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Abstract 

Pathways of alien species introduction are important in the assessment of biological invasions in 

South Africa. Although viable alien plants are used as traditional medicine (TM) in South Africa, 

the international traditional health industry has largely not been explored as an introduction 

pathway. Semi-quantitative interviews and ethnobotanical free listing methods are used to 

explore the alien plants introduced by immigrant traders from China (138 sp.), the Democratic 

Republic of Congo (25 sp.), Eritrea (21 sp.), Ethiopia (20 sp.), Ghana (9 sp.), India (35 sp.), 

Nigeria (25 sp.), and Somalia (11 sp.). Two hundred and fourteen TM species were introduced 

from multiple sources, through different routes, using human mediated transport vectors (sea, 

road and air). One hundred and one species were introduced as propagules, 19 of which were 

viable. Zingiber officinale, Nigella sativa and Moringa oleifera pose a threat as invasive species 

introduced through the TM pathway. Ethnobotanical analysis shows that different immigrant 

groups use a large range and diversity of species for a variety of uses. The sub-Saharan African 

countries used 66 alien medicinal plant species to treat of 55 medical conditions, including 

diabetes, back pain, influenza, acne, and sexual dysfunction. A Traditional Chinese Medicine 

(TCM) franchise used over 100 alien plant and fungi species, including Glycyrrhiza glabra (38), 

Angelica sinensis (30), Wolfiporia extensa (29) and Panax ginseng (23) to create 71 medicinal 

remedies used to treat a wide variety of conditions. Thus, the traditional health industry appears 

to be a functioning and concerning introduction pathway for alien plant species into South 

Africa. 
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Glossary 

AHPCSA Allied Health Professions Council of South Africa  

 

A&IS  

 

Alien and Invasive Species  

Alien species A species that is present in a region outside its natural range due to 

human action that has enabled it to overcome biogeographic barriers. 

 

Ayurvedic medicine An Indian traditional medicine system originally Hindu but that has 

spread around the world to be a largely accepted complementary 

medicine. 

 

Batavia The Capital city of the Dutch East Indies that corresponds with present-

day Jakarta (Karsten, 1951). 

  

Biological invasion The phenomenon of and set of processes involved in determining the 

transport of organisms to areas where they are not native by human 

activities and the fate of the organisms in their new ranges (Richardson et 

al., 2011). 

 

Biosecurity The management of risks posed by organisms to the economy, 

environment and human health (Richardson et al., 2011). 

CABI Centre for Agricultural and Bioscience International 

 

Complementary and 

alternative medicine 

(CAM) 

Is a broad domain of healing resources that encompasses all health 

systems, modalities, and practices and their accompanying theories and 

beliefs, other than those intrinsic to the politically dominant health 

system of a society or culture in a given historical period. (Institute of 

Medicine, 2005). 

 

CBD Convention on Biological Diversity 

 

Colonization 

pressure 

The number of alien species that have been released into a specific 

location (Lockwood et al 2009). 

 

Chinese Materia 

Medica (CMM)  

The basic natural ingredients used to create Chinese medicinal remedies 

(Guili and Chengbo, 1997). 

 

Ethnobotany The most basic definition is the study of the relationship between people 

and plants but has generally come to be the study of plants used by 

different groups of people (Albuquerque and Hurrell, 2010). 

 

Ethnoecology The study of the relationship between people and their environment 

including physical, biological and social factors (Gragson and Blount, 

2000).  

 

Establishment A process whereby alien species form self-sustaining populations over 

multiple generations without direct intervention by people, or despite 

human intervention (Richardson et al., 2000, 2011). 
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GISIN Global Invasive Species Information Network 

 

Immigrant urban 

ethnobotany 

The study of medicinal plants used by immigrant groups living in urban 

environments. 

 

Informant consensus 

factor (ICF) 

A measure used to examine and compare the similarity between 

medicinal plants used within an ailment category (Trotter and Logan, 

1986). 

 

Indigenous species  Species that are found within their natural range where they have 

evolved without human intervention (intentional or accidental).  

 

Introduction Movement of a species, intentionally or accidentally, owing to human 

activity, into an area where it is not indigenous (Richardson et al., 2011). 

 

Introduction 

pathway 

The processes that result in the introduction of alien species from one 

geographical region to another (Hulme et al., 2008; Richardson et al., 

2011). 

 

Invasion debt The potential increase in the biological invasion problem that a given 

region will face over a particular time frame in the absence of any 

strategic interventions (Rouget et al., 2016). It is composed of the 

number of new species that will be introduced (introduction debt), the 

number of species that will become invasive (species-based invasion 

debt); the increase in area affected by invasions (area-based invasion 

debt); and the increase in the negative impacts caused by introduced 

species (impact-based invasion debt) (Richardson et al., 2011). 

 

Invasive alien 

species (IAS) 

Alien species that sustain self-replacing populations over several life 

cycles, produce reproductive offspring, often in large numbers at 

considerable distances from the parent and/or site of introduction, and 

have the potential to spread over long distances Richardson et al., 2011). 

 

Invasiveness The features of an alien organism, such as their life-history traits and 

modes of reproduction that define their capacity to invade, i.e. to 

overcome various barriers to invasion (Richardson et al., 2011). 

 

IOM International Organisation for Migration 

 

Invasion biology The study of biological invasions (van Wilgen and Wilson, 2018). 

 

ISO International Organisation for Standardization 

 

ISTA International Seed Testing Association 

 

Listed alien species All alien species that are regulated under the National Environmental 

Management: Biodiversity Act, 2004 (Act no. 10 of 2004), Alien and 

Invasive Species (A&IS) Regulations, 2016 (van Wilgen and Wilson, 

2018). 

 

‘Muthi’ A South African term for traditional medicine. 
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Naturalised (syn. 

Established) 

Alien species that sustain self-replacing populations for several life 

cycles or over a given period without direct intervention by people, or 

despite human intervention (Richardson et al., 2011). 

 

NEMBA National Environmental Managements and Biodiversity Act 

 

POSA Plant of Southern Africa 

 

POWO Plant of the World Online 

 

Pest An organism that causes negative impacts. The affected sector might be 

specified, so an agricultural pest will impact negatively on agricultural 

production. Pests can be alien or indigenous, and are usually taken to 

refer to animals, with pest plants more specifically referred to as weeds 

and pest fungi or microbes referred to as diseases (Richardson et al., 

2011; van Wilgen and Wilson, 2018). 

 

Propagule pressure A concept that encompasses variation in the quantity, quality, 

composition and rate of supply of seeds, individuals, or other 

reproductively viable material of an alien species resulting from the 

transport conditions and pathways between source and recipient regions 

(Richardson et al., 2011). 

 

Port of entry An official point of entry or departure from South Africa through which 

goods and people may enter or leave a country such as a border post, 

airport or harbour (van Wilgen and Wilson, 2018). 

 

SANBI South African National Biodiversity Institute 

 

Traditional Medicine 

(TM) 

Traditional medicine refers to the knowledge, skills and practices based 

on the theories, beliefs and experiences indigenous to different cultures, 

used in the maintenance of health and in the prevention, diagnosis, 

improvement or treatment of physical and mental illness (WHO, 2013). 

 

Traditional Chinese 

Medicine (TCM) 

A style of traditional medicine based on 5000 years of Chinese medicinal 

practices. 

 

 

UNEP  United Nations Environment Program 

 

Urban ethnobotany The study of the use of plants by groups of people in urban environments 

(Emery and Hurley, 2016; Ladio and Albuquerque, 2016). 

 

Vectors A broadly defined phenomenon involving the dispersal mechanisms, both 

human and non-human mediated. It is often used to refer to the actual 

mechanism by which alien species can arrive at new areas (Richardson et 

al., 2011). 

 

VOC Dutch East India Company 
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CHAPTER 1: 

GENERAL INTRODUCTION 

 

1.1 Research Rationale and Significance 

 

Throughout history, the movement of people around the globe has resulted in the movement of 

alien plant species to areas where they are not native (Sim, 1926; Hulme, 2009; Faulkner et al., 

2017). Several studies in the aptly named book “Travelling Cultures and Plants: the 

Ethnobiology and Ethnopharmacy of Migrations” (Pieroni and Vandebroek, 2007) showed that 

the movement of people to new regions has also resulted in the movement of alien medicinal 

plant species and traditional medicine (TM) systems to areas where they were not formerly 

found (Lundberg, 2007; Pieroni and Vandebroek, 2007; van Andel and van’t Klooster, 2007; 

Vandebroek et al., 2007). In 2013, a South African study on the alien medicinal plant species 

found in Indian-owned muthi (medicine) shops, put forward the idea that the international TM 

trade or the TM trade in South Africa is a pathway for the introduction of viable and potentially 

invasive plant species from around the world (Wojtasik, 2013; Byrne et al., 2017). This 2013 

study and the question of what other alien plants are being introduced into South Africa by the 

immigrant TM trade, was the inspiration for this research project.  

 

This research is intended to be a baseline investigation into the trends in alien medicinal plant 

use by immigrant groups residing in South Africa and the immigrant traditional health industry 

as a potential pathway for the introduction of alien and invasive plants. However, as the study 

progressed it was evident that there is a wealth of ethnobotanical knowledge to be documented 

and explored amongst the prevalent immigrant groups. Generally, research on alien species 

introduction pathways answers the question of how alien species come into new regions 

(Faulkner and Wilson, 2018). However, the ethnobotanical aspects of this research offer insight 

into why TM plants are introduced, over and above the simple notion that they are important as 

medicines to the different groups studied. Thus, this research evolved into a multidisciplinary 

study including aspects and methods of both invasion biology and ethnobotany, the context and 

significance of which are explored below.  

