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C hrom atographie investigations on Helichrysum bracteatum  revealed the presence o f  three 
flavanones in the bracts. Two o f them  were the well known flavanones naringen in  and erio ­
dictyol. The th ird  flavanone was identified as the h itherto  in na tu re  unknow n 5,7,3',4 ',5 '- 
pentahydroxyflavanone. This was accom plished by chrom atograph ic  and spectrophotom etric  
comparison with an authentic  sam ple prepared  from  3 ,4 ,5 ,2 ',4 ',6 '-hexahydroxychalcone-2 '- 
glucoside. M oreover, precursor experim ents with su itable w hite flow ering m utants o f  M atthiola  
incana and Antirrhinum majus also confirm ed that the th ird  com pound was identical w ith 
5,7,3 ',4 ',5 '-pentahydroxyflavanone.

Introduction

In 1965, it has been shown that the intensive 
yellow colour o f the bracts o f Helichrysum brac­
teatum is caused by the presence o f 3,4,2 ',4 ',6 '- 
pentahydroxychalcone-2'-glucoside, 3,4,5,2 ',4 ',6 '- 
hexahydroxychalcone-2'-glucoside and its related 
auron bractein [1, 2], These com pounds were 
isolated from a yellow flowering strain o f Heli­
chrysum. D uring the isolation o f these com pounds 
we found out that besides the already well known 
flavanones naringenin and eriodictyol a further 
flavanone occurs in the bracts. The latter flavanone 
was identified as 5,7,3 ',4 ',5 '-pentahydroxyflavanone.

Materials and Methods

The investigation included the com m ercial strains 
“G elbe Kugel”, “ Bronzekugel” and “ Rote Kugel” 
(W eigelt and Co., W alluf, G erm any) o f Helichrysum  
bracteatum.

Fresh bracts were ground in a m ortar and pestle 
in ethyl acetate or ether. After filtration and con­
centration under reduced pressure the extracts were 
separated on W hatm an 3 MM  with CAW  (C hloro­
form /acetic acid /w ater, 10 :9 :1). F lavanones were 
detected by reduction with borohydride and sub­
sequent exposure to  HC1 fumes [3] on small strips o f 
the chrom atogram . The parts containing flavanones 
were eluted with m ethanol. F u rthe r purification
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was achieved by successive chrom atography  on 
paper 2043 b (Schleicher & Schüll, Dassel, G er­
many) using BAW («-B utanol/acetic acid /w ater, 
4 :1 :5 )  and 15% acetic acid.

/?f-values were determ ined on 0.1 m m  cellulose 
TLC plates (Schleicher & Schüll) in Forestal (acetic 
acid /H C l/w ater, 30 :3 :10), TBA (/er/-bu tano l/ 
acetic acid/w ater, 3 :1 :1 )  and in the solvent systems 
m entioned above. Spectral analysis was perform ed 
according to ref. [4], A uthentic sam ples o f narin­
genin, eriodictyol, 3,4,5,2',4 ',6 '-hexahydroxychal- 
cone-2'-glucoside, dihydrokaem pferol, d ihydroquer- 
cetin and dihydrom yricetin  were available from 
our laboratory collection. 5 ,7 ,3 ',4 ',5 '-pentahydroxy- 
flavanone was prepared by hydrolysis o f 3,4,5,2',4',6 '- 
hexahydroxychalcone-2 '-glucoside w ith /?-gluco- 
sidase (Serva). The flavanone form ed by spon­
taneous cyclisation o f the deglucosylated chalcone 
was extracted w ith ether and purified  chrom ato- 
graphically. The precursor experim ents were per­
formed according to ref. [5] using m ethod 2 for the 
adm inistration o f the precursors to the flowers.

Results and Discussion
After separation o f an ethyl acetate extract o f 

bracts from the strain “G elbe Kugel” w ith CAW , 
the borohydride-H C l test [3] revealed the presence 
o f at least three com pounds w ith colour reactions 
typical for flavanones. C om pound I ( R f  0.89, red), 
com pound II ( R { 0.63, lilac) and com pound III 
( R f  0.32, blue) were further purified  chrom atog- 
raphically using BAW and 15% acetic acid as 
solvents. Com pound I and II proved to be the well
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known flavanones naringenin and eriodictyol, re­
spectively (Table I). C om pound III showed spectral 
data sim ilar to naringenin and eriodictyol. The peak 
of III ( / max 288 nm, m ethanol) exhibited batho- 
chrom atic shifts both in the presence o f sodium  
acetate and alum inium  chloride, indicating free 
hydroxyl groups at position 5 and 7. M oreover, in 
the presence of sodium  hydroxide a bathochrom atic  
shift o f 33 nm was observed, which is typical for 
5,7-dihydroxyflavanones [4], The U pvalues in 
different solvents also suggest tha t com pound III is 
an aglycone (Table I). F urtherm ore, treatm ent w ith 
2 N HC1 at 100 °C  for 30 m in or w ith /?-glucosidase 
did not influence the /^-values and spectral da ta  of 
compound III.

Com paring com pound III w ith naringenin and 
eriodictyol (Table I) in respect to /?f-values in five 
solvent systems, to the spectral data and to the 
colour reaction after treatm ent w ith borohydride 
and subsequent exposure to HC1 fumes, this com ­
parison revealed that com pound III is m ost likely 
5,7,3',4',5'-pentahydroxyflavanone. To confirm  this 
assumption, 3 ,4 ,5 ,2 ',4 ',6 '-hexahydroxychalcone-2 '- 
glucoside isolated from the yellow flowering strain 
o f Helichrysum (G elbe Kugel) [1] was hydrolysed 
with /?-glucosidase. This treatm ent yielded au thentic  
5,7,3',4',5'-pentahydroxyflavanone by spontaneous 
cyclisation of the chalcone aglycone, form ed by 
action of /?-glucosidase. Both 5 ,7 ,3 ',4 ',5 '-penta- 
hydroxyflavanone prepared from  the chalcone and 
com pound III were found to be identical w ith 
respect to /^-values, spectral data  and colour reac­
tion (Table I).

Precursor experim ents on suitable acyanic 
m utants o f Matthiola incana and Antirrhinum majus 
also confirmed the identity o f com pound III with 
5,7,3',4',5'-pentahydroxyflavanone (Table II). In 
flowers o f the Matthiola m utant, anthocyanin syn­
thesis can be initiated  by the adm inistra tion  of 
flavanones and dihydroflavonols, w hereas in flowers 
o f the Antirrhinum m utant only the adm inistra tion  of 
dihydroflavonols is effective [6, 7], In both cases, the 
anthocyanins form ed reveal the B-ring substitu tion  
pattern of the precursor adm inistered  (Table II). 
Both 5,7,3 ',4 ',5 '-pentahydroxyflavanone and com ­
pound III initiated the form ation o f delph in id in  
derivatives in acyanic flowers o f Matthiola, thus 
confirming the 3 ',4 ',5 '-hydroxylation  pattern  of 
compound III. F urtherm ore, neither the au thentic  
flavanones nor com pound III were found to be con-
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Table II. Anthocyanidin types form ed in flowers o f  acyanic m utants o f M atthiola incana  and 
Antirrhinum majus after adm in istration  o f au then tic  precursors and com pound III.

Precursor B-ring hydrox- 
y lation pattern

M. incana 
M utan t f f b b

A. majus 
M utant inc eos

Naringenin 4 '-O H pelargonid in —

Eriodictyol
5,7,3',4 ',5 '-Penta-

3 ',4 '-O H cyanidin -
3 ',4 ',5 '-O H d elph in id in —

hydroxyflavanone 
Com pound III 3 ',4 ',5 '-O H delph in id in _
Dihydrokaem pferol 4 '-O H pelargonid in pelargonidin
Dihydroquercetin 3 ',4 '-O H cyanidin cyanidin
Dihydrom yricetin 3 ',4 ',5 '-O H delph in id in delphinid in

verted into anthocyanins in acyanic flowers o f Antir­
rhinum!, indicating that com pound III is also a flava- 
none (Table II).

Naringenin, eriodictyol and com pound III were 
also present in ethyl acetate extracts o f the strains 
“ Bronzekugel” and “Rote K ugel” . F urtherm ore , the 
three com pounds were found in ether extracts o f 
fresh bracts that were prepared  under liquid  
nitrogen, and can therefore not have been produced 
during the extraction procedure by the co rrespond­
ing chalcone glucosides.

Up to now, 5 ,7 ,3 ',4 ',5 '-pentahydroxyflavanone 
was not yet found as aglycone in nature. But very 
recently two flavanone glycosides -  p robably  based 
on 5,7,3',4 ',5 '-pentahydroxyflavanone -  were re­
ported to be present in a special w hite m utan t o f 
Petunia hybrida [8]. A chrom atographic (TLC, 
HPLC) com parison o f 5 ,7 ,3 ',4 ',5 '-pentahydroxy- 
flavanone isolated from Helichrysum w ith the 
aglycone of the flavanone glycosides isolated from 
Petunia showed that both com pounds are identical 
(Schram, personal com m unication).
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