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3.1Documented utility and biocultural value of Aloe L. (Asphodelaceae): a review

GRACE, O. M., SIMMONDS, M. S. J., SMITH, G. F. & VAN WYK, A. E. 2009. Documented

utility and biocultural value of Aloe (Asphodelaceae): a review. Economic Botany 63: 167-178.

NOTES

The paper presented in 3.1 uses current names from Newton (2001). In a limited number of
cases, this has resulted in anomalous use records such as the preservation of A. elegans with
salt in India (Watt 1889), despite A. elegans being a species endemic to the Horn of Africa
region described only in 1882 (Walker 2009 pers. comm.). The species cited in the source

document (Watt 1889) was, in fact, A. abyssinica, now reduced to a synonym of A. elegans.

The ethnobotany of Aloe spp. on Socotra has been authoritatively documented in the
following reference not cited in this Chapter:
MILLER, A. G., MORRIS, M. 2004. Ethnoflora of the Soqotra archipelago. Royal Botanic

Gardens, Edinburgh.

ERRATUM

The correct reference for Pole-Evans (1919) is:
Pole-Evans, I. B. 1919. Our aloes: their history, distribution, and cultivation. Journal of the

Botanical Society of South Africa 5: 11-16.
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3.2 Therapeutic uses of Aloe L. (Asphodelaceae) in southern Africa

GRACE, O. M., SIMMONDS, M. S. J., SMITH, G. F. & VAN WYK, A. E. 2008. Therapeutic

uses of Aloe L. (Asphodelaceae) in southern Africa. Journal of Ethnopharmacology 119: 604-614.

NOTE

The paper presented in 3.2 is a discussion of a data subset compiled for 3.1 focused on the

medicinal uses of Aloe spp. in southern Africa.
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Ethnopharmacological relevance: The African-Arabian succulent genus Aloe L. (Aloaceae/Asphodelaceae) is
represented by approximately 120 infrageneric taxa in southern Africa, including A. ferox Mill., a species
long used in commercial natural products.

Aims of the study: To assess the documented ethnobotanical knowledge and biocultural value of utility in
the genus in southern Africa.

Materials and methods: A survey of over 350 multidisciplinary publications was undertaken.

Results: Local uses for medicine and wellbeing were identified for over half the species of Aloe occurring
in the Flora of Southern Africa region. The most frequently cited medicinal uses were the treatment of
infections and internal parasites, digestive ailments and injuries. Numerous species were recorded for
their social uses, notably as ingredients in tobacco snuff.

Conclusion: The exceptional infrageneric diversity of Aloe, and extensive therapeutic uses in southern

Africa, indicate its cultural importance in the subcontinent. These factors highlight the need for the
conservation of the species as well as their potential as a source of natural products.

1. Introduction

Southern Africa is celebrated for its biological and ethnic
diversity. More than three centuries of botanical exploration in
South Africa and neighbouring countries have revealed aston-
ishing floristic diversity — approximately 25,000 plant species
and >50% endemism - in the region (Cowling and Hilton-Taylor,
2004; Steenkamp and Smith, 2006). More recently, the cultural
value of biodiversity and its importance in effective biodiversity
conservation planning and ecotourism, have been recognised
(Cocks, 2006). The need for ethnobotanical research and the
importance of existing accounts of utility in the flora of southern
Africa have grown as a result. In this paper, we present an analysis
of documented uses for medicine and wellbeing in southern
Africa of the genus Aloe L. (Aloaceae/Asphodelaceae), a group of
leaf succulents used for medicine throughout its range on the
African continent, the western Indian Ocean Islands and Arabian
Peninsula.

Species such as Aloe ferox Mill. in South Africa and Aloe
secundiflora Engl. in Kenya are wild-harvested for the internation
trade in natural products prepared from the bitter leaf exudate

* Corresponding author at: Royal Botanic Gardens, Kew, Surrey TW9 3AB, United
Kingdom. Tel.: +44 20 83325394,
E-mail address: o.grace@kew.org.uk (O.M. Grace).

0378-8741/% - see front matter © 2008 Published by Elsevier Ireland Ltd.
doi:10.1016/j.jep.2008.07.002

© 2008 Published by Elsevier Ireland Ltd.

(*drug aloes') and jelly-like mesophyll (‘aloe gel’) of aloes. However,
the principal source of these products, Aloe vera L., a species native
to the Arabian Peninsula, is extensively cultivated around the
world (Newton and Vaughan, 1996; Oldfield, 2004). Unsustainable
harvesting for the natural products industry is one of the major
threats to Aloe (Oldfield, 2004), and consequently trade in all
species except Aloe vera is regulated by the Convention on the
International Trade in Endangered Species of Wild Fauna and Flora
(CITES). Despite the demand for natural products from Aloe spp.
and their suitability to cultivation in dryland regions, few species
are utilised commercially.

