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INTRODUCTION

The family Aloaceae consists of approximately 436 species in about seven genera in southern Africa.
In general, the geographicai distribution of the family covers most of sub-Saharan Alfrica, with species
numbers increasing considerably southwards (Hilton-Taylor and Smith, 1994), The genus Aloe
Linneus, with around 360 species, occurs,predominantly in Africa with centres of species richness in
South Africa, Bast Africa and Madagascar (Oldfield, 19923, The taxonomy of the genus Aloe is still
subject to debate (Hilton«Taylor, pers. comm., 1994), however, the species Aloe ferox Miller is
recognised by Arnold and de Wet (1993). The scientific nomenclature used in thts report for southern
Alrican Aloe species follows that of Arnold and de Wet (1993),

An estimated 28% of the 177 Aloe taxa found in South Africa, Lesotho, Swaziland, Botswana and
Namibia are classified as threatened (Hilton-Taylor and Smith, 1994). About 45% of these occur in
South Africa’s Cape Province (now sub-divided into Eastern Cape, Northern Cape, Western Cape
and part of North West Province) and 30% in the Transvaal (now sub-divided into Northern Province,
Mpumalanga, Gauteng and the remaining part of North West Province). Although many taxa have
a naturally restricted distribution, succulent plant collectors, injudicious farming practices, afforesta-
tion, mining and urbanisation have alt contributed to the decline of many species.

The genus Aloe was one of the original taxa listed in Appendix II of the Convention on International
Trade in Endangered Species of Wild Fauna and Flora (CITES), this listing becoming effective when
the treaty was ratified in 1975. Five South African Aloe species were included in Appendix I at that
time. A further 17 Afoe species, all Madagascan endemics, were transferred to Appendix Lin 1994,
this listing becoming effective in February 1995. The generic listing of Aloe in CITES Appendix H
requires trade in all species to be conducted in accordance with the requirements of the Convention.
This includes requirements that all international trade be accompanied by valid CITES export permits,
and that such trade be reported by both exporting and importing CITES Parties. With respect to Aloe
species, trade in seeds, spores, pollen, seedlings and tissue cultures obtained i vitro is exempt from
CITES trade controls.

Lewington (1992, in Oldfield, 1992) developed a priority list of the worlds most widely-used
medicinal plants which included Aloe africana, A. ferox, A. spicata, and A. vera. Other species which
have been subject to scientific investigation for medicinal and cosmetic purposes are A. classenii, A.
graminicola, A. macrosiphon, A. ruspoliana, A, ukambensis and A. vahombe (Lewington, 1992, in
Oldfield, 1992) and A. elgonica (Conner ef al., 1990). A number of other species are used locally in
a very limited way for medicinal and cosmetic purposes in South Africa, These include A. aristata,
A. chabandii, A. cooperi and A. linearifolia {Cunningham, 1990, in Oldfield, 1992). In addition, Fox
and Norwood-Young (1983) list species which have been used as medicinal, food or water-bearing
plants in South Africa, they are A. boylei, A. candelabrum, A. castanea, A. eckionis, A. littoralis, A
marlothii, A, parvibracteata, A, maculata and A. zebring, Watt and Breyer-Brandwijk (1962) listed
34 Aloe species used for a variety of medicinal and food uses. The main Aloe species exploited for
export in Kenya are A. secundiflora and, to a limited extent, A, turkanensis (Oldfield, 1992).

Oldfield (1992) lists 11 Aloe species as being current or past commercial sources of aloe drugs, namely
A. africana, A. bainesii, A. candelabrum, A. distans, A. Sferox, A, maculata, A, mariothii, A. perryi
(Socotrine and Zanzibar aloes), A. spectabilis, A. succotrina and A. vera (Curacao or Barbados aloes).
Oldfield (1992) discusses the trade in A. vera more comprehensively,

According to Oldfield (1992), Aloe species are used as ornamental plants and medicinally in foods and
cosmetics. A, verq, the main species used commercially, is not known in the wild but is believed to be
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originally native to the Arabian Peninsula. It is widely naturalised in southern USA, the Caribbean,
Central America and else-where. According to Botha (in Jirr,, 1992(a)), plantations of Aloe vera have
recently been established in Natal and the far Northern Transvaal provinces of South Africa. Leaves
and parts, and derivatives of naturatised and artificially propagated Aloe vera have been exempted from
CITES controls since 1985 (Oldfield, 1992). Furthermore, in recognition of the fact that trade does not -
represent a significant threat to the species, the 9th COP (CITES Conference of the Parties), voted to
remove A vera from Appendix II thus exempting it from the provisions of the Convention.

