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Abstract-Quillaja saponaria Mol., contains leucodelphinidin in addition to leucocyanidin. Myricetin is, 
however, absent. The pmsence of 3’,4’,5’-trrhydroxy-substituted flavonoid constituents is unusual in the 
Rosaceae, and suggests that the species is relatively primitive. Related species in the sub-tribe Quillajeae con- 
tain neither leucodelphinidin nor myricetin, but Vauquelinia califirnica Sarg. contains quercetagetin. Three 
species were examined both in the fresh condition and as herbarium material collected, in one instance, more 
than 100 years previously. As regards the phenolic constituents studied there was no significant difference 
between the fresh and preserved specimens. The latter contained traces of other fluorescent compounds easily 
distinguished from the substances under investigation by their mobility on paper chromatograms. 

THE GENUS Quillaja, consisting of three temperate South American species, was placed by 
Focke 1 in the tribe Spiraeoideae of the Rosaceae, forming together with Kageneckia, Lindleya, 
Vauqueliniu, Exochorda and Euphronia the sub-tribe Quillajeae. The Rosaceae, as a family, is 
distinguished by the presence in almost all its members of the flavonols quercetin and kaemp 
ferol, of leucocyanidin, and caffeic and p-coumaric acids. As a rule the pyrogallol-B-ring 
flavonoids, myricetin and leucodelphinidin, are absent, only having been recorded so far in 
the tribe Chrysobalanoideae (which by some authors 5 is regarded as a separate family) and in 
one member, Potentilla anserina, of the Rosoideae. 2 The occurrence of one of these tri- 
hydroxy-substituted phenolic constituents in the leaves of another member of the family is, 
therefore, of taxonomic and possibly also of phylogenetic interest. 

The member in question, Quillaja saponariu Mol., was examined in the fresh condition in 
California, and found to contain leucodelphinidin. The result than obtained was checked in 
this laboratory against herbarium material obtained from the Botany Department of Cam- 
bridge University. Fresh and herbarium material of Vauquelinio caiifornica Sarg., Ggeneckia 
angustifolia Don and Lyonothamnus jloribundus Gray* and herbarium material of other 
members of the Quillajeae (sensu Focke) have also beenexamined. Exochordaracemosa Rehd. 
has been reported upon previously.3 

The examination consisted in the chromatography on paper of the hydrolysates of leaf 
material, the methods employed being the same as those used in earlier studies.2* 3 In the case 
of fresh leaves about O-5 g, and in the case of herbarium material about 0.2 g (or as much as 
could be spared from the specimen) were hydrolysed in aqueous 2 N HCl for 20 min in a 

+~nothmnu,s is not given a de&Gte place by Focke, but he notes that if included in the Rosaceae, it would 
be placed in the Quill&a.e. 

1 W. 0. Focrt~, in EhglerandPrantlPflanaenfam III, 3, Leipzig (1894). 
2 E. C. BA~E!&~w, J. Limean Sot. (Botany) !W, 39 (1961). 
3 E. C. BATB-SMrrn, J. &mean Sot. (Botany) Ss, 95 (1962). 
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boiling water bath. the hydrolysates extracted with a small volume of isoamyl alcohol. and 
the extracts chromatographed on No, I Whatman paper in two solvent systems (Forestal 
solvent (acetic acid:conc. HCl:vvater: 30:3: 10 by vol.); and toluene- acetic acid (T4W: 
top phase of toluenc: acetic acid : \latcr: 4: 1 : 5 by vol.)). 

The result\ of the c\aminatton of fresh leaves are recorded in Table Irr and those of the 

herbarium specimens In Table lh. 

DlSCLlSSlON 

Qrri/laia sapo/zuriu is the soap-tree of Chile. so-called because of the presence of saponin 

in the bark. According to Reichej the trunh may reach a height of IO m or more and a thick- 
ness of i m. In Chile it grows betlveen latitudes 3 I and 3X from sea Ic\,el to 2000 m altitude. 

Q. ,~(//lo/~arj~/ ~\‘a\ the only one of the genus olaminrd \\hich contained either of the tno trt- 

hydroxy-substituted deriiatilcs; Q. .wlkrnYuttu. had neither. This. lihe most of the othrt 

species examined. had the typical Rohaceous pattern ofquercetin. leucocyanidin. haempferol. 
and caffeic andp-coumaric acids. with small amounts of ferulic acid. I iruqrrrlilrio cwlifhic N. 

but not 1,‘. corytnbosa had a constttuent tentatively identified as quercotagctin. 
Quercetagetin has a very characteristic appearance in u.v. hght and. \~ith its lo\\ R, III 

Forestal solbent. can be identified \\ ith someconfidence. Its occurrence is sporadicand irregu- 
lar* :tnd Itn\ nl) itppatent systematic significance clcept as an indication of the ability. not 
prevurusl! rccordcd tn the Rosaceae. to hydrotylate the 6 position ot’thc lluront~id nuclcu~ 

The presence of ieucodclphinidin in Q. .wpormY~t is an indication that It I\ a relati\el\ 
primitive plant standing apart m this respect from the great majority of the member\ of’ the 
Rosacrae so far examined. It differs from these both in its geographical position and in being. 

for the Rosaccae. an exceptionally large tree. a character it has in common uith the Chr!so- 
balanoideac. A further distinction is the property from nhich it derives its name. the prc\cncc 
of a saponin. a feature w unusual in the Rosaceae that this alone might suggest an isolated 
position for it in the tasonomy of the family. This is to some r\tent pro\,idrd in the \er! 

rcccnt revision of the family by Schulze-Menz in the 12th edttton of Angler’< Syl1nbus.i Thts 
author novi restricts the Quillajeac to the three genera Quillq’a. Kqytm~h iu and I ktqucltttilt. 