 

1.1.2 Invasion biology context, rationale and significance  

Biological invasion is a phenomenon whereby plants and other organisms are transported by 

human activity to areas where they do not naturally occur (Richardson et al., 2011). In 2014, a 

set of regulations was promulgated in South Africa to address biological invasions, particularly 
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the importation of new alien plant species and to place existing alien species into categories by 

which they should be controlled or managed (NEMBA, 2014). Further, South African legislation 

dictates under Section 65 of NEMBA that a permit is required for the importation, transportation, 

and trade in any alien species and that such activities are prohibited for any declared invasive 

alien plant species (Section 71) to protect South Africa’s biodiversity (NEMBA, Act 10 of 

2004). The control of biological invasions, including new alien species introductions, is 

important because the invasion of alien species reduces the ability of South Africa's ecosystems 

to deliver vital goods and services to the larger community (van Wilgen and Wilson, 2018).  

 

According to the recent report on the status of biological invasions in South Africa, the 

introduction of alien species continues to occur at an increasing rate despite legislation aimed at 

preventing their uninhibited introduction (van Wilgen and Wilson, 2018). As of 2017 there are 

893 alien terrestrial and freshwater plant taxa recorded in South Africa (van Wilgen and Wilson, 

2018). The large scale and consistent documentation of alien plant species in South Africa only 

began with the inception of the Southern African Plant Invaders Atlas in 1994 (Henderson, 1998; 

Henderson and Wilson, 2017).  

 

Studies done on the historical introduction of plants show that, like many colonised countries, 

South Africa has a long history of alien plant introduction. However, only 15 plant species were 

introduced before 1600 including Ricinus communis and Catharanthus roseus as medicinal 

plants (Henderson, 2006). The Dutch colonisation of the Cape (1652) resulted in the 

commencement of plant introductions from other regions of the world to South Africa including 

Salix babylonica (weeping willow), Opuntia ficus-indica (sweet prickly pear) and Datura 

stramonium (common thorn apple). Alien plant arrival rates reached a peak between 1820 and 

1899 and included Acacia longifolia (long-leaved wattle) (Henderson, 2006). 

 

Currently there are ±315 terrestrial and freshwater plants that are legally listed as alien and 

invasive species in South Africa and a further 259 unlisted species (van Wilgen and Wilson, 

2018). Some of the most invasive plants include S. babylonica, Opuntia ficus-indica and A. 

longifolia (van Wilgen and Wilson, 2018). All listed invasive species are assigned a regulatory 

category according to the NEMBA Alien and Invasive species regulations. For example, A. 

longifolia is a Category 1b– meaning that it must be controlled (van Wilgen and Wilson, 2018, 

pg 306). There are a further three main regulatory categories: 1a “species that are the targeted for 

eradication”; Category 2 “Species where cultivation, ownership and trade are allowed subject to 

the issuing of a permit, and that must be controlled in the absence of a permit”; and Category 3 
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“Species that are subject to exemptions, but that cannot be further traded or propagated, and 

otherwise must be controlled” (van Wilgen and Wilson, 2018, pg 306). 

 

Most alien plant species in South Africa that have populations outside of cultivation were 

introduced through horticulture (237 taxa), agriculture (91 taxa), and forestry (30 taxa) (Faulkner 

et al., 2016, 2017; van Wilgen and Wilson, 2018). Introduction pathways are the processes 

leading to the movement of alien species from one region to another where they are not 

indigenous such as forestry or agriculture (Richardson et al., 2011). The National Status report 

does not mention the TM trade as an introduction pathway because there are few studies and 

little reliable data documenting the number of different alien medicinal plant species in South 

Africa, or the TM trade as an introduction pathway (Dold and Cocks 2000; Lewu and Afolayan, 

2009; Semenya et al., 2012; Wojtasik, 2013; Byrne et al., 2017). Thus, with current data, there is 

no way to assess the relative importance of the TM trade as an introduction pathway. The species 

introduced as medicine are currently assigned to an unknown pathway (van Wilgen and Wilson, 

2018) if they do not have a dual purpose as both medicine and food or ornamental plants. This 

study endeavours to explore this gap in the knowledge and give an idea of the number of species 

introduced by this pathway and thus it’s relative importance.  

 

The identification, monitoring, and control of alien species introduction pathways are included in 

the targets of several international and local conservation plans. The Aichi Biodiversity Target 

Nine set out by the Convention on Biological Diversity (CBD), prioritizes the management of 

introduction pathways to prevent alien species introduction and establishment globally (UNEP, 

2011). Further, Target 10.1 of the Plant Conservation Strategy developed by the South African 

National Biodiversity Institute (SANBI) aims to improve alien plant species detection, 

monitoring, and the gathering of information for more accurate risk assessments of introduction 

pathways (Raimondo, 2015). Thus, the introduction of alien species and the pathways associated 

with them are recognized as a problem, and the investigation of known and new unknown 

pathways is encouraged in invasion biology literature.  

 

Hulme (2006), for example, states that the study of alien species introduction pathways is an 

important part of the prevention of alien plant introduction globally, and in-depth research is 

called for to manage pathways that contribute large numbers of alien species. Lockwood et al. 

(2009) state that detailed analysis of invasion transport vectors, including the understanding of 

connectivity networks using transportation information, are compelling areas of research into 

invasion biology needed in South Africa (Tatem and Hay, 2007; Lockwood et al., 2009; Tatem, 
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2009). Faulkner et al. (2017) emphasize the importance of identifying and monitoring 

introduction pathways, as well as developing and improving strategies aimed at preventing and 

mitigating the introduction of alien species in South Africa.  

 

1.1.3 Ethnobotanical context of this study 

Urban-ethnobotany is the study of the use of plants by groups of people in urban environments 

(Emery and Hurley, 2016; Ladio and Albuquerque, 2016). With globalization and in the context 

of immigration, urban-ethnobotany has come to include the study of plants (particularly food and 

medicinal plants) used by urban immigrant groups in large multicultural cities which in this 

study is termed ‘immigrant urban ethnobotany’ (Balick et al., 2000; Kendo and Seppanen, 2007; 

van Andel and van’t Klooster, 2007; Pieroni et al., 2008; Teng et al., 2015; van Andel and 

Fundiko, 2016). The trade in alien plants used traditionally as medicine and food is referred to in 

this study as the ‘traditional health industry’, particularly where the divide between food and 

medicine is unclear yet the product or species are still used for health. Generally, plant species 

cultivated as food plants and used as medicine are referred to as ‘food medicines’ in 

ethnobotanical literature (Guarrera, 2003; Leonti, 2012). However, the terms ‘medicine and food 

plants’ and ‘food medicine’ are used interchangeably in this dissertation.  

 

Several ethnobotanical studies have documented the use of alien plant species for TM in South 

African markets (e.g. Dold and Cocks 2000; Lewu and Afolayan, 2009; Semenya et al., 2012; 

Wojtasik, 2013). Further, there appears to be continued adoption and use of complementary and 

alternative medicine (CAM) systems such as Traditional Chinese Medicine (TCM) and 

Ayurvedic medicine by South African communities (Singh et al., 2004; Peltzer et al., 2008; 

Peltzer, 2009). Internationally and in South Africa, there is increasing use of TM and CAM 

(Leonti and Casu, 2013). The popularity of TM has increased in the past decade and is 

influenced by the global commercialization of herbal medicines (Leonti and Casu, 2013) and the 

emergence of CAM as a social phenomenon in the West because of the perception that herbal 

products are devoid of health risks (Etkin, 2008). Further, in many cases, globalization and the 

commercialization of TM has had the effect of diminishing ethnobotanical knowledge, and much 

traditional ethnobotanical knowledge is in danger of being lost due to modernisation and better 

access to western medicine around the world (Balick, 2007). Thus, it is intrinsically important 

for the preservation of this knowledge to simply document the medicinal plants used by different 

cultures. Many ethnobotanical studies also recognize the importance of documenting TM in the 

discovery of new medicines and cures for diseases (Cox and Balick, 1994; Balunas and 

Kinghorn, 2005; Gurib-Fakim, 2006). 
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The study of immigrant urban ethnobotany began in the 1970s with public health research in the 

United States and Israel; the different health beliefs and practices of immigrant groups were 

documented to eliminate the risk of western medicine practitioners misinterpreting a patients’ 

symptoms and responses to traditional medicine treatments (Baca, 1969; Gomez and Gomez, 

1985; Kendall, 1987; Reiff et al., 1999). However, the first true urban ethnobotanical work 

documenting medicinal plant species and their uses started in the 2000s when Latino healers in 

New York city cited 67 medicinal plants used to treat various women’s illnesses and conditions 

(Balick et al., 2000). Following this, a pilot study on Surinamese medicinal plants found 149 

‘ethnospecies’ being imported to, and sold from, a single Surinamese-owned warehouse in 

Amsterdam (van Andel and van’t Klooster, 2007) (where ‘ethnospecies’ refers to plants 

identified by folk taxonomies that do not consistently correspond on a one-on-one basis with 

scientific plant names) (Berlin, 2014). Since these pioneering studies, immigrant urban 

ethnobotany has become a niche area of interest for ethnobotanical researchers who want to 

document and understand the use of TM by immigrant groups in their new urban areas of 

residence.  

