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ABSTRACT

Comparative Chemical Studies on the Leaves
of Sarto Aloe Species of Ethiopia

By: flelaku Alemu
Research Advisor: Dr. Enrtias Dagne

Chemical investigations on the leaves of A. berhana Reynolds, A.
rivae Oaker, A. megalacantha Baker and A. pulcherdma ined. resulted
in the isolation of a total of nine compounds, the structures of which
were established by spectroscopic means as well as chemical degradation
to known compounds and compaidLson, in some cases, with authentic
samples. Chrysophanol and P -Sitosterol were isolated from all four
species. Furthermore, A. berhana afforded a novel pre-anthraquinone
(tentatively given the trivial name berhanone), protocatechuic acid
(a biologically important aromatic acid rare from a natural source),
barbaloin (the major active constituent of the officially recognised
commercial aloes responsible for the- use of the plant as purgative)
and aloe-emodin. A. rivae and A. megalacantha yielded aloe-emodin,
berhanone, barbaloin and aloinoside (a constituent of the commercially
important Cape and Socotrine aloes). A. pulcherima afforded nataloin
(major constituent of the commercial Natal aloes) add 7-hydroxybarbaloin
(the characteristic substance of the commercially important Curacao aloes
in the European Pharmacopoeia).

A further comparative chemical screening on the presence of the commercially
important compound, barbaloin, in the loaves of some Aloe species by
means of HPLC and TLC analyses revealed that this glucoside is the major
constituent of A, berhana Reynolds, A. rivae Baker, A. megalacantha Baker,
A* calidophylla Reynolds, /\. secundiflore Engler, A. mcloughlinii Christian,
and A. otalensis Baker, Barbaloin was,however, not detected in the
leaves of A. pulcherimn.
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1. I N T R O D U C T I O N

1 . 1 T h e Genus Aloe

The family Liliaceae, classified under the order Liliiflorae,

is one of the widely distributed families of flowering

plants. It Consists of over 250 genera comprising 3700

species, mostly perennial herbs with rhizome or bulb'*'.

However, a major revision of superarders, orders and families

within the monocotyledons has been proposed by Dahlgren
2and Clifford . The proposed scheme gave greater weight to

cryptic characters including nhytocnernical information and

is now gaining wide acceptance. According to this schema

most of the renora earlier grouped in the family Liliaceae

are now classified under other families. Accordingly the

genera Aloe, Rulbine, Kniphofia ... etc are now categorized

under the Asphodelaoeae. Only the cultivated genera such

as Fritillaria and Lilium are still under Liliaceae.
However, concerning the genus Aloe there are still queries

such as on whether it should be put in a separate family

of its own namely Aloaceae or should be kept as proposed in
3the Asphodelaoeae',
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The genus Aloe includes herbs, shrubs and trees bearing

spikes of white, yellow or red flowers. The leaves are

fleshy, strongly culticularized and are usually prickly at

the margins'’. Aloes are indigenoous to East and South

Africa but have been introduced in the West Indies (where

they are extensively cultivated) and into tropical countries
4

and fluorished even in the countries boar:Soring Mediterranean .
5

According to Mabberley the genus Aloe consists of over'3RD r

species found over most of Africa, Southern Arabia and

Madagascar,

1.2 Traditional Medicinal Uses of Aloe Species

The term aloe is from the Arabic wove' alloeh meaning a

shining bitter substance . The gel and dried leaf exudates

of Aloe species have been used medicinally in ancient times

7
by Egyntians, Assyrians and Mediterranean Civilizations ,

These species have enjoyed wide folkloric usage since then

and are also now popularly used as medicines in many societies
{ V

of the developed as well as the less developed world. Some

of the numerous important traditional medicinal uses of some

Aloe snecies arn given in Table 1,
..

_
. * U-
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Table 1 Important Traditional Medicinal Uses of

Some Aloe Species

Species Used in the treatment of Ref,

A. excelsa A. Berger Veneral sores, asthma and abdominal

pains 8

A. saponaria Haw boils 5

A * vcra Linne burns, abrasions, and other skin

irritations., injuries and wounds.
x-ray and atomic radiation bums 6
ring worm and acute x-ray bums f]

A, ferxDX Miller ophthalmia and syphilis, and scab

on sheeps 10

A « marlothii Bergsr tape worm infestation 10

Ac mutabilis Pillans x-ray bums 10

.Ac variegate L. haemorrhoids 10

A D lonribracteota sores 10

Pole Evans

A. rnacracantha Bax cleaning out the intestine after

taking a purgative medicine,

feverish colds, stomach troubles in

A « arhorescens Mill parturition in \»jomen and sick calf

as a drench 10
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Species Used in the treatment of Pcf.