According to Botha (in lirt., 1992(a)} South Africa’s main commercial species is A. ferox. The
species distribution exiends from the Swellendam district in the Western Cape Province, (Map 1)
through the Eastern Cape Province {including the former ‘homelands’ of Transkei and Ciskei),
southern Lesotho into southern Kwazulu/Natal, In the southern Cape A. ferox is found in
Renosterveld” vegetation on soils derived from shale’s of the Bokkeveld Group. A. ferox is a tall {two
to five metres), tree-like Aloe species usually with a single stem but may occasionally be branched.
Palgrave (1983) reports that over the wide range of the species, both climatic conditions and
habitats vary considerably. The main stem is topped by a rosette of large succulent leaves. The
leaves are dull edged with stout brownish-red teeth; the leaf surfaces may be smooth bul usually
have a few, and often many, scatiered spines (the specific epithet meaning *fierce’ refers to this feature)
(Palgrave, 1983). A single candelabrum-like inflorescence with dense erect spikes of scarlet flowers is
produced from May to October. A. ferox propagates easily and reaches flowering stage within four to
six years (Botha in litr., 1992(a)), when, depending on habitat, the plant will be approximately one
metre tall. Muller (pers. comm., 1994) estimated that some plants couid be as old as 1,000 years; but
this contradicts the estimated life span of 150 years mentioned by Holland and Fuggle (1982, in
McDonald, 1991). A. ferox was probably the first aloe to be jllustrated for it features at least twice
in cave paintings of the Khoi San people (Palgrave, 1983), an indication of the importance of the plant
to them.

The main pressure on the species is said to be the commercial exploitation of "bitters” sap which
is concentrated, crystallised and sold around the world. Supporting this view, aloe tappers In the
Albertinia/ Herbertsdale (Map 2) district stated that no other Aloe species is used for sap extraction in
their zone of activity and that the entire impact of the industry falls on A. ferox (Newton, 1993). In
light of these activities and despite the fact that A. ferox is not currently an endangered species
TRAFFIC East/Southern Africa - South Africa (TESA-ZA), noting high trade volumes, decided to
investigate South Africa’s domestic and export trade in A. ferox plants and derivatives.

The researchers set out to investigate and report on the sustainability of the industry. In order to
achieve this, the project was divided into five objectives:

A. to identify Afoe species used by industry, 10 assess trade volumes and to identify the source(s}
of harvested plant material;

B. (o identify the products of the aloe industry and to quantify the amount of final or semi-

processed products imported into, exported from and traded within South Africa;
ot .

* Renostervetd vegetation comprises a variety of non-succulent small-Jeafed and broad leafed shrubs, which are distinctly net fynbos {part
of the Cape Floral Kingdom). They are generally restricted to the fine grained, very ferile soils derived (rom the Malmesbury, Bokkeveld
shate’s. The vegezation is dominated by a grey shrub, renosterbos {Efstropappus rhinocerotis). Renosterbos his probably become dominunt
as the result of past disturbance, particularly frequeat buming and over-grazing, [t was theught that renosterveld was at some time in the
past a rocigras/red grass (Themeda triandra) grassland. There are three Renosterbos eypes hut the [ype where A ferax eccurs is known as
South and South West coast Renosterveld,
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C. to determine whether aloes, which are harvested to produce atoe bitters and gels, are grown
in plantations established from artificially propagated stock, or are harvested from wild plants;

D. to determine whether trade controls in place to protect South Africa’s wild aloes are adequate
to fulfil their objectives (e.g. species conservation; compliance with CITES);

E. 1o develop recommendations, based on the results of this research, to improve current trade
controls and to identify priorities for further research or conservation action.

Map1: South Africa and its Provinces
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METHODS AND PROCEDURES

The A, ferox plant propagation and dertvatives industry in South Africa is large and represents a means
of income for many people, from farm workers to nurserymen and import/export agents. In order o
understand the scale and nature of the industry, data were collected from sources such as nature
conservation and CITES authorities, the Department of Customs, the Department of Agricultural
Extension Services, the pharmaceutical industry, full-time aloe tappers and the scientific community.
Anecdotal information was gathered during interviews and compared with trade data to give an
indication of the degree of accuracy or variability of perceptions within the industry, Provineial nature
conservation legislation was examined and compared with other information collected during this study
to evatuate the efficacy of current trade controls.