 

Ethnobotany as a research field has also largely grown from a discipline that merely documents 

the plant species used by different groups of people, to a field that includes more rigorous 

ethnobotanical indices and ecological statistical analyses (Alexiades and Sheldon, 1996; 

Hoffman and Gallaher, 2007) used to understand plant use by diverse groups of people living in 

different types of environments (Gaoue et al., 2017). Analysing ethnobotanical data using 

ecological statistical analysis was pioneered by Begossi (1996), who demonstrated how 

ecological diversity indices (e.g. the Shannon-Wiener index) and species rarefaction can be used 

to assess and compare diversity, uniformity and species use between different samples from 

different groups of people (Begossi, 1996). The application of ecological analysis and principles 

has been incorporated and built on by ethnobotanical studies over time to include the use of 

multiple measures of species richness, evenness and diversity (Hoft et al., 1999; Hoffman and 

Gallaher, 2007; Williams et al., 2005, 2007) in an effort to objectively assess ethnobotanical data 

and add scientific rigour to a field that is sometimes criticized as a being a “weak pseudoscience” 

(Alexiades 1996; Albuquerque and Hanazaki 2009; Gaoue et al., 2017 pg 269). 

 

Several studies conducted in the South African context illustrate how incorporating ecological 

methods into ethnobotany and ethnoecology are useful in understating the use of medicinal plant 

and animal species by different groups of people (Williams et al., 2005, 2007; Whiting et al., 
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2013; Williams and Whiting, 2016). Williams et al. (2005) tested 22 ecological measures of 

species richness, diversity and evenness on ethnobotanical data, and recommend the use of 

numerous measures and indices (e.g. Shannon’s and Simpson’s indices) to assess these data. 

Thereafter, Williams et al. (2007) showed how ecological species richness estimators (e.g. Chao 

1) could be used to predict the number of plant species sold in a TM market in South Africa. 

Whiting et al. (2013) further used similarity analysis (e.g. Sørenson’s measure) to compare the 

similarity of vertebrates sold by traders in a TM market. The use of ecological richness, 

diversity, and similarity in the ethnobotanical analysis can be expanded and applied to both 

remedy-based and ethnic group-based data to assess both the different plant species and plant 

uses between different user groups and between different medicinal remedies – all of which are 

explored in the current study.  

 

Ethnoecological indices have been developed alongside ecological methods and include 

measures such as use values and the Informant Consensus Factor (ICF) (Alexiades and Sheldon, 

1996; Hoffman and Gallaher, 2007). Each index has different iterations to address slightly 

different ethnobotanical questions (Hoffman and Gallaher, 2007). The ICF value adapted by 

Alves and Rosa (2006) was used by Williams and Whiting (2016) to ascertain the degree in 

variation among informant (medicine traders) knowledge on the specific uses of medicinal 

animal species. This sort of analysis could easily be applied to immigrant urban ethnobotanical 

data to ascertain the degree of variation in uses attributed to specific medicinal plant species 

within and between different immigrant groups, as shown in this study.  

 

1.2 The South African Context 

 

1.2.1 Historical immigration and the introduction of medicinal plants 

Ancient trade routes (as early as 800 AD) down the east coast of South Africa are probably how 

the first alien medicinal plant species, including Ricinus communis (castor-oil plant) and 

Catharanthus roseus (Madagascar periwinkle), were introduced to the country (Deacon 1986; 

Henderson, 2006). The first written records of alien plants being introduced emerged from 1652 

onwards when South Africa’s Cape Province was colonised by the Dutch. Over 100 alien plant 

species (mainly fruit, vegetables and medicinal plants) were introduced and tested for their 

cultivation potential in the Cape Town garden of the Dutch East India Company (VOC), which 

served as the “acclimatisation garden for medicinal plants from Europe, Asia and even from the 

Cape itself” (Karsten, 1951 pg 12; Scott and Hewett, 2007 pg 342). Most of the alien medicinal 

plants introduced in the 1600s were dual-purpose food and medicinal plants, like aniseed 
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(Pimpinella anisum), fennel (Foeniculum vulgare), garlic (Allium sativum), cress (Lepidium 

sativum), scurvy plant (Cochlearia sp.), wormwood (Artemisia absinthium), mustard seed 

(Brassica sp.), parsley (Petroselinum crispum), rosemary (Rosmarinus officinalis), sage (Salvia 

officinalis), cinnamon (Cinnamomum sp.), camphor (Cinnamomum camphora), dragons blood 

tree (Dracaena cinnabari) and bay (Laurus nobilis) from Holland, Java, Japan, China, South 

America, India and several other countries (Karsten, 1951). Alien medicinal plant species were 

introduced because of their importance in supporting the VOC’s often scurvy-ridden fleet with 

fresh fruit, food and medicinal plants (Scott and Hewett, 2007). 

 

The Dutch occupied the Cape until the 1800s when the British colonised South Africa. At this 

time, there was an increase in international trade due to the industrial revolution which resulted 

in a steady increase in the introduction of alien plant species particularly ornamental and 

agricultural species globally and in South Africa (Hulme, 2009; Seebens et al., 2017). However, 

under Colonial rule in South Africa, the free movement of immigrants was restricted – especially 

citizens from African and Asian countries because of widely accepted and applied segregation. 

Any immigration that did occur from the 1800s was through the migrant labour system where 

people were drafted as indentured labour (Callinicos, 1987; Delius, 2017) – such as (i) Indian 

labourers for the sugar cane industry in KwaZulu-Natal (KZN) from 1860–1911; (ii) Chinese 

labourers for the mining industry in Gauteng Province from 1904–1910; and, (iii) African 

migrant labour from neighbouring colonies first for the Kimberly diamond mine from 1871–

1875, and from 1886 for the Witwatersrand gold mines (Callinicos, 1987; Delius, 2017). 

Ethnobotanical research on medicinal plants introduced by migrants in this era is retrospective 

and examines, for example, the descendants of the indentured Indian labourers who introduced 

and reintroduced species such as ginger (Zingiber officinale), turmeric (Curcuma longa) and 

other plants and practices associated with Ayurvedic medicine to KZN (Wojtasik, 2013). 

 

Under Apartheid rule, free movement of African and Asian immigrants in particular were 

severely restricted because of institutionalized racism. The Witwatersrand Native Labour 

Association recruited labour from outside of South Africa stretching as far north as Tanzania 

(Delius, 2017). By the 1970s, foreign workers made up 70% of the workers on the gold mines 

(Delius, 2017). Asian immigration at this point included the movement of 2500 Taiwanese 

industrialists into the country in an effort by the Apartheid government to create factories and 

jobs in the South African homelands (Park and Chen, 2009). Conventions in the Colonial era and 

later laws in the Apartheid era, controlling and restricting the movement of immigrant groups 



Chapter 1 

8 

 

likely restricted the historical introduction and exchange of alien medicinal plants in South 

Africa.  

 

1.2.2 Current immigration and settlement patterns in South Africa 

Control over immigration was relaxed in post-Apartheid South Africa, resulting in a large influx 

of immigrants mainly of African and Asian origin (Tati, 2008; United Nations, 2013). From 

1990–2000, 96 000 immigrants entered South Africa and this number almost tripled to 247 000 

between 2000–2010 (International Organisation for Migration, 2015). There are two general 

measures of immigrant population size: stock measures that measure the number of immigrants 

in a region at a certain time, and flow measures that assess the movement of immigrants into 

South Africa. The most reliable and recent stock data for immigrant population size are from the 

2016 community survey (Stats SA, 2016a). In 2016 there were 1.6 million international 

immigrants recorded living legally in South Africa, which is fewer than the 2.2 million recorded 

in 2011 (Stats SA, 2016b).  

 

Current predictions show that South Africa will receive an additional 1.02 million immigrants 

between 2016 and 2021 (Stats SA, 2018). Some of the largest groups of immigrants residing in 

South Africa come from countries including the Democratic Republic of Congo (DRC) (31 504 

people), Nigeria (30 314 people), India (25 063 people), Ethiopia (22 148 people), Somalia (10 

954 people), and Ghana (8 943 people) (Stats SA, 2016a). Zimbabwe, Mozambique and Zambia 

are some the largest immigrant contributing countries to South Africa. However, immigrants 

from these regions have been entering South Africa through a long-standing migrant work 

system (Delius, 2017). Thus, the alien medicinal plant species such as introduced by these 

groups have already been detected by several South African ethnobotanical studies (e.g. 

Cunningham, 1988; Dold and Cocks 2000; Lewu and Afolayan, 2009; Semenya et al., 2012; 

Wojtasik, 2013; Byrne et al., 2017) and will thus not be included in this research that intends to 

document new alien medicinal plant species.  

 

Measurements of immigrant flow into South Africa are arguably more important than stock 

measures in terms of invasion biology because the movement of immigrants and the continued 

influence of culture from their home country probably leads to the continued introduction of 

alien medicinal plants. According to Stats SA (2013), the most reliable measure of immigrant 

flow is the assessment of the number of temporary and permanent residence permits awarded 

(Stats SA, 2013). From 2011 to 2015 (the most recent published Stats SA reports), the largest 

numbers of immigrants in South Africa are of African and Asian origin. Further, the top ten 
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immigrant-contributing countries consistently include Nigeria, China, India, the DRC and Ghana 

(Stats SA, 2013, 2014, 2015, 2016a, 2017). Furthermore, there was an increase in the number of 

family and spousal visas granted to new immigrants in 2015, which indicates that family 

members are joining the original immigrant ‘settler’ now residing in South Africa (Department 

of Home Affairs, 2015). 