A. castanca School the ash of leaves insect

repellent for stored grain 10

Other Unidentified painful menstruation

Aloe species associated v/ith sterility,

. ophthalmia, abortifacient,

cancer, anthelmintic,

fish poison, .skin ulcsx̂s,

constipation, tooth pain,

chronic conjunctivitis,

blepharitis ... etc.

10

1

s



1.3 Commercial Importance of Aloe Species

1.3.1 Medicinal Action and Uses of the Dreg Aloe

Pharmacologically the term aloe covers a variety of

products obtained from fleshy leaves of the plant. The

bitter leaf exudates of latex cf some Aloe species are
11

commercially important sources of the laxative aloe drug .
Exudates of some Aloe species are also important trade

items in the cosmetic industry. They have been used as

additives in shampoos, shaving and skin care creams

tonical medication for treatment of bums and constituents
I

of many other co mstic preparations. Partial purification

of the crude aloe drug yields a yellow powder known

corrmerciolly as "aloin'', which has been used as purgative

for centuries, from which the active constituent barhaloin

12 13could be isolated ' . In recent literature the two

names barhaloin and aloin have become interchangeable.

The drug aloe is one of the safest and best warm and

stimulating purgatives to persons of sedentary habits

and phlegmatic constitution. Its action is exerted

mainly on the large intestine, for which reason it is

4 p 13also used as vermifuges'' , The drug aloe is an

ingredient of compound benzoin tincture and cathartic.
Benzoin tincture when taken internally acts as an

1 6
expectorant and antiseptic and diuretic properties ’ .
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The usual cathartic dona of aloin has been taken to he

,n 6ID mg .

1,3.2 Comiiercially Important Sources of the Drug Aloe

The chief varieties of aloes that are officially

recognised for medicinal uses are Curacao or Barbados,

Cape and Socotrine aloes obtained from different
/: 13

geographical sources and species''.

Curacao aloes is obtained from f\. chinansis Staud and

_A. vera Linn. Aloe harbadensis Miller(or A. vera Linn)

is a native of northern Africa but was introduced into

the Barbados islands in the seventeenth century. Aloe

chinensis, a variety of A. vera was introduced from China

in 1Q17. The drug has been prepared extensively on

the Dutch islands of Curacao, Arubia and Bonaire. In

1976 the principal areas of production were Venezuela,

Curacao and South Africa, Curacao aloes possesses the

nauseous and bitter taste that is characteristic of

all aloes and a disagreahle penetrating odour. It is

the most importnat form occurring in the United State

of America. Analyses have revealed that Curacao aloes
g

is superior to Capa aloes.

Cape aloes is prepared in Cape colony from A. ferox

Miller and hybrids of this snecies with A. africana Miller
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purgative properties than any other variety of the drug

and is preferred to other varieties on the continent,

but is chiefly employed in this country for veterinary

purposes only, tough for this purpose, the Curacao
4aloes is as a rule preferred . The drug has a very

characteristic, sour odour(the so-called rhubarb or

apple-tart odour), which is particularly noticeable if
lone breathes on the drug before smelling . Large

quantities of the drug were exported from Cape Town

and fiossel Bay.

Socotrine aloes is prepared from the leaves of A. perryi

Baker, a species in the islands of Socotra. When it is

prepared it is commonly poured into goat skins, which

are then packed into cases. It may be distinguished

principally from Curacao aloes by its different odour.

The major constituent of the above three conrmercial

varieties of aloes is the anthraquinone C-glucoside,
barbaloin. The other variety of commercial aloes which

does not contain barbaloin is Natal aloes. The source
4 14of this variety is not yet definitely ascertained'

Natal aloes contains as chief active principles the

anthraquinont " -^lucosidos nataloin and homonataloin.
15According to Beaumont et al.' the commercial drug

was said to be obtained from a chemivar of A. mnrlothii






















































































