The record of plant use in southern Africa is substantial (see
Van Wyk, 2002 for a general review) and includes numerous,
scattered references to the ethnomedicinal uses of Aloe spp. in
the region. In the present contribution, these ‘use records’ were
collated and analysed to postulate the cultural value of Aloe spp.
used for wellbeing in southern Africa and to highlight species
with promise as sources of commercial natural products. The
literature-guided approach, using the ethnographic record as
a surrogate for ethnobotanical field study to identify plants of
pharmacological interest, has previously been used to identify
candidates for research against illnesses such as schistosomiasis
(Clark et al., 1997) and diabetes (Simmonds and Howes, 2006) or,
as in the present study, within a taxon, e.g. Plectranthus (Lukhoba et
al., 2006). Recent examples of this approach to identify promising
candidates from the diverse flora of southern Africa include plants
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with antimalarial activity (Clarkson et al., 2004) and monoamine
oxidase inhibitory effects (Stafford et al., 2007).

2. Literature survey

Records of the therapeutic uses and useful properties of Aloe spp.
in the countries covered by the Flora of Southern Africa (FSA) (South
Africa, Lesotho, Swaziland, Botswana and Namibia) were identified
during a review of over 320 multidisciplinary, mostly English-
language, publications. References were identified by searching
the extensive library at the Royal Botanic Gardens, Kew, and the
online repositories BioMed Central (www.biomedcentral.com),
Blackwell Synergy (www.blackwell-synergy.com), CAB Abstracts
(www.cabi.org), Elsevier ScienceDirect (www.sciencedirect.com),
Ingenta Connect (www.ingentaconnect.com), ISl Web of Knowl-
edge (www.isiknowledge.com), JSTOR (www.jstororg) and
Swetswise (www.swetswise.com). Sources of information included
pertinent ethnographic accounts of southern Africa such as those
of Bryant (1909), Watt and Breyer-Brandwijk (1962) and Van den
Eynden et al. (1992), as well as the Flora, peer-reviewed literature
and the popular press. However, fewer than 18% of the publications
consulted referred plainly to the use of Aloe spp. for medicine and
general wellbeing in southern Africa. Records of plant use in South
Africa were more abundant than elsewhere in the region covered
by the Flora.

The uses of Aloe spp. for preventative and rehabilitative ther-
apy, magical and ritual purposes in southern Africa were collated.
Accepted names were appended, where necessary, from Newton's
(2001) checklist of names and synonyms for Aloe. The domesti-
cated Aloe vera was omitted from this survey, as the substantial
literature documenting its uses and properties has been reviewed
frequently (e.g. Grindlay and Reynolds, 1986; Reynolds and Dweck,
1999; Eshun and He, 2004; Richardson et al., 2005). Some 20 use
records that could not be attributed to a particular species were
also omitted, for example “The Zulu apply a pinch of the ash from
the leaf an aloe species and the root of a Lasiosiphon [=Gnidia L.,
Thymelaeaceae] species to the eye, in the treatment of opthalmia”
(Watt and Breyer-Brandwijk, 1962).

Each documented use for a therapeutic purpose in southern
Africa constituted a ‘use record’ for a species. Using the Biodiversity
Information Standard (formerly TDWG, the Taxonomic Database
Working Group) standard (Cook, 1995), these records were clas-
sified into categories: Medicines (including veterinary medicine),
Social Uses and Vertebrate Poisons. Sub-categories were recorded
for approximately 60% of the use records in the Medicines cate-
gory, when detail in the literature allowed (Table 1). In total, 440
use records describing the therapeutic uses of 63 accepted species
of Aloe in southern Africa were collected (Tables 2 and 3).

3. Documented uses

More than half of the species of Aloe recognised in the FSA treat-
ment (Glen and Hardy, 2000) are known to be used for medicine
and wellbeing in the region. Patterns in the ethnographic litera-
ture indicate that widespread, common species of Aloe in southern
Africa are more likely to be popular, multi-use ethnomedicines than
rare species with narrow ranges.