 

South Africa is also the largest acceptor of refugees and asylum-seekers in Africa (respectively 

estimated at 65 500 and 230 000 people in 2016 [Stats SA, 2016b]). Over 90% of the 

applications by asylum seekers do not result in, or qualify for, refugee permits (Department of 

Home Affairs, 2015). A refugee permit allows the holder to legally trade in South Africa, which 

makes this group of immigrants particularly important in any research that focuses on the trade 

of goods. The largest refugee contributing countries to South Africa include Ethiopia, the DRC, 

Nigeria, Somalia, and Ghana (Department of Home Affairs, 2015). Although documented 

immigrant data does give a good idea of immigrant movement annually, it does not show the 

number and proportion of undocumented immigrants entering South Africa, which is difficult to 

measure but likely follow similar trends to those shown by the documented movements (Stats 

SA, 2013). 

 

Most new immigrants in South Africa tend to settle first in the major commercial and multi-

cultural areas. According to the 2011 census, about half of South Africa’s immigrant population 

were in Gauteng (52%) (Stats SA, 2012). Gauteng is the economic and multi-cultural hub of 

South Africa. Johannesburg is Gauteng’s largest multicultural city (4.4 million people in 2016) 

(Landau and Gindrey, 2008; Peberdy, 2016; Stats SA, 2016). In 2010, a quarter of 

Johannesburg’s inner-city population was composed of immigrants specifically from Nigeria, the 

DRC, Ethiopia, and Somalia (Murry 2011). Thus, Johannesburg represents a microcosm of 

immigration patterns in South Africa and became the study area in this study.  

 

1.3 Aims and Key Questions  

 

Broadly, this research aims to explore the international TM trade as an introduction pathway for 

alien plant species into South Africa. This study aims to: (i) document the immigrant groups and 

the plant species that play a role in the international TM trade in South Africa; (ii) explore the 

plant species’ ethnobotanical uses and patterns of use within and between these groups residing 

in South Africa; and (iii) discover the origins, transportation vectors and avenues, propagule 
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pressure, propagule viability, and invasion status or potential of TM plant species found in this 

study. 

 

The following research questions where devised to meet the aims of this study:  

 

1) Which immigrant groups residing in Johannesburg, South Africa are currently trading in 

alien TM plants? 

2) What are the number and identity of the alien TM plants being imported and traded by 

different immigrant groups? 

3) What are the different patterns of plant use associated with the immigrant groups found 

in this study?  

4) What are the uses of the different species inventoried in this study? 

5) From where do the alien medicinal plants come? 

6) How are alien TM plants transported into South Africa? 

7) Are any of the plant parts introduced viable under conditions that mimic those in 

Johannesburg? 

8) What is the propagule pressure (number of individuals of each species) associated with 

the alien species introduced through the TM pathway?  

9) What is the invasion status and/ or potential of the species found? 

 

1.4 Dissertation Structure and Overview 

 

This dissertation is divided into five chapters: two synthesis chapters (Introduction and 

Conclusion) and three data chapters that contain stand-alone manuscripts intended for eventual 

publication. Hence, there may be some repetition of information throughout the dissertation, 

especially in the introductions of each chapter.  

 

Chapter 1: is a general introduction to the dissertation including the research rationale and 

significance. Further, the Chapter contextualizes the study in terms of invasion biology research 

and ethnobotanical research in South Africa. South Africa’s unique historical and current socio-

economic effect on immigration and the introduction of alien medicinal plants is explored. 

Finally, the chapter outlines the research aims and gives a brief overview of the Dissertation  

 

Chapter 2: shows the ethnobotanical aspects of this research, focusing on sub-Saharan African 

immigrant groups. This chapter includes the documentation of the identity and uses of the 
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medicinal plant species traded by sub-Saharan African immigrants in Johannesburg. Further, this 

study explores the difference in plant use patterns between different sub-Saharan African 

immigrant groups using ecological species richness, diversity, and similarity analyses, which 

allows for the objective analysis of the ethnobotanical data and discovery of patterns in the data 

impossible to identify with other statistical analysis.  

 

Chapter 3: is an exploratory ethnobotanical study on Chinese traditional medicine in South 

Africa, that inventoried a Johannesburg TCM franchise to discover what plant species are used in 

the creation of TCM remedies. Further, ecological species richness, diversity, and similarity 

analysis were used to objectively assess the number, distribution, homogeneity, and similarity of 

plant species used as ingredients in the TCM medicines.  

 

Chapter 4: shows the invasion biology aspects of this research, which includes an assessment of 

the TM introduction pathway including; the immigrant groups involved, the plant material 

sources, transportation networks, and vectors. Furthermore, it presents a full inventory of the 

number and identity of all the medicinal plant species recorded as being sold by immigrant 

groups, an inventory of species introduced as potential propagules, and testing of propagule 

viability, and assessment of the propagule pressure associated with the TM pathways. The 

pathway is then defined in terms of the CBD framework and the species assessed in terms of risk 

of invasion.  

 

Chapter 5: outlines the general conclusions drawn from the complete dissertation, discusses 

research challenges and limitations, and makes recommendations for future studies. 
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CHAPTER 2: 

MEDICINAL PLANT SPECIES USED BY SUB-SAHARAN AFRICAN 

IMMIGRANTS IN JOHANNESBURG, SOUTH AFRICA 

 

2.1 Introduction  

 

Immigrant urban ethnobotany is the study of the plants used by immigrant groups living in urban 

environments (Vandebroek and Balick, 2012; Ladio and Albuquerque, 2016). Historically, 

whenever immigrants have moved, so too have the plants they use, including both traditional 

food and medicinal plants (Sim, 1926; Henderson, 2006; Pieroni and Vandebroek, 2007; Hulme, 

2009). Over the last 20 years, the study of plants used and introduced by immigrants has 

developed as a field of research focused mainly on groups living in large multi-cultural cities 

where large groups of immigrants can be found (Balick et al., 2000; van Andel and van’t 

Klooster, 2007; Ceuterick et al., 2011; Ellena et al., 2012; Emery and Hurley, 2016; van Andel 

and Fundiko, 2016). The use of medicinal plants particularly by African immigrant groups has 

been documented and studied in many regions around the world. A London study on West 

African immigrant traders from Nigeria, Cameroon and the DRC, documented the importation 

and trade of 32 food and medicine plant species sold in small shops supplying a niche market of 

diaspora communities (Kendo and Seppanen, 2007). In Brussels, Congolese and Pakistani 

immigrant traders reportedly sell at least 87 ethnobotanical plant species including many 

medicinal plant species from West Africa (Fundiiko, 2014; van Andel and Fundiko, 2016;). In 

Israel, Ethiopian immigrants were reported to use 89 spice and medicinal plant species of East 

African origin (Danino and Amar, 2009).  

 

In South Africa, ethnobotanical studies have periodically recorded alien species being traded in 

local traditional medicine markets (e.g. Cunningham, 1988; Dold and Cocks, 2000; Williams et 

al., 2001; Lewu and Afolayan, 2009; Semenya et al., 2012). However, only recently have the 

first steps been taken towards documenting immigrant urban ethnobotany in South Africa, 

especially where the connection with Indian Ayurvedic medicine is apparent (Wojtasik, 2013; 

Byrne et al., 2017). In the 1980s, South Africa’s trade in medicinal plants was reported to be a 

multi-million rand ‘hidden economy’ (Cunningham, 1988, 1989), and Mander et al. (2007) 

valued the raw material trade to be worth >R520 million per annum. Given that alien medicinal 

plants have been documented in local studies, and that South Africa has a burgeoning immigrant 

population from Africa and elsewhere in the world, this suggests that there is probably a 
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substantial hidden international trade in exotic medicinal plants. In 2011, 75% of South Africa’s 

2.2 million foreign-born (international) immigrants originated from African, particularly sub-

Saharan African countries (Stats SA, 2012). Such immigrant groups usually bring from ‘home’ 

many customs such as religion, foods and cooking practices and traditional medicine (Edelstein, 

2002). If plants and particularly their propagules are similarly imported, then records of the 

introduction of medicinal plants are of anthropological interest and can act as a horizon scanning 

exercise and a preliminary risk assessment in invasion biology.  

 

2.1.1 Sub-Saharan African immigration and medicinal plant introduction 

The influence of medicinal plants and belief systems from other African countries only began in 

South Africa with the immigration of African immigrants into South Africa. However, South 

Africa has a unique socio-economic history in that, under both Colonial and Apartheid rule, there 

were restrictions in the free movement of immigrants specifically from African countries that can 

be attributed to institutionalised racism. The restriction of the movement of people from African 

countries potentially restricted the introduction and exchange of African medicinal plants in 

South Africa. The immigration that did occur was through the long-standing migrant labour 

system (Callinicos, 1987), which drafted African labourers from neighbouring colonies and other 

regions of southern Africa to work both the Kimberley diamond mines in 1871 and the 

Witwatersrand gold fields in 1886 (Callinicos, 1987; Delius, 2017). 