The following specific methods and procedures were followed:
A, Collection and Collation of CITES Trade Data
All Aloe ferox import and export data were consolidated in three databases:

[ CITES import and export data, for the period 1981 to 1991, prepared by WCMC (World
Conservation Monttoring Centre, Cambridge, United Kingdom) from South Africa’s annual
reporis were examined. Subsequently, omissions and inaccuracies, stemming from
South Africa’s reports, were corrected by checking entries permit-by-permit. Other than using
the information as a basis for producing a corrected database no further use was made of
WCMC export data. Data for 1981 could not be adequately checked and is considered
inaccurate.

2. CITES import and export data, for the period 1992 to 1994 was prepared from permit
wnformation provided by South African nature conservation authorities.

3 WCMC data, for the period 1982 1o 1991, on trade in A. ferox reported by importing countries
were examined. Although incomplete, these data were regarded as the most accurate available
for comparison with South Africa’s exports.

The data in the first two databases are accurate to the extent that CITES permits had the declared trade
volume of A. ferox entered on them rather than the actual arsount that left the country.

B. Comparison of CITES Annual Reports

South Africa’s CITES annual reporis for 1989, 1990, 1991 and 1992 were compared with CITES
permits to assess their accuracy. A summary of the problems discovered was produced. Although not a
primary motivating factor. for this exercise. the comparison was helpful in uncovering reasons for
inaccuracies in WCMC data, derived from these annual reports, and which had to be corrected in

section A above.

C. International and Domestic Trade in Aloe ferox for Horticultural Purposes
Data from the TESA-ZA horticultural plant trade database, developed from international and national

plant catalogues, were analysed 1o assess the international horticultural trade in A, ferox and (o
determine whether plants were artificially propagated or wild-collected.
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0. Examination of Legislatlon

National and provincial legislation relevant to the A, ferox trade was examined to assess the efficacy
of ‘paper’ controls on the protection, harvest, transport and international trade in wild, indigenous
plants,

E. Interviews

Interviews with government conservation and agriculture officials were arranged to evaluate the
implementation of South Africa’s trade regulations. Interviews with various succulent plant dealers,
scientists, members of the horticultural community and aloe tapping industry were organised to gain
perspectives on harvesting practices, artificial propagation, trade controls, the economics of aloe
derivative production and illegal trade.

F. Wholesale and Retall Market Survey

A national telephone survey of wholesale companies and a market survey of pharmacies was under-
taken to provide an overview of the major sources of A, ferox crystalline bitters supplied to the
domestic pharmaceutical industry. The dynamics of the trade through various levels of the wholesale
industry were traced and, where possible, data on price and turnover were obtained. Anecdotal infor-
mation about the uses of A. ferox was gathered in the pharmacies by speaking to pharmacy assistants
and pharmacists. Due to time constraints, it was necessary to limit the market survey of pharmacies to
the East Rand and far East Rand of Gauteng Province. No survey of supermarkets or traditional
medicine markets was conducted, but anecdotal information regarding these sources was collected.
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PRODUCTS AND MARKETS

The three centuries old industry is based on the harvesting of A. ferox for the extraction of aloe bitters,
used in beverages and medicines, and gels used in skin and hair care products. Botha (in fifr., 1992(a))
reports Theal as stating that “in 1761 the first aloes were exported from South Africa. A quantity of
98 kg in weight was produced”. The directors of the Dutch East India Company issued instructions to
purchase it at the stores at a price not exceeding “five shillings and half penny” per kilogram, During
the years 1799 to 1802, a total of nearly 342,000ibs {155,128 kg) of crystalline aloe to a value of
approximately 5,114 pounds sterling was produced (Botha in fitr., 1992{a).

