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Abstract-Thirty-three Sonchus, one Embergeria, one Babcockia and five Taeckholmia species were surveyed for their 
phenolic constituents. The coumarins scopoletin and aesculetin were found as major constituents of Embergerin, 
Babcockia and Taeckholmia species, and in lesser amount in some Son&us species. Six flavone glycosides were identified: 
apigenin 7-glucuronide, apigenin 7-rutinoside, luteolin 7-glucoside, luteolin 7-glucuronide, luteolin 7-rutinoside and 
luteolin 7-glucosylglucuronide and the systematic significance of their distribution is discussed. 

INTRODUCHON 

The genus Sonchus comprises more than 50 species and 
belongs to the tribe Lactuceae (Cichorieae), Compositae 
[l]. A systematic revision of the genus Sonchus has been 
carried out, using morphological, palynological and cyto- 
logical data, which recognizes four genera within Sonchus 
L. s.1.: Sonchus L. including three subgenera, 54 species, 
five subspecies and four varieties; Embergeria Boulos, 
including two subgenera and two species; Babcockia 
Boulos, monotypic; and Taeckholmia Boulos, including 
two subgenera and seven species [Z&4]. In a study of 11 
species and 10 subspecies belonging to the subgenus 
Dendrosonchus, little differences were observed on com- 
parison of wood rays, features of the cypsela and stem 
anatomy [5]. 

bears up to 15 bracts, the high number of involucral bracts 
( + 98), the large number of flowers ( + 550), the achenes 
are not compressed ( f cylindrical) and the absence of ribs 
[S]. At the other extreme, Taeckholmia species are charac- 
terized by their very small heads, short peduncles 
(0.3-3cm), few involucral scales (l&30) and flowers 
(12-29). In Embergeria, the involucral bracts (5-17 
x 2-6 mm), the corolla (17-22 mm long) and the achenes 

(5-7 x 2-3 mm) are far larger than in any other species of 
Sonchus, Babcockia or Taeckholmia. 

The basic chromosome numbers of the four genera are: 
Sonchus (x = 7,8,9); Embergeria (x = 18?); Babcockia (x 

In a chemical study of 20 Canary Island species of 
Sonchus, scopoletin was detected in all the species studied, 
cichoriin (aesculetin 7-glucoside) in most taxa but aesculin 
(aesculetin 6-glucoside) was found in only a few species 
[6]. In the same study, luteolin and/or its 7-glucoside 
were also identified in all but one of the 20 species studied 
[6]. Both flavonoids were also detected in the flowers of S. 
aruensis [7]. Luteolin and its 7-glucoside are common 
flavones in the tribe Lactuceae [IS]. 
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9) and Taeckholmia (x = 9) [9]. Polyploids are only 
k=nown in the subgenus Sonchus, while the remaining taxa 
are diploids [9]. From a palynological point of view, 
pollen grains of all but one species of Sonchus were studied 
[lo]. Pollen grains were found to be tricolporate or 
tetracolporate. Both types occur together in the subgenus 
Sonchus, while in the other two subgenera Dendrosonchus 
and Origosonchus as well as in the other three genera 
Embergeria, Babcockia and Taeckholmia pollen grains are 
tricolporate [lo]. 

In the present study, 33 Son&us species, one 
Embergeria, one Babcockia and five Taeckholmia species 
were studied for their flavonoids and coumarins. 

RESULTS AND DISCUSSION 

In the present study 33 Sonchus speaes, one 
Embergeria, one Babcockia and five Taeckholmia species 
were studied. Two coumarins and six flavone glycosides 
were isolated and identified as: scopoletin, aesculetin, 
apigenin 7-glucuronide, apigenin ‘I-rutinoside, luteolin 7- 
glucoside, luteolin 7-glucuronide, luteolin ‘I-rutinoside 
and luteolin 7-glucosylglucuronide. The distribution of all 
six glycosides and both coumarins in the four genera are 
outlined in Table 1. 

In a revision of the systematics of Sonchus species, 
Boulos [2] recognized four genera within Sonchus L. s.1.: 
Sonchus L. including three subgenera, 54 species, five 
subspecies and four varieties; Embergeria Boulos includ- 
ing two subgenera and two species; Babcockia Boulos, 
monotypic; and Taeckholmia Boulos including two sub- 
genera and 7 species. The genus Babcockia is morphologi- 
cally distinguished from all Sonchus species by the extra- 
ordinary length of the peduncles (up to 18 cm) which 

*To whom correspondence should he addressed. 

Both qualitative and quantitative differences exist be- 
tween the flavonoids and coumarins investigated in the 
present study. Thus, luteolin 7-glucuronide is present in 
all except two of the taxa studied together with lesser 
amounts of apigenin 7-glucuronide. In the subgenus 
Sonchus luteolin 7-glucuronide is the major glycoside in 
all four sections studied. Furthermore, luteolin 7-ruti- 
noside and apigenin 7-rutinoside are absent in this 
subgenus, with only traces of the former in the section 
Arvenses. In the subgenera Dendrosonchus and Origo- 
sonchus luteolin 7-rutinoside is universally present, but is 
most strongly represented in the subgenus Dendrosonchus 
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Table 1. The distribution of flavonoids and coumarins in Sonchus species 

Genus 

Subgenus Apigenin 

Flavones* 

Luteolin Coumarinst 

7-Rut 7-G 7-Gl 7-Rut 7-GGI SC0 Aes 
Section 

Species 7x31 

Sonchus L. 
Sonchus 
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S. oleracrus L. 
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S. hourgeaui Sch. Bip. var. imhri- 
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Asperi Boulos 
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(Jordan) Ball 
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Arcenses (Kirp.) Boulos 

S. arwnsis L. subsp. uliginosus (M. 

Bieb.) Beguinot 
S. hrachpotrrs DC. 
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S. congestus Willd. 

