. Bedford. 

MA)ofO.S/tm poresizeanda/r Bondapak C,, Scp-Pakcartl-idge 

(Waters Associates, Milford. MA) to remove fine particulatea and 

nonpolar contammnnts. respcctl\;elq. These solutions were then 

applied to HPLC. The equipment used \\a> a Water-s Model 244 

Liquid Chromntograph equipped with a gradient elution \yytcm 
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and a p Bondapak Cr a column (30 cm x 3.9 mm i.d.), including a 

pre-column filled with Cl8 /Corasil. Solvent A was H,O-HOAc 

(97.5:2.5) and solvent B was MeOH-HOAc (97.5:2.5). The 

1, 

mixture at injection was 9O:iO (A:B), which was programmed to 
50:50 through a linear gradient (solvent program #6) over 1 hr. 

2. 

Detection was at 365 nm. The flavonoids eluted in 42.0 min (l), 

3, 

43.2 min (2) and 49.6 min (3) at 1.5ml/min. Relative 4, 

concentrations were calculated based on peak heights. 
c 
2. 
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INTRODUCTION 

Les frondes de Pityrogramma caiomelanos var. aureojfava 
(Hook.) Domin produisent un exsudat farineux de couleur 
jaune. Une preddente etude a permis d’y deceler la 
presence de deux flavonoides majeurs: dihydroxy-2’,6’ 
dimethoxy-4,4’ chalcone, et son homologue dihydrochal- 
cone [l]; plus recemment [2], I’existence dun nouveau 
couple chalcone-dihydrochalcone a ete rapportee, avec 
une substitution du type: dihydroxy-2’,6’ mtthoxy-4’. 
Nous avons aujourd’hui isolt de ce m&me materiel deux 
nouveaux aglycones flavoniques, 1 et 2, dont l’analyse 
structurale apporte la preuve de Ieur caracthe original. 

RlbULTATS ET DISCUSSION 

Les proprietes spectrales UV de 1 et de 2 orientent vers 
une structure flavone ri noyau B monosubstitue; l’emploi 
des reactifs classiques [3] permet en outre de placer des 
hydroxyles libres en -5 (comportement avec AICls et 
fluorescence) et en -4’ (comportement avec NaOH). En 
presence de NaOAc, deux comportements differents sont 
enregistres: pour 1 un dCp1acement bathochrome de 12 nm 
sur BII (= OH-7);pour 2pasdedeplacement significatifde 

BII mais l’apparition dune deformation rendant cette 
bande trb dissymetrique. 

La SM realisee sur les produits naturels revele dans les 
deux cas un pit de plus haute masse a mJe 400 
correspondant a la formule brute CZ4Hi606; les ions- 
fragments les plus importants sont M - 43 et surtout M 
- 77 signifiant la perte dun noyau phinyle. Bien que 
differents chromatographiquement, ces deux produits 
paraissent done construits sur le m&me theme de base 
Ci5C6 (et probablement) C3, sans qu’il soit possible pour 
l’instant d’aller plus avant dans l’enchainement de ces trois 
maillons. 

Notre attention portera tout d’abord sur 1; le cas de 2 
sera envisage ulterieurement et par difference a cette 
premiere analyse structurale. 

Le derive TMSi de 1 montre un pit moleculaire m/e 648 
(432 + 3 TMSi) qui conduit a reconnaitre pour la genine 
initiale une masse moleculaire egale a 432, c’est a dire 
superieure de 32 uma a l’ion de plus haute masse detecte en 
SM du produit naturel. La r&alit& du pit moliculaire m/e 
432 pour 1 est encoredemontree par SM en CI/D (NH3 gaz 
reactant) oh est reveli: un ion M + H mJe 433, suivi d’un ion 
M - 32 + H m/e 401; en d’autres termes, tout Porte a 
penser qu’en SM du produit nature], il y a, avant ionisation, 
perte dune molecule de MeOH. 