Since then, the aloe tapping industry has grown, but has largely remained an export industry with little
secondary or tertiary processing occurring in South Africa. The domestic demand for aloe bitters also
remains limited. Domestic sales of commercially processed aloe products, other than bitter, in
South Africa has been slow because of competition with A. vera which have been on the market longer.
Similarly, in Europe, A. vera sales seem to dominate those of A. ferox as demonstrated by Oldfield
(1992) in a survey of European aloe derivative importers. One company reporled importing between
10 and 20 tons of A. vera per annum from the United States. However, as imported gels are generally
composed of one part A. verq to seven parts lactose or dextran, this quantity would only contain
between one to three tons of pure A. verg extract. Another reported annual imports of about 20 kg of
aloes grown in the United States of America, from France; another reported importing about 25 kg of
A. vera from Germany, and another importing 50 kg of A, vera from the United States of America.
Only one company supplying pharmaceutical products, reported importing 25 to 30 kg per annum of
*Cape Aloes’ from South Africa.

The various products which can be derived from A. ferox and the uses are described in the following
sections.

A, Aloe Bitters

The pale-yellow sap collected from harvested leaves is commonly known as ‘aleweesap’ (Rothman
and Warner, 1983, in McDonald, 1991}, *bitter aloes’ or ‘Cape aloes’ (Bond, 1983; Reynolds, 1950).
Bitters sap is restricted to ducts just under the pidermal/palisade cell layers of the leaves. In the plant
the liguid forms part of a defence system which acts in two ways. Firstly, it has an extremely bitter
taste to dissuade herbivorous insects and animals, Its second purpose is to rapidly cover, coagulate
and seal any open wounds the plant may receive (Muller, pers, comm., 1994). The protective value
of sap io the plant is well known and Brown (1994) reports that some aloe brokers consider the industry
unpleasant, as “the fumes (of the liquid extract) make your teeth fal} owt” and also “irritate(s) the skin”.

There are two forms of aloe bitters namely, crystatline and powdered. The difference between the two
is in the processing method used.

L Crystalline Bitters are obtained by boiling raw aloe sap in the field in drums to a stage, where
upon coeling, it sets. The dried crystalline bitters are dark brown or greenish-brown glassy
masses; thin fragments are transparent, exhibiting a yellowish or reddish brown tinge; the
crystal fractures clean and glassy. 1t has a distinctive, somewhat acid odour,

2, Powdered Bitters are produced through a process of spray-drying or mechanical grinding.
Powdered bitters are a yellowish-brown to dark reddish-brown powder.
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3. Chemilcals Derlved from Crystalline Bitters
a, Aloin

Aloin is the chemical which gives aloe sap its bitter taste and which is included in medicinal
and other preparations. It has been reported that aloin and barbaloin are identical and refer
to the same substance or group of relatively crude substances:{Groom and Reynoids, 1987).
Rhamnosides of aldin aloinoside A and B, were absent from A. ferox growing in the Port
Elizabeth-Grahamstown area but not from Mossel Bay aloes { Von Horhammer et af., 1963).
McCarthy and van Qudtshoorn (1966}, found that the yield of atoin reached a maximum
level during the summer months. They also found that A. marlothii could be used for the
extraction of aloin.

b. Aloe-emodin,

Although listed as a product obtained from Aloe elgonica bitters, no details on uses or charac-
teristics were provided (Conner et al., 1990},

4, Uses of ‘Cape Aloe Bitters’

According to Botha (in lirr.,, 1992(a)) the small local consumption is due mainly for traditional
medicine, rough veterinary practice and non-commercial use by landowners and others. Muller
{pers. comm., 1994}, reports that the bitter contents of the aloe wards off grazing animals, but animals
do eat the leaves after the bitters sap has been drained. Pettitt (pers. comm., 1993) stated that cut leaves
are dipped into water for chickens to drink to eliminate parasites.