 

Control over the movement of migrants was relaxed in post-Apartheid South Africa, resulting in 

a large influx of immigrants (Tati, 2008; International Organisation for Migration, 2015). In 

2016, the largest populations of sub-Saharan African immigrants residing in South Africa 

included immigrants from Nigeria, and the DRC and Ghana (Stats SA 2016b). Further, there is a 

constant flow of immigrants from these regions as they are all consistently present in the top 10 

immigrant-sending countries in recent reports (Stats SA, 2014, 2015, 2016a, 2017). Further, 

South Africa is the largest acceptor of refugees and asylum-seekers in Africa (respectively 

estimated at 65 500 and 230 000 people in 2016) (Stats SA, 2016b), of which the largest refugee 

contributing countries included Somalia, the DRC and Ethiopia (Department of Home Affairs, 

2015). In 2016, there was a slight decrease in the overall number of immigrants from 2.2 million 

in 2011 to 1.6 million (Stats SA, 2016b), but the top immigrant contributing countries continue 

to include the above mentioned sub-Saharan African countries.  

 

Most of the new immigrants into South Africa tend to settle first in the major commercial and 

multi-cultural cities, of which Johannesburg is by far the largest with a population of 
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approximately 4.5 million people in 2011 (Stats SA, 2012). Geographically, the largest numbers 

of immigrants (52%) are found in Gauteng (Stats SA, 2012). Johannesburg is Gauteng’s largest 

multicultural city and represents a microcosm of South African immigration (Landau and 

Gindrey, 2008; Peberdy, 2016). In 2010, a quarter of Johannesburg’s inner-city population was 

made up of immigrants from countries such as Nigeria, the DRC, Somalia and Ethiopia (Murry, 

2015). Consequently, Johannesburg has well-established immigrant markets and districts in 

suburbs across the city, such as ‘Little Addis’ in Newclare, a large West African market in 

Yeoville, and a Somalian and smaller Ethiopian district in Mayfair. It was in these Johannesburg 

suburbs that a survey of immigrants and imported medicinal plants was mostly conducted. 

 

This section samples an accessible portion of African immigrant traditional health traders to 

assess trends in alien medicinal plant use. The primary objectives were (i) to discover which 

prominent immigrant groups trade in medicinal plants in Johannesburg; (ii) to discover the 

species, plant parts (seeds, bulbs, bark, etc.) and uses of the medicinal plants brought to South 

Africa; and, (iii) to assess the richness, diversity and similarity of taxa used by the different 

immigrant groups. 

 

2.2 Methods 

 

2.2.1 Survey and data capture  

A semi-quantitative market survey (Appendix A) of 25 sub-Saharan African immigrant-owned 

medicine shops and market stalls was conducted between November 2017 and April 2018 in 

Johannesburg, South Africa. Ethics clearance (Protocol Number: H17/07/02) was granted by the 

University of the Witwatersrand, Human Research Ethics Committee (non-medical) before the 

survey commenced (Appendix B). Informal interviews with different immigrant community 

members, and an online questionnaire of post-graduates and staff members in the School of 

Animal, Plant & Environmental Sciences at University of the Witwatersrand (Wits), were used 

to trace suitable shops and markets to survey (Appendix C). 

 

Pre-survey visits to each outlet were done from November 2017 to obtain informed consent from 

respondents to conduct the study and, if needed, permission from the chairpersons of a particular 

market surveyed. The surveys were conducted in English with the help of an interpreter (from 

the same migrant group as the respondent).  
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Using a free-listing type approach, the survey recorded: (i) the respondent’s gender and country 

of birth, and (ii) information on the medicinal plants they sold (such as vernacular names, plant 

part types and the medicinal uses of the plants). Plant specimens were purchased where possible 

during the survey visits and were preserved as vouchers in the C.E. Moss Herbarium (J) at Wits. 

A sub-sample of each potentially viable specimen was kept aside to germinate/cultivate for 

viability testing and to assist in species identification.  

 

There is an overlap of indigenous and alien plant species occurring in South Africa and the 

countries directly bordering it. Accordingly, the medicinal plants introduced from these 

neighbouring countries and observed in markets tended to vary little from plants indigenous to 

South Africa (Mander, 1998). Further, many alien plant species introduced from bordering 

countries have been detected by previous South African studies (Cunningham, 1988; Dold and 

Cocks 2000; Lewu and Afolayan, 2009; Semenya et al., 2012; Wojtasik, 2013; Byrne et al., 

2017). Thus, immigrant plant traders from countries directly bordering South Africa were not 

included in this research even though countries like Zimbabwe, Zambia and Mozambique 

consistently contribute large numbers of immigrants to South Africa. 

 

A reliable body of literature exists on the medicinal plants used in African countries and by 

African immigrants in western countries (Neuwinger, 1996; Obute, 2005; Aiyeloja and Bello, 

2006; Kendo and Seppanen, 2007; Kadiri, 2008; Danino and Amar, 2009; van Andel et al., 2012; 

Fundiko, 2014; Ngbolua et al., 2016; Bilal et al., 2017) and this was used to cross-reference the 

vernacular names used by the traders with botanical species names. This literature was also 

useful for the few plant species mentioned by traders that could not be purchased due to lack of 

stock, or when specimens did not have sufficiently distinct morphological features to allow for 

identification (i.e. were in the form of a powder). Scientific names were checked using the Plant 

List (The Plant List, 2013), and plant origin and invasive status for the most commonly cited 

species were checked against Plants of the World (POWO) (Royal Botanic Gardens Kew, 2018) 

and new Plants of Southern Africa (SANBI, 2016) respectively. 

 

An inventory of the medicinal plants used by sub-Saharan immigrants (n=25 interviewees) in 

South Africa was created (Appendix D); the respondents originated from Somalia (n=11), the 

DRC (n=5), Nigeria (n=4), Ethiopia (n=3), Ghana (n=1) and Eritrea (n=1). The plant inventory 

includes: (i) species; (ii) family; (iii) vernacular name; (iv) plant part; (v) immigrant groups 

using the plant; (vi) medicinal use(s); (vii) where possible, a reference to the plant photo index 
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(Appendix E); (viii) the Moss Herbarium, University of Witwatersrand; the plant’s origin; and, 

invasive status in South Africa.  

 

2.2.2 Species richness and diversity analysis 

Following Williams et al. (2005, 2007) and Whiting et al. (2013), EstimateS (Colwell, 2013) was 

used to numerate species richness (the number of species S), and calculate diversity (Simpson’s 

index –ln λ; Hill’s numbers N1, N2 and N∞), evenness (E5) and similarity measures 

(Sørenson’s) for the ethnobotanical data. An incidence matrix for the species cited by each 

respondent for each country, and overall, was created in Excel. In EstimateS, the sample order 

was randomised 100 times to generate smoothed species accumulation curves, estimates of 

species richness, and diversity measures. The species richness of medicinal plants sold by each 

individual migrant group and overall was plotted using species accumulation curves. Commonly 

used non-parametric species richness estimators were used to estimate richness (i.e. the number 

of species that could have been recorded with more sampling); any estimators that were initially 

‘unstable’ or that hugely overestimated the species richness were discounted. Thus, only results 

for the Chao 2, Jackknife 1, Jackknife 2 and Bootstrap estimators were generated. 

 

EstimateS calculates the inverse form of Simpson’s diversity index directly; however, this 

dissertation uses the –ln λ form of the index suggested by Williams et al. (2005) for the 

assessment of ethnobotanical data. Simpson’s diversity index is a measure whereby the higher 

the diversity of a sample, the lower the probability that two randomly chosen species will be 

identical (Williams et al., 2005). Hill’s numbers N1, N2, and N∞ indicate the number of 

abundant, very abundant, and most abundant species in a sample, respectively (Williams et al. 

2005; Magurran, 2013). In this context, Hill’s numbers offer an objective method to count the 

most frequently occurring and/or dominant species cited by the respondents. EstimateS computes 

N2 (the inverse form of the Shannon index, 1/ λ) directly, whereas N1 and N∞ are not calculated 

directly, and N1 is the exponential form of the Shannon diversity index (eH’) and N∞ is a form of 

the Berger-Parker dominance measure (formula in Table 1). Given the overlaps in the numbers 

of species calculated by Hill’s numbers (e.g. N2 species are a subset of N1 species), Williams et 

al. (2005) recommended transforming Hill’s numbers to calculate the unique numbers of most 

frequently, moderately frequent and infrequently cited species using the following equations: the 

number of most frequently cited species (i.e. high incidence) ≈N∞; moderately frequently cited 

species ≈N1-N∞; and, infrequently cited species (low incidence) ≈S-N1. By listing the species in 

descending order of occurrence, the results for the Hill’s number transformations can be used to 



Chapter 2 

17 

 

delineate the species cited the most to least and how many times they occur in all groups. Results 

from the Hill’s number transformations are used in the DCA ordination. 

 

Evenness measures are a way of quantifying the degree of species dominance. If the species are 

all equally cited by the respondents (i.e. the same number of records per species), then the 

evenness value will be one, but if there is dominance of species, then the evenness value will 

decrease towards zero. The E1 and E5 evenness indices have been shown to be the most 

applicable to incidence based data (Williams et al., 2005). However, E5 remains constant with 

sampling variation, is unchanged by sample size and least ambiguous (Ludwig & Reynolds, 

1988) so was used in this study.  