EsocJm-da and LitxlJe_nr form a nci\ sub-tribe, Exochordicac. and LJ ~~t~otl~at~~r~lts is included 
in a new sub-tribe Sorbarieae. taken out of Focke’s sub-tribe Spiraceae. 

It is perhap\ significant that 111 Q. sapottaria myricetin dots not appear to accompany 
leucodelphinidrn as it dots in the great majority of plant\ containing the tri-hydroly-\ub- 
stituted flavonotds. Thts mrpht mean that in Q. snpot~aria lcucodelphimdin i\ a rnthcr special- 
ized survival of the primitrvc metabolic pattern. It is less likely that it occurr as the result of 
the insertion of a hydroxyl group in the 5’ position of a leucocyanidtn rcsidur. although the 
occurrence of quercetagetin in the supposedly related species I ituylrelitlilt cuf[fortli~yt is 

presumably due to an acquired ability to hydroxylate the &position ofthe fla\c)noid skeleton. 
The two cases are. in fact. quite different. There is no known instance ofthe hydro\ylation of 
a 3’4’-dihydroxy-flavonoid to a 3’.4’.5’-trihydroxy-flavonoid. but the cucumst;tncc< in \\hich 

* Quereetagetin has been isolated from the Lcgummosae. Papavcrac~ae. Erlcaceae. Prrmulaceae and 
Compositac (Dr J. B. Harhorne. personal communrcatlon) and has ken dernorwrated by the author in .Empt+ 
mm rrigrrm. 

4 C. REICHE. F/ova de Chile. Vol. 2. p. 209, Imprcnta Cervantes. Santiago (189X). 
.’ G. K. ScHUL7E-?vfEVL. m A. ENGI.EH’S .Y.v//uhrrs &r PHurl=arltirmi/i~,r. (12th EdItIon). Vol. 2. Borntraeger. 

Berlrn (I 964). 
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6- or 8-hydroxy- and methoxy-substituted flavonoid compounds occur leaves little doubt that 
this is due to an acquired ability for nuclear substitution of the A ring. 

Exochorda racemosa is indicated by the presence in it of the tlavones apigenin and luteolin 
as less closely related to any ofthe other species examined. In this respect it agrees more closely 
with Holodiscus discolor, placed by Focke in his sub-tribe Holodisceae. The presence of 
flavones is to be regarded as an advanced character, and the sequence of sub-tribes now pro- 
posed by Schulze-Menz. viz. Quillajeae, Exochordieae (e.g. Lindleya but not Exochorda) 
Gillenieae, Sorbarieae (e.g. Lyonothamnus), Neillieae, Spiraeeae, Holodisceae is consistent 
with the phylogenetic implications of the present data. 

Comparison of Fresh with Herbarium Material 

Where comparison was possible, the results indicated no qualitative differences between 
fresh and herbarium specimens in the constituents under investigation. Some of the herbarium 
specimens contained fluorescent substances not present in the fresh plants: some blue 
fluorescent constituents with Rf> O-5 in toluene-acetic acid and some yellow fluorescent 
material forming an indistinct trail in this solvent. It is surprising that such readily oxidizable 
constituents as the polyphenols should survive both the treatments to which the plants are 
subjected during preservation, and storage under herbarium conditions for over 100 years 
without either complete deterioration of the constituents themselves or the appearance of 
interfering products of oxidation. It has of course to be remembered that the constituents 
studied were the aglycones and not the original glycosides; it would be beyond expectation 
that these would have remained in their native condition during such treatment and after so 
long a time. Some loss of leuco-anthocyanin is indicated by the colour of the preserved 
material. In most cases where LA was present in the fresh leaves, and some, usually a lesser 
amount, in the preserved specimen, the latter had a more or less deep tan colour. (This is 
characteristic also of the dead leaves of such species.) The “phlobaphenes” responsible for 
this colour will, however, still produce a certain amount of anthocyanidin when digested with 
mineral acid, so that the qualitative reactions characteristic of the species can still as a rule be 
elicited in the herbarium specimen. This has been amply demonstrated by Cain et ak6 in their 
phytochemical surveys of New Zealand plants. 

It seems that a study of the conditions most favourable to preservation of the phenolic 
constituents in herbarium materialwould be well worth while, so that such material can be used 
for the study of the phenolic chemistry when fresh specimens, as is so often the case, cannot 
be obtained. The present results are to be regarded as no more than an indication, as chance 
offered, of the potential usefulness of herbarium material for such studies. It is especially 
important to note what small quantities were required for the present work. As little as O-05 g 
would have been sufficient in most cases, although O-2 g or more was usually available. 
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6 B. F. CAIN, S. !SCANNFU and R. C. C~aarurr, New Zealand J. Sci. 4.3,604,707,731(1961); 5, 537 (19621. 