According to Brown (1994), the most frequent use of the product reported by surveyed pharmacies
was for its laxative qualities. Crystalline bitters in lump or powder form is mixed with senna pods,
senna leaves and Epsom salts and is taken mixed with water, The perceived benefit of using this
mixture is that it “cleanses the blood”. It is also believed to be an acceptable treatment for “gal”,
The exact definition of “gal” was not established, but relates to a bilious disorder of the liver due to
overeating and drinking. Another common use of the product is to ingest it in order to make the blood
bitter, This is thought to prevent bites from mosquitoes, fleas, ticks and other pests. Dogs are also fed
on the product for similar reasens. Bitters aloe sap is applied to children’s fingertips, to prevent them
from biting their nails and to mother’s breasts to dissuade children from breast feeding. One pharmacy
assistant said it is used on the skin to improve the complexion and to prevent sunburn, On the Cape
Flats, near Cape Town, it was said that the product is used for treating sore throats and sores in the
mouth, Friar's Balsam, a patent (non-scheduled) remedy, which contains crystalline bitters is used to
prevent infection in cuts and grazes and is also used as an inhalant for blocked sinuses. Brown (1994)
after consuitation with five homeopaths reported that unlike A. succotrina, A. ferox does not appear to
be used much by the homeopathic industry. Crystailine bitters can be used as a laxative, a purgative,
for arthritis, for ridding cattle of ticks, and pigeons of parasites. Crystalline bitters are also used in
some Mexican beverages as a bitter component. When used as a purgative it is administered orally at
a dosage of 100 to 200 mg and takes 8 to 12 hours to produce an effect. Crystalline bitters have largely
been replaced by safer purgatives (Anonymous, 1979; Anonymous, 1980}

B. Aloe Gel Powder

Aloe gels are highly refined and require relatively sophisticated extraction technology. Tappers or
fandowners harvest leaves, extract the bitters sap and sell the leaves to a gel processing factory
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where the gel is extracted from the central core of the leaves. The Jeaf is pulped and squeezed dry
under high pressure. The juice is settled and chemically treated to flocculate the jelly fraction. The
product can be used as a gel, or dried to a powder. Approximately two tons of leaves yields | kg gel
powder which according to Pettitt {pers. comm., 1993), is a higher volume than that derived from
A vera. Gel manufactured from the plant should not contain bitters sap as some people are allergic to
it; some countries insist that the pure gels are anatysed before it is imported or mixed into cosmetics,

According to Pettitt (pers, comm., 1992) and Botha (in lint., 1992(a)), during 1992 the one aloe refining
factory in South Africa was operating at one-third capacity using between 15 and 33 tons leaves per
annum. When leaf is available, it is possible for South African manufacturers to preduce 2 kg of gel
per day (Peititt, pers. comm, (1993) and, according to Botha (in lifr., 1992(a)), up to 50 kg per annum
with about 30 kg used locally 20 kg exporied per annum.

According to Muller (pers. comm., 1994), sales of A. Jferox gels are reported to be increasing slowly
now that technical problems in the South African industry have been solved (especially the drying
methods). Aloe gels are used in hair and skin care products such as in moisturising creams, sunburn
and burn treatments which are produced in South Africa and abroad, Production volumes in 1992 were
low compared with bitters production, however, the product is valuable and this factor helps to offset
lower production volunies.

C. Dried Aloe Leaves, Flowers and Trunks

According to retai! outlets in Albertinia, aloe tappers and landowners, dried plant parts are gathered
from dead plants in the wild. Adams (pers. comm., 1994) stated that landowners either supply dried
flowers to co-operatives or the South African Dried Fruit Board. Some private harvesters bypass atl
these groups and there appears to be a move to eliminate middlemen so that individuals can benefit
from higher prices

The primary market is for flower arranging, however, it is possible to make a tea-like infusion from
chopped dried leaves mixed with normal tea. Palgrave (1983) repoits that the leaves are often dried
and burnl to repel insects. Dead aloe plant sections are hollow and can casily be broken up into diffe-
rent sized section to be used as decorative ash trays, pot plants, flower pots, and other items. Examples
of these products can be found in curio shops in the production areas.

D. Live Plants and Seeds

A. ferox plants are commonly used as horticultural subjects due to their aesthetic shape and hardi-
ness. Palgrave (1983) reports that the plant’s fleshy leaves can be used as fodder during times of severe
drought and famine. Also they are said to produce an excellent Jjam. The stockades of A. ferox which
are planted around cattle pens, form a characteristic and attractive feature in rural areas.

CURRENT STRUCTURE OF THE ALOE TAPPING INDUSTRY N

A.  South African National Tradé in Aloe ferox
1. Aloe Extract Tapping
In the Albertinia, Calitzdorp, Herbertsdale, Mossel Bay, Prince Albert, Riversdale and Van Wyksdorp

districts of the southern Cape and the Cookhouse, Grahamstown, Port Elizabeth, and Swartkops
districts of Eastern Cape Province, (Map 2) A. Jerox is harvested to produce various derivatives,