 

2.2.3 Similarity analysis between immigrant groups use of species 

The Sørensen’s similarity index is one of the most widely use similarity indices in ecological 

data analysis and is one of the similarity measures calculated by EstimateS. Sørensen’s index 

was applied to the data collected in this research following Whiting et al. (2013). Firstly, 

Sørenson’s was used to calculate the mean percentage similarity of the species sold by the 

traders of each immigrant group. Secondly, the index was applied to the overall data to assess the 

proportion of species shared between immigrant groups.  

 

Detrended Correspondence Analysis (DCA) is a type of ordination that can be applied to 

ethnobotanical data in a manner similar to its use in ecological analysis (Hoft et al., 1999). A 

DCA was calculated and plotted in R statistical software (R Core Team, 2018) using the vegan 

package for species diversity analysis (Oksanen et al., 2018). The DCA visualises the similarity 

of the medicinal species used by each of the immigrant respondents and between immigrant 

contributing countries overall. The DCA was refined for minimum species name overlap using 

the Orditrop function, which results in the removal of some species names that were generated 

on top of each other rendering them unreadable on the DCA diagram. Graphical items, such as 

the shaded ellipses depicting the different immigrant groups, were plotted using the Ordiellips 

function. The ellipses are colour-coded by country, and the centre of each species name 

represents its position on the ordination plot. Further, the font boldness of the species names 

indicates how frequently it was recorded in the markets. 
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2.2.4 Plant use analysis 

The plant uses cited by the respondents in the interviews were classified into medical conditions 

using the International Classification of Diseases (ICD-10, Version 2016) by the World Health 

Organisation (WHO). Use citation frequency (the number of times a condition or disease was 

cited by the respondents overall) was treated as an indicator of commonly treated conditions in 

the immigrant groups. The Informant Consensus Factor (ICF) was then calculated for each use 

category using the following formulae adapted by Alves & Rosa (2006): ICF=(nur-nt)/(nur-1) 

where nur is the number of use citations and nt is the number of species used. Categories cited 

more than four times were used to calculate ICF values to avoid any high ICF values that were 

an artefact of small sample size. Consensus calculations were also applied to each species using 

the same formula but where nur is the number of species citations and nt is the number uses 

(conditions treated by the species). ICF values were calculated in two ways to evaluate the 

degree of informant consensus on (i) what specie(s) are used to treat a disease (Table 2.4), and 

(ii) what disease(s) a species treats (Fig. 2.5). 

 

2.3 Results  

 

2.3.1 Species richness and diversity 

Overall, 66 medicinal plants were identified by 25 immigrant respondents from the DRC, 

Eritrea, Ethiopia, Ghana, Nigeria, Somalia, and (Table 2.1; Appendix D). East African 

respondents sold mainly individual medicinal herbs and few mixtures (Fig. 2.1), whereas most 

West and Central African respondents sold either pre-mixed herbal remedies or a combination of 

both pre-mixed herbal remedies and individual medicinal herbs. 

 

Of the 66 plants imported by African traders, 56 were identified to species level, five to genus 

level, and five were not identified due to lack of reference literature relating to the vernacular 

name and/or the specimen having insufficient morphological features for identification (e.g. bark 

chips and powders). The species belonged to 38 families, of which the most dominant families 

were Zingiberaceae (10% of species), followed by Annonaceae (6%), Lamiaceae (6%) and 

Rubiaceae (6%). Forty-six botanical vouchers were made (Appendix D). A wide range of plant 

parts were utilised (Fig. 2.2), but most commonly seeds (21%), followed by leaves (17%), 

seedpods (8%), bulbs (5%), fruits (5%) and roots (5%). Some species were traded in more than 

one form, for example both the seedpods and the leaves of Moringa oleifera (Horseradish tree, 

Indian drumstick tree). 
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Table 2.1 Comparison of selected ecological species richness, diversity and similarity measures applied 

to the medicinal plant species used by 25 immigrant traders from six sub-Saharan countries residing in 

South Africa. International Organisation for Standardization (ISO) Alpha-2 country codes: 

CD=Democratic Republic of Congo; ER=Eritrea; ET=Ethiopia; GH=Ghana; NG=Nigeria; SO=Somalia. 

 

a In units of number of species 
bNmax=the number of individuals of the most abundant species. 

 

 
A) B) C) 

 

Fig. 2.1 The different forms in which medicines are sold in immigrant traditional medicine markets in 

Johannesburg. (A) Herbal mixtures containing Annickia chlorantha and Zingiber officinale from West 

and Central Africa; (B) Individual medicinal herbs like Aframomum melegueta pods from West and 

Central Africa; (C) Small packet of ground Ziziphus jujube from East Africa. 

 

 

Measure Overall SO CD NI ET GH ER 

Species richness and sample size 

N (number of individual plants) 195 39 55 37 34 9 21 

n (number of traders) 25 11 5 4 3 1 1 

Species richness (S) 66 12 25 25 20 9 21 

Richness estimators 

Bootstrap 75 13 29 31 23 - - 

Chao 2  81 15 29 37 27 - - 

Jackknife 1 85 15 33 38 27 - - 

Jackknife 2 94 17 36 43 30 - - 

Species diversity and evenness 
Simpson diversity index (-ln λ) 3.75 2.14 2.91 3.02 2.88 - - 

Evenness index E5 (N2-1/ N1-1) 0.80 0.84 0.86 0.90 0.89 - - 

Hill’s N1 (eH’) a 52 10 21 23 18 - - 

Hill’s N2 (1/λ) a 42 9 18 20 16 - - 

Hill’s N∞ (N/Nmax) b 15  4  11 12  11  - - 

Similarity measure 

Mean number of shared species 1.2±1.9 

range: 0–14 

n=300 

1.3±1.3 

range: 0–6 

n=55 

5.5±2.8 

range: 3–11 

n= 14 

2.5±1.8 

range: 0–5 

n=6 

9.3 ± 4.0 

range: 7–14 

n=3 

- - 

Mean % Sørenson similarity of 

species sold by traders 

15±21% 

(0–100%) 

n=300 

36±29% 

(0–100%) 

n=55 

49±15% 

(32–76%) 

n=14 

26±17% 

(0–35%) 

 n=6 

56±9% 

(50–67%) 

n=3 

- - 
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Immigrants from the DRC and Nigeria utilised the most medicinal plant species (25 species 

each; number of traders n=5 and n=4 respectively), followed by Eritrea (21 species; n=1), 

Ethiopia (20 species; n=3), Somalia (12 species; n=11) and Ghana (9 species; n=1) (Fig. 2.3; 

Table 2.1). The rate of accumulation of new species mentioned by Somalian traders started 

levelling off (Fig. 2.3), hence not many more new medicinal species are expected to be reported 

by this group if more interviews were to be conducted. However, Nigeria, the DRC and Ethiopia 

have species accumulation curves that are still climbing (Fig. 2.3), hence more species are 

expected to be recorded if the sample size is increased. The ‘overall’ species accumulation curve 

(S=66 by n=25 traders) is also climbing, meaning that more species of exotic medicinal plants 

are likely being sold and remain to be recorded (Fig. 2.3).  
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Fig. 2.2 The range and number of plant parts cited being used as traditional medicine by sub-Saharan 

immigrant traders interviewed in Johannesburg, South Africa. 
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Fig. 2.3 Species accumulation curves for plant species sold as traditional medicine by 25 different sub-

Saharan immigrant traders living in Johannesburg, South Africa from the DRC, Nigeria, Somalia, 

Ethiopia, Eritrea and Ghana. 

 

Certain immigrant groups were more receptive to being questioned than others. Of 36 potential 

respondents approached to participate in this study, 25 accepted (thus 31% declined to be 

interviewed), and the willingness to be interviewed was 100% for all potential respondents from 

the DRC and Somalia. However, the other immigrant groups varied in their responsiveness: 

Nigeria – 64% of potential respondents declined to be interviewed; Eritrea – 50% declined; 

Ghana – 50% declined; and, Ethiopia – 40% declined. Therefore, the overall observed richness 

of 66 species is a conservative count and more medicinal species would have been recorded with 

greater respondent cooperation.  

 

Species richness estimators provided a guide to the minimum and maximum number of new 

species that could have been recorded with further sampling (Table 2.1). For example, estimates 

for Somalia indicate that between one and six new species are still unrecorded (Table 2.1) 

Estimates of species richness could not be generated for Eritrean and Ghanaian data because 

there was only a single respondent for each group. Cumulatively one could expect to find an 

extra 14 to 45 new species between all the groups, meaning that there is likely a conservative 

minimum of 80 species and maximum of 111 species being introduced to South Africa by the 

groups interviewed in this study. The estimates of species richness for the individual groups were 
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evaluated to assess whether they were realistic (i.e. logically, the sum of the predicted estimates 

for new species for the countries cannot be smaller than the overall observed richness of 66 

species and the overall estimated range of 75 to 94 species) (Table 2.1). The Bootstrap estimator 

calculated the lowest estimates of new species (hence the minimum number of new species), 

whereas Jackknife 2 (Jack 2) calculated the highest estimates (hence the maximum number of 

new species) (Table 2.1). The sum of the Bootstrap estimates for the countries plus the observed 

richness for Ghana and Eritrea (since estimates could not be calculated due to a sample size of 

n=1) totalled 96 species, whereas the Jack 2 estimates (plus Ghana and Eritrea) totalled 156 

species. The total number of species predicted for the overall data set (Sest is 75 to 94 species) 

was thus lower than the sum of the individual predictions, but with the Jack 2 estimate (Sest=94) 

being the closest to the minimum estimate of 96 species. Hence, one would expect to record a 

minimum of 96 exotic medicinal species with further sampling (i.e. ≥30 new species) of the sub-

Saharan immigrant groups in South Africa 

 

The diversity of medicinal species brought to South Africa by immigrant groups, is highest for 

Nigeria (Simpson’s=3.02), followed by the DRC (2.91), Ethiopia (2.88) and Somalia (2.14); 

overall, the diversity is 3.75 (Table 2.1). Evenness values are highest for Nigeria and Ethiopia 

(0.90 and 0.89 respectively) and lowest for Somalian and DRC traders (0.84 and 0.86 

respectively) and the dataset overall (0.80); in other words, relative to the number of species 

sold, there was a relatively low ‘dominance’ of species in the Nigerian and Ethiopian samples 

and that species tended to be cited equally as often by the traders of these groups, whereas 

overall there were species that were more recurrent/dominant than others at the stalls of the 

traders. 

 

The overall N∞ value (≈15 species; 23% of the total richness) was used as a guide to delimit and 

identify the most abundant, or commonly cited, species by sub-Saharan immigrant groups (Table 

2.2). The most commonly recorded species were Z. officinale (Ginger, n=13 traders), Nigella 

sativa (Black seed) and Salvadora persica (Miswak) (n=9 traders each), of which Z. officinale 

was sold by at least one trader from every immigrant group. Piper nigrum (Black pepper; n=7) 

was sold by every immigrant group except Somalian traders. In general, plants were imported by 

traders from their home country even if the species is not originally from there or is cultivated in 

South Africa. Of the species sold by the different immigrant groups, the highest dominance of a 

few species was in the Somalian subset (E5=0.84; N∞≈4 species, or 33% of the inventory) 

(Table 2.1). These species that are used most often by the Somalis are: S. persica, N. sativa and 

Sarcophyte piriei/Solanum tuberosum (indistinguishable because sold in powdered form). 
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Table 2.2 The most common medicinal plant species cited by 25 traders from six sub-Saharan immigrant 

groups living and trading in Johannesburg, South Africa. The number of species listed was determined 

from N∞. Uses defined using the ICD-10 (Version 2016). 

 

 

Species name Common 

name 

Frequency  Uses  

Zingiber officinale  Ginger  13 J10-11 (Influenza due to identified seasonal influenza virus – 

Influenza, virus not identified), M54 (Dorsalgia), R10 

(Abdominal and pelvic pain), R11 (Nausea and vomiting), R05 

(Cough), D84.9 (Immunodeficiency, unspecified) K00-K93 

(Diseases of the digestive system) 

Nigella sativa Black 

seed 

9 D84.9 (Immunodeficiency, unspecified), E14 (Unspecified 

diabetes mellitus), I10 (Essential (primary) hypertension), R10 

(Abdominal and pelvic pain) 

Salvadora persica Miswak 9 K00-K14 (Diseases of oral cavity, salivary glands and jaws) 

Annickia chlorantha African 

white 

wood 

7 K64 (Haemorrhoids and perianal venous thrombosis), B54 

(Unspecified malaria), E14 (Unspecified diabetes mellitus), 

N46 (Male infertility 

Piper nigrum Black 

pepper 

7 K00-K93 (Diseases of the digestive system), R10 (Abdominal 

and pelvic pain) 

Cola acuminata Kola nut 5 R53 (Malaise and fatigue), M54 (Dorsalgia), I95 

(Hypotension), G47.0 (Disorders of initiating and maintaining 

sleep [insomnias]), W54 (Bitten or struck by dog) 

Myristica fragrans Nutmeg 5 K00-K93 (Diseases of the digestive system, N92 (Excessive, 

frequent and irregular menstruation), G47.0 (Disorders of 

initiating and maintaining sleep [insomnias]) 

Heinsia crinita Kita mata 5 F52 (Sexual dysfunction, not caused by organic disorder or 

disease), N48.4 (Impotence of organic origin), M54 

(Dorsalgia), K64 (Haemorrhoids and perianal venous 

thrombosis), F52.2 (Failure of genital response) 

Mondia whitei Kimbiolo

ngo 

5 N48.4 (Impotence of organic origin), F52 (Sexual dysfunction, 

not caused by organic disorder or disease), F52.2 (Failure of 

genital response) 

Aframomum 

corrorima  

Ethiopian 

Cardamo

m  

4 Z73.2 (Lack of relaxation and leisure), Z73.3 (Stress, not 

elsewhere classified), R51 (Headache), R10 (Abdominal and 

pelvic pain), K59.0 (Constipation) 

Cinnamomum verum  Cinnamon 4 Z73.2 (Lack of relaxation and leisure), Z73.3 (Stress, not 

elsewhere classified), N46 (Male infertility), N48 (Other 

disorders of the penis) F52.2 (Failure of genital response), K00-

K14 (Diseases of oral cavity, salivary glands and jaws), J00 

(Acute nasopharyngitis (common cold) 

Curcuma longa Turmeric 4 L70(Acne), C00-C97 (Malignant neoplasms), E78.5 

(Hyperlipidaemia, unspecified), R10 (Abdominal and pelvic 

pain), K30 (Functional dyspepsia [indigestion]), 

Lepidium sativum Cress 4 B00.9 (Herpes virus infection, unspecified) 

Linum usitatissimum Linseed 4 O60-O75 (Complications of labour and delivery), K59.0 

(Constipation) 

Moringa oleifera Moringa 4 E14 (Unspecified diabetes mellitus), D84.9 

(Immunodeficiency, unspecified), E78.5 (Hyperlipidaemia, 

unspecified), T14.1 (open wound of unspecified body region), 

T14.0 (superficial injury of unspecified body region) 

Phoenix dactylifera Date 4 E66 (Obesity) 

Sarcophyte piriei/ 

Solanum tuberosum 

Diinsi 4 L70 (Acne), L98.8 (Other specified disorder of the skin and 

subcutaneous tissue (dry skin)) 

Trigonella foenum-

graecum  

Fenugreek 4 J45 (Asthma), J06 (Acute respiratory infections of multiple and 

unspecified site), E14 (Unspecified diabetes mellitus) 

Acridocarpus sp.  Mungomb

oro 

4 N46 (Male infertility), N48 (Other disorders of the [small 

penis]), F52.2 (Failure of genital response), K64 (Haemorrhoids 

and perianal venous thrombosis), N48.4 (Impotence of organic 

origin)  
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2.3.2 Similarity analysis 

The similarity of species sold by immigrant groups is explored using similarity measures (Tables 

2.1 and 2.3, Fig. 2.4). Generally, a larger number and percentage of the sold species are more 

similar (or, ‘shared’) within an immigrant group (e.g. Ethiopia: mean number of shared species is 

9.3±4.0, or Sørenson=56±9%) then between all the immigrant groups (overall: 1.2±1.9 shared 

species, or 15±21%) (Table 2.1). These results corroborate the N∞ values, where Z. officinale 

was the only species sold by every immigrant group.  

 

The DCA ordination further illustrates how similar the sample units (i.e. each respondent) are, in 

terms of commonly sold species, based on closeness of the assemblages (Fig. 2.4). Ethiopian 

traders have the ‘tightest’ point assemblage (i.e. the most similar), followed by traders from the 

DRC and Somalia. The degree of similarity in the medicinal species sold by these immigrant 

groups is also quantified using the mean Sørenson percentage similarity value, where species 

sold by Ethiopian traders are on average 56% similar (9.3±4.0 shared species), species sold by 

traders from the DRC are 49% similar (5.5±2.8 shared species), and species sold by Somalian 

traders are 36% similar (1.3±1.3 shared species) (Table 2.1). Least similar to the other groups are 

the species sold by the Nigerian traders (26±17% similarity; 2.5±1.9 shared species) (Table 2.1; 

Fig. 2.4). 

 

Immigrant groups that have the highest degree of similarity in the species sold were all general 

dealers who sold traditional medicines from their outlets. Nigerian traders, however, were of 

different types: Trader One (green point label 1) was a restaurant owner; Traders Two & Three 

were general dealers who primarily sold vegetables and were adjacent to each other in the 

market; Trader Four was a medicinal plant trader and user. The survey results also indicate that 

medicinal plants sold by immigrant groups are not traded exclusively through specialised outlets 

(like they are in the South African muthi trade), and that outlet type influences the species sold. 

 

The closeness of the shaded ellipses, and the positions of the species on the ordination, also 

indicate the interspecific similarity of the medicinal species sold by immigrant groups. On 

average, only 1.2±1.9 species (15% Sørenson’s similarity) are sold by traders from each of the 

immigrant groups (Table 2.1), and the species closest to the vertical axis were recorded most 

often (including Z. officinale, P. nigrum and A. sativum [garlic]) (Fig. 2.4) 
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Fig. 2.4 Detrended Correspondence Analysis (DCA) ordination illustrating the similarities in the medicinal plant assemblages used by immigrants from sub-Saharan Africa 

living in Johannesburg. Each numbered point inside a shaded ellipsis indicates a trader from a particular immigrant group. Each colour represents each immigrant group as 

follows: Blue=the DRC, Green=Nigeria, Black=Ghana, Red=Somalia, Orange=Ethiopia and Yellow=Eritrea. The centre of the species name is where it is plotted on the DCA 

and the boldness of species names represents the relative citation frequencies, with the most commonly sold species (N∞) in bold and the rarely sold species in a lighter shade 

(S-N1). Unidentifiable species= Unidentified followed by the vernacular name e.g. Unidentified “lapin”.  
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The vertical axis on the DCA also splits the immigrant groups between West and Central African 

forest countries (Ghana, DRC, Nigeria; left of the vertical axis) and the East African dry savanna 

countries (Somalia, Ethiopia, Eritrea; right of the vertical axis) (Fig. 2.4). Hence, East African 

countries have more medicinal species in common with each other than with West Africa, and 

vice versa. There is a geographic East–West divide in the species sold by these traders. An 

Eritrean immigrant trader said: “I get most of my stock from Ethiopia because the plants and 

spices we use are the same”, and this statement is reflected in the data [the respondent clusters 

from Ethiopia (orange) and Eritrea (yellow) are the closest together and so most similar] (Fig. 

2.4). The degree of interspecific similarity is also evident in the Sørenson’s values between 

different immigrant groups (Table 2.3). Ethiopian and Eritrean traders share and trade in the 

largest proportion of similar medicinal plant species (Sørensen’s Classic=78%), followed by 

traders from Somalia and Ethiopia (Sørensen’s Classic=44%), and traders from Ethiopia and 

Somalia (Sørensen’s Classic=24%) (Table 2.3). The species N. sativa, Aframomum corrorima, 

Trigonella foenum-graecum and C. longa are some of the species most often sold by East 

African traders. Salvadora persica was typically sold by Somalian respondents. Hence, S. 

persica is in the centre of the Somalian points. Ziziphus jujuba (known as Quasil) and 

Sarcophyte piriei (called Diinsi) are sold as traditional face care products exclusively by women 

who work in the general dealers; they are on the outside of the Somalian ellipse because they are 

only sold by these immigrants.  

 

Table 2.3 Sorenson’s similarity index values, quantifying the percentage (showing similarities >24%) 

similarity of the medicinal plant species used by different sub-Saharan African immigrant groups trading 

in Johannesburg, South Africa. 

 

 

Of the forest countries, Nigeria and the DRC are the most similar (Sørenson’s 48%) (Table 2.3) 

and share medicinal plants including Z. officinale, Garcinia kola, Gladiolus sp., Mondia whitei 

and M. oleifera (Fig. 2.4). The plant species cited by immigrants from Ghana and the DRC are 

29% similar, for example Cola acuminata, Azadirachta indica and Gnetum africanum. 

According to one Ghanaian respondent “We can’t always get the medicines from Ghana because 

our family brings it down, but that is ok because we use the same plants as the people from the 

Congo and Nigeria and can buy it from them”. Furthermore, the Nigerian Traders Two & Three 

Immigrant group 1 Immigrant group 2 Sørensen’s Classic (%) 

Ethiopia Eritrea 78 

DRC Nigeria 48 

Somalia Ethiopia 44 

DRC Ghana 29 

Nigeria Ghana 24 

Somalia Eritrea 24 
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(green in Fig. 2.4), and all the traders from the DRC and Ghana, were interviewed in the same 

West African market. The DRC Traders One & Two (blue in Fig. 2.4) were general dealers that 

sold mainly medicinal plants and a few vegetables and dried fish products. Hence, the large 

number of medicinal plant species plotted closely to DRC Treaders One & Two (Fig. 2.4). 

Nigerian plant traders share 25% of their medicinal species with the trader from Ghana (Table 

2.3). Nigeria also shares several species, including Nigella sativa and A. sativum with the East 

African countries, whereas Ghana shares few species with east African traders and is 

consequently more distant from these groupings. 

 

2.3.3 Medicinal plant species and their uses 

The uses for the medicinal plants sold by the traders were narrowed down to 55 medical 

conditions defined by the World Health Organization’s (WHO) ICD-10 (Version 2016) 

classification of diseases (Appendix D). These conditions were further reduced to diseases in 13 

broader ICD-10 categories/Chapters with large enough sample sizes (n>4) to calculate ICF 

values (Table 2.4), including the most frequently cited categories: (i) symptoms, signs and 

abnormal clinical and laboratory findings, not classified elsewhere (Chapter 18); (ii) diseases of 

the digestive system (Chapter 11); (iii) endocrine, nutritional and metabolic diseases (Chapter 4); 

(iv) diseases of the respiratory system (Chapter 10); and (v) mental and behavioural disorders 

(Chapter 5) (Table 2.4). The most frequently cited individual conditions include: unspecified 

diabetes mellitus (26 times), dorsalgia (back pain) (18), influenza (15), acne (15), sexual 

dysfunction (13), abdominal and pelvic pain (13), failure of genital response (12), and 

haemorrhoids and perianal venous thrombosis (12) (Table 2.4). 

 

In the case of what specie(s) are used to treat each of the 29 use categories in Table 2.4, ICF 

values were calculated for the overall dataset and for the subsets of East and West Africa (given 

the East-West divide in the species sold and thus the diseases they would treat). Higher ICF 

values for conditions in Table 2.4 indicate that there is more consensus (agreement) between the 

traders on what species to use to treat a specific ailment (e.g. ICF=0.88 for the species used for 

oral care, in this case S. persica and C. verum).  
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Table 2.4 The number of, and consensus amongst, informants on the species used to treat medical conditions or plants cited more the four times by sub-Saharan 

African immigrants in Johannesburg, South Africa. ICF= Informant consensus factor. 

 
ICD-10 Version: 2016 Chapters and Codes Overall (all Informants combined) Eastern African Informants Western African Informants 

Code Condition description Species Use 

citations 

ICF Overall Species Use 

citations 

ICF 

Eastern 

Africa 

Species Use 

citations 

ICF 

Western 

Arica 

1. Certain infectious and parasitic diseases 

B54 Malaria, unspecified 6 6 0 1 1 - 5 5 0 

3. Diseases of the blood and blood-forming organs and certain disorders involving the immune mechanism  

D84.9 Immunodeficiency, unspecified 4 10 0.56 3 5 0.50 3 5 0.50 

4. Endocrine, nutritional and metabolic diseases 

E14 Unspecified diabetes mellitus 12 26 0.56 3 9 0.75 10 17 0.44 

E66 Obesity 2 5 0.75 1 4 1 1 1 - 

E78.5 Hyperlipidaemia, unspecified 2 4 0.67 1 2 - 2 2 - 

5. Mental and behavioural disorders         

F52.2 Failure of genital response 7 12 0.45 1 1 - 6 11 0.5 

F52 Sexual dysfunction not caused by 

organic disorder or disease 

8 13 0.55 0 0 - 7 13 0.5 

9. Diseases of the circulatory system          

I10 Essential (primary) hypertension 5 7 0.33 4 5 0.25 1 2 - 

10. Diseases of the respiratory system          

J00 Acute nasopharyngitis (common cold) 6 9 0.38 4 7 0.50 2 2 - 

J10-J11 Influenza due to identified seasonal 

influenza virus, and influenza virus 

not identified 

6 15 0.64 2 5 0.75 5 10 0.56 

J45 Asthma 3 5 0.5 3 5 0.5 0 0 - 

11. Diseases of the digestive system 

K64 Haemorrhoids and perianal venous 

thrombosis 

7 12 0.45 0 0 - 7 12 0.45 

K00-K93 Diseases of the digestive system 5 9 0.5 2 4 0.67 4 5 0.25 

K00-K14 Diseases of oral cavity, salivary 

glands 

2 10 0.88 2 10 0.88 0 0 - 

K59.0 Constipation 2 4 0.67 2 4 0.67 0 0 - 

12. Diseases of the skin and subcutaneous tissue 

L70 Acne 5 15 0.71 5 15 0.71 0 0 - 

L29.0 Pruritus ani (itchy anus) 3 4 0.34 0 0 - 3 4 0.33 

L98.8 Other specified disorders of skin and 

subcutaneous tissue (dry skin) 

3 4 0.34 3 3 - 1 1 - 
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ICD-10 Version: 2016 Chapters and Codes Overall (all Informants combined) Eastern African Informants Western African Informants 

Code Condition description Species 
Use 

citations 
ICF Overall Species 

Use 

citations 

ICF 

Eastern 

Africa 

Species 
Use 

citations 

ICF 

Western 

Arica 

 

13. Diseases of the musculoskeletal system and connective tissue 

M54 Dorsalgia (back pain) 8 18 0.59 0 0 - 8 18 0.59 

14. Diseases of the genitourinary system 

N46 Male infertility 5 6 0.2 1 1 - 4 5 0.25 

N48.4 Impotence of organic origin 5 5 0 0 0 - 5 5 0 

18. Symptoms, signs and abnormal clinical and laboratory findings, not elsewhere classified 

R10 Abdominal and pelvic pain 6 13 0.58 4 7 0.5 4 6 0.4 

R05 Cough 6 8 0.29 3 3 - 4 5 0.25 

R51 Headache 4 7 0.5 3 5 0.5 1 2 - 

R11 Nausea and vomiting 3 10 0.78 1 4 1 3 6 0.6 

R53 Malaise and fatigue 2 4 0.67 1 2 - 1 2 - 

19. Injury, poisoning and certain other consequences of external causes 

T14.1 Open wound of unspecified body 

region 

4 4 0 1 1 - 3 3 - 

21. Factors influencing health status and contact with health services 

Z73.2 Lack of relaxation and leisure 3 5 0.5 3 5 0.5 0 0 - 

Z73.3 Stress not elