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Abstract-From the rhizomes, leaves, flowers and fruits of five Kniphofia species aloe-emodin, aloe-emodin acetate, 
chrysophanol, islandicin and knipholone were isolated and characterized. The taxonomic significance of the variations 
in the anthraquinone compositions is discussed. 

INTRODUCTION 

The genus Kniphofia (Liliaceae) is, except for one species 
recorded from the Yemen and two from the Malagasy 
Republic, exclusively confined to the continent of Africa. 
Out of a total of 67 species, 45 species are recorded from 
South Africa, a place considered to be the primary centre 
of diversity for the genus. The remaining 22 species are 
confined to tropical Africa. Six Kniphofa species have so 
far been recorded from Ethiopia namely, K. foliosa 
Hochst., K. insignis Rendle, K. pumilu (Ait.) Kunth., K. 
hildebrandtii Cufod and K. schimperi Baker, all of which 
are endemic to Ethiopia except K. pumila. 

One of the main taxonomic problems of the genus 
Kniphoja is the delimitation of boundaries between the 
different species [l]. Cufodontis described KniphoJia as 
‘genus difficile’ [2]. Similar difficulties were encountered 
by Codd during the revision of the South African species 
of Kniphoja [3]. Moreover, the presence of hybrid 
populations such as between K. pumila and K. schimperi in 
Ethiopia adds further problems to the identification of 
certain Kniphoja species [4]. 

During investigations of the chemical constituents of K. 
foliosa, a plant used in Ethiopian traditional medicine as a 
home remedy for abdominal cramps, several known as 
well as pew anthraquinones were characterized by our 
group [S, 61. An extension of this work to other Kniphoju 
species in the country revealed that anthraquinones 
constitute the major secondary metabolites of the genus. 
In the present study we have attempted to distinguish the 
five species so far investigated on the basis of their 
anthraquinone constituents. 

RESULTS AND DISCUSSION 

The results of the present study of K. foliosa, K. insignis, 
K. isoetifolia, K. pumila and K. schimperi are presented in 
Table 1. The only anthraquinone previously reported 
from the genus Knipho$a is rhein (1) [5]. However, the 
present investigation of the rhizomes, leaves, flowers and 
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fruits of K. foliosa revealed the presence of several 
anthraquinones of which knipholone (2) is the major 
anthraquinone in all parts of the plant. The unique 
structural feature of knipholone is that it arises as a result 
of coupling of chrysophanol (3) with an acetylphloro- 
glucinol unit [5]. Chrysophanol has also been detected in 
all parts of the plant. 

Interestingly islandicin (4), an anthraquinone rarely 
isolated from higher plants was found in the rhizomes and 
leaves of K. foliosa. Islandicin is commonly found in fungi 
notably in Penicillium islandicum. The only report to our 
knowledge of its occurrence in higher plants is in the 
heartwood of Maesopsis eminii (Rhamnaceae) [7]. The 
rhizomes of K. foliosa yielded a bright red pigment, 
designated as Kfs, with molecular formula CJoH,,Os, 
which upon sodium dithionitecleavage [S] gave islandicin 
and chrysophanol indicating that the pigment is a 
bisanthraquinone composed of chrysophanol and 
islandicin. In addition, a yellow pigment, Kf,, &,HZ007, 
was detected in the rhizomes. The structural details of 
these bisanthraquinone pigments will be reported later. 

Furthermore the well-known anthraquinone aloe- 
emodin (5) known to exhibit antileukemic properties [9] 
was isolated from the fruits of K. foliosa and it was also 
detected in the leaves and flowers of the same plant. We 
have earlier reported the isolation of aloe-emodin acetate 
(6) from the leaves of K. foliosa [6]. We have since 
detected this compound in the fruits and flowers of the 
same species. The presence of a wide array of anthra- 
quinones in K. foliosa shows that this species is 
significantly rich in this class of compounds. Interestingly, 
emodin (7) and physcion (8) which sometimes co-occur 
with chrysophanol are completely absent from K. foliosa 
as well as the other KniphoJia species studied. 

As shown in Table 1, knipholone, chrysophanol, 
islandicin and the bisanthraquinone pigments designated 
as Kf, and Kfs were present in the rhizomes of all 
Kniphojia species investigated. Both chrysophanol and 
islandicin were minor components and by far the most 
abundant anthraquinone was knipholone. The brightly 
coloured red pigment Kf,, gave the characteristic orange 
pigment to the rhizomes. The bisanthraquinones Kf, and 
Kfs are restricted to the rhizomes whereas knipholone, 
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