Species for which use records were most numerous included
Aloe maculata All. (46 records) and Aloe marlothii A. Berger (29),
two species common in the landscape where they occur in southern
Africa (Van Wyk and Smith, 1996). Conversely, species about which
little is documented included Aloe pearsonii Schénland (1 record),
a species with a limited range on the Namibia-South Africa bor-
der, and Aloe suprafoliata Pole-Evans (2), which occurs in a narrow

Table 1
Frequency of citation of Aloe spp. for medicine and wellbeing in southern Africa

Use category® Sub-category Number of Species cited
use records
Medicine Unspecified 167 45
Medicine Infections/infestations 54 n
Digestion 40 15
Injuries 24 6
Pregnancy 23 n
Skin complaints 16 7
Sensory system 10 G
Inflammation 10 4
Pain 7 5
Respiratory system 7 4
Genito-urinary system G 5
Muscular-skeletal system 5 3
Poisoning ] E
Circulation 5 5
Undefined illnesses 4 4
Nutrition 2 1
Endocrine system 1 1
Nervous system 1 1
Social 63 28
Poisons 7 6

* After Cook (1995).

distribution on rocky slopes in the South Africa-Swaziland border
region (Van Wyk and Smith, 1996). Exceptions, however, included
the Namibian endemic Aloe asperifolia and the very restricted Cape
species Aloe succotrina All., for which use records were relatively
numerous (17 and 16 records, respectively).

3.1. Medicine

The majority (85%) of use records describing the uses and prop-
erties of Aloe spp. in southern Africa for wellbeing refer to medicinal
applications (Table 1). The most frequently cited species was Aloe
ferox, for which 86 use records were gathered from 31 publications.
This species is the source of a natural product known as Cape aloes
prepared from the dried leaf exudate (see Hodge, 1953 for a detailed
account). Cape aloes was a local traditional medicine adopted by
colonists at the Cape of Good Hope and first exported to Europe in
the late eighteenth century (Pole-Evans, 1919). Although demands
for Cape aloes from Aloe ferox have fluctuated, some 600 tonnes of
crystalline leaf exudate, collected almost entirely from natural pop-
ulations, are exported annually from South Africa (Sachedina and
Bodeker, 1999).

Cape aloes is most widely used for its potent laxative and
cathartic effects, attributed to anthraquinones and in particular
aloe-emodin (see Steenkamp and Stewart, 2007) in the leafexudate.
The literature, however, reflects numerous other ethnomedicinal
applications of the leaf exudate of Aloe ferox in southern Africa,
such as relieving arthritis, and, commonly, the use of leaf sap as eye
drops for conjunctivitis and other eye ailments (Smith, 1888; Watt
and Breyer-Brandwijk, 1962; Crouch et al., 2006).

3.1.1. Infections

The principal therapeutic uses of Aloe spp. in southern African
ethnography are to treat infections, particularly sexually transmit-
ted infections and internal parasites. Fifty four use records were
collected for 11 species in the region, referring to a variety of prepa-
rations used for topical and internal administration; Aloe ferox and
Aloe maculata were cited most frequently. Leaf pulp (mesophyll)
may be applied directly to the skin, without preparation, to treat
ringworm (Reynolds, 1950) or to dress wounds (Morton, 1961).
Cape aloes from Aloe ferox is applied topically to sores caused
by viral infections such as warts, herpes and shingles (Van Wyk
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Table 2
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Documented social uses and toxicity of Aloe spp. in southern Africa

Infrageneric taxon

Category®

Social use

Vertebrate poisons

Aloe aculeata Pole-Evans
Aloe affinis A. Berger
Aloe angelica Pole-Evans
Aloe arborescens Mill.
Aloe aristata Haw.

Aloe broomii Schonland
Aloe chabaudii Schonland
Aloe christianii Reynolds
Aloe cooperi Baker

Aloe cryptopoda Baker
Aloe ecklonis Salm-Dyck
Aloe esculenta L.C. Leach
Aloe ferox Mill.

Aloe globuligemma Pole-Evans
Aloe gracilis Haw.

Aloe humilis (L.) Mill.

Aloe khamiesensis Pillans

Aloe kraussii Baker

Aloe littoralis Baker

Aloe lutescens Groenew.

Aloe maculata All.

Aloe marlothii A. Berger

Aloe ortholopha Christian & Milne-Redhead
Aloe peglerae Schonland

Aloe plicatilis (L.) Mill.

Aloe polyphylla Schénland

Aloe prinslooi L.Verd & D.5S.Hardy

Aloe spicata L.f.

Aloe tenuior Haw.

Aloe thraskii Baker

Steffens (1991), Smith and Glen (1993), Glen and Hardy (2000)

Smith et al. (2005)

Steffens (1991)

Roberts (1990)

Cunningham (1993), Mander et al. (1995), Hutchings et al. (1996), Glen and
Hardy (2000), Crouch et al. (2006)

Reynolds (1950)

Van Wyk and Gericke (1999)

Van Wyk and Gericke (1999)

Glen and Hardy (2000)

Steffens (1991)

Watt and Breyer-Brandwijk (1962), Glen and Hardy (2000}

Rodin (1985)

Smith (1888), Pujol ( 1990), Hutchings et al. (1996), Maliehe (1997), Glen
and Hardy (2000), Smith et al. (2005)

Steffens (1991), Glen and Hardy (2000)

Hutchings et al. (1996); Arnold et al. (2002)

Reynolds (1950), Watt and Breyer-Brandwijk (1962 ), Dold and Cocks (2000)
Reynolds (1950)

Reynolds (1950), Watt and Breyer-Brandwijk (1962)

Glen and Hardy (2000)

Steffens (1991)

Reynolds (1950), Watt and Breyer-Brandwijk ( 1962), Johnson (1999)
Reynolds (1950), Watt and Breyer-Brandwijk (1962), Bornman and Hardy
(1971), Roberts (1990), Hutchings et al. (1996), Van Wyk et al. (1997), Glen
and Hardy (2000), Smith et al. (2005)

Bornman and Hardy (1971)

Maliehe (1997)

Bornman and Hardy (1971)

Hutchings et al. (1996)

Hutchings et al. (1996), Dold and Cocks (2000)

Pujol (1990}, Hutchings et al. (1996), Smith et al. (2005)

Van Wyk and Gericke (1999)

Roberts (1990)

GCelfand et al. (1985), Glen and Hardy (2000)

Glen and Hardy (2000)

Gelfand et al. (1985)

Arnold et al. (2002)

* After Cook (1995).

and Gericke, 1999). The sap and decoctions of the leaves were
widely reported for bathing sores caused by sexually transmit-
ted infections or taken orally: the Ndebele drink a preparation
of Aloe globuligemma Pole-Evans (Gelfand et al., 1985) despite its
reported toxicity, Aloe zebrina Baker is taken in Botswana (Hedberg
and Staugard, 1989), and in Mamibia the sap of Aloe hereroensis
Engl. diluted in water (Van den Eynden et al., 1992) and a water
extract of Aloe littoralis Baker (Van Koenen, 2001) are among the
remedies used. Species such as Aloe humilis (L.) Mill., Aloe marlothii
(Watt and Breyer-Brandwijk, 1962) and Aloe tenuior Haw. (Githens,
1979) are administered internally to treat tapeworm, roundworm
and other parasites. Aloe dichotoma Masson is used in Namibia to
treat tuberculosis (Van den Eynden et al., 1992; Van Koenen, 2001).

In addition to medical applications, numerous use records were
identified in the literature describing the ethnoveterinary value of
Aloe spp. in southern Africa, for example against African horse sick-
ness, tick and flea infestations, and rabies in dogs (Van den Eynden
et al.,, 1992; Hutchings et al., 1996; Van Koenen, 2001).

3.1.2. Digestion

The greatest number of Aloe species (15)was documented for the
treatment of ailments of the digestive system. Among these, Aloe
maculata and Aloe marlothii were cited most frequently. For exam-
ple, water in which leaves of Aloe maculata are steeped was noted
by Watt and Breyer-Brandwijk (1962) as a Zulu medicine taken for
its laxative and purgative effects, while leaf preparations are known
in ethnoveterinary medicine to relieve digestive disorders in ani-
mals (Hutchings et al., 1996). A tea of the chopped leaves of Aloe
marlothii was recorded as a remedy for stomach ailments (Roberts,
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1990). Examples of species recorded less widely include Aloe ecklo-
nis Salm-Dyck in Lesotho as a purgative (Johnson, 1999), the roots of
Aloe tenuior in South Africa (Githens, 1979) and a brandy infusion
of Aloe variegata L. taken for haemorrhoids in South Africa (Watt
and Breyer-Brandwijk, 1962).

3.1.3. Injuries

Twenty-four use records recounted the application of Aloe spp.
to treat injuries, most commonly applied directly to wounds, burns
and other injuries. For instance, Aloe greatheadii Schénland is used
to treat burns, bruises (Van Wyk et al., 1997) and insect bites
(Smith, 2003) in South Africa. Uses were often described with
related complaints that are dealt with in other sub-categories,
such as inflammation. Aloe maculata, for instance, was documented
by Reynolds (1950) as an effective treatment for boils, sores,
and acutely inflamed injuries. Aloe esculenta L.C. Leach is used in
Namibia to treat cuts and burns (Rodin, 1985; Van Koenen, 2001).

3.1.4. Pregnancy

Pregnancy, labour and postnatal care are among the most fre-
quently documented uses of Aloe spp. in southern Africa: 23 use
records describing 11 species were identified. For instance, Aloe
arborescens Mill. and Aloe greatheadii were historically recorded
as purgatives taken during pregnancy (Reynolds, 1950; Watt and
Breyer-Brandwijk, 1962) while more recently, Aloe cooperi Baker
and Aloe ecklonis Salm-Dyck were documented as ethnomedicines
taken to ease labour (Hutchings et al., 1996; Johnson, 1999). Most
commonly, however, the bitter leaf sap of numerous species is
recorded as a weaning aid.
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