S. acaulis Dum. Cours. 

S. hierrensis (Pitard) Boulos 
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Table l-co& 

Genus 

Subgenus 

Section 

Species 

Apigenin 

7-Gl 7-Rut 

Flavones* 

Luteolin 

7-G 7-Gl 7-Rut 7-GG1 

Coumarins t 

SC0 Aes 

Babcockia Boulos 

B. platylepsis(Webb) Boulos ++ _ ++ +++ + t + ++ 

Taeckholmia Boulos 

Taeckholmia 
T. capillaris @vent.) Boulos t - +++ + - - + ++ 
T. canariensis Boulos +++ - ++ +++ + t + f-t 
T. microcarpa Boulos t - +++ ++ - - + ++ 

Pseudodendrosonchus Boulos 

T. heterophylla Boulos t - +++ t t t + ++ 
T. regis-jubae (Pitard) Boulos - - ++ - +++ - + ++ 

*7-G, 7-Glucoside; 7-Gl, 7-glucuronide; ‘I-Rut, 7-rutinoside; 7-GGI, 7-glucuronide. 
t Sco, Scopoletin; Aes, aesculetin. 

+ + + = major; + + = strong; + = present; t = traces; - = absent. 

which is also distinguished by the presence of trace 
amounts of apigenin 7-rutinoside, a glycoside absent from 
all the other taxa surveyed. The remaining three genera, 
Embergeria, Babcockia and Taeckholmia, contain luteolin 
7-glucuronide and luteolin 7-glucoside as their major 
glycosides, the latter being present in all taxa studied. 
However, luteolin 7-rutinoside which is a major con- 
stituent of species in Sonchus subgenus Dendrosonchus, is 
rare in species of these three genera. 

Thus, it appears that the chemistry confirms the 
morphological, palynological and cytological data [24,9, 
lo] in separating the subgenus Sonchus from the remain- 
ing taxa. It also shows a distinct chemical character, 
luteolin 7-rutinoside, in the subgenus Dendrosonchus. 
Within the genera Embergeria, Babcockia and Taeck- 
holmia, luteolin 7-glucoside is present in higher concentra- 
tions than in most Sonchus species. Also of interest is the 
absence of apigenin glycosides from Embergeria grandi- 
folia. Of the two Embergeria species recognized, only E. 
grandifolia was available for examination. 

Two species, Sonchus gummifer and Tueckholmia regis- 
jubae, showed a divergence from the above conclusions. 
Thus both plants only contain luteolin 7-glucoside and 7- 
rutinoside as their major glycosides with no trace of any 
glucuronides. 

The coumarins scopoletin and aesculetin were present 
in the majority of the species examined. The first in the 
free form, and the latter as a glycoside. Similar to the 
flavonoids, their distribution appears to correlate with 
the present classification of the Sonchus species. Thus, 
the subgenus Sonchus is characterized by weak concen- 
trations of coumarins, but both coumarins are strongly 
represented in the three genera Embergeria, Babcockin 
and Taeckholmia (Table 1). The separation of Taeck- 
holmia from the subgenus Dendrosonchus is emphasized 
by the strong presence of coumarins in Taeckholmia, 
which are otherwise weakly represented in Dendro- 
sonchus. This separation is also confirmed by the presence 
of luteolin 7-rutinoside in Dendrosonchus compared with 
trace amounts in Taeckholmia. 

Finally, although most of the differences are quantita- 

tive, this is not unexpected in such a closely related group 
of plants. Quantitative differences are related to the 
enzyme level of specific glycosylation enzymes [ 111, which 
in turn are genetically controlled [ll, 121. It is thus 
significant that the accumulation of the following glyco- 
sides in each genus and subgenus correlates with the 
classification: apigenin and luteolin 7-glucuronide in 
genus Sonchus, subgenus Sonchus; luteolin 7-rutinoside in 
genus Sonchus, subgequs Dendrosonchus and luteolin 7- 
glucoside and coumarins in the genera Embergeria, 
Babcockia and Taeckholmia. 

EXPERIMENTAL 

Plant material. Fr. material of Sonchus oleraceus L. was 

collected from the suburbs of Cairo by Professor Dr. L. Boulos, 

NRC. The remaining species were herbarium samples from the 
collection of Dr. Boulos. Only one sample of each plant was 

available for examination due to the rarity of most samples. 
Isolation and identification ofphenolic constituents. The plant 

material (leaf and stem) was extracted with 70nz, EtOH. 

Flavonoid glycosides were isolated using elution techniques and 

identified according to standard methods [13,14]. Scopoletin 

and aesculetin were detected by co-chromatography with authen- 

tic samples. 
Luteolin 7-glucosylglucuronide. This glycoside was present in 

small amounts. Acid hydrolysis gave luteolin, glucose and 

glucuronic acid. Mild acid hydrolysis and enzymic hydrolysis (/I- 

glucosidase) gave rise to luteolin 7-glucuronide. The UV data 

indicated that only the ‘I-position was occupied. 

Apigenin and lureolin 7-rutinoside. These glycosides gave, 

respectively, apigenin and luteolin, glucose and rhamnose on acid 

hydrolysis. They showed identical properties to apigenin and 
luteolin 7-rutinosides and co-chromatographed with authentic 
samples previously identified in CIermontia persicifolia [15]. 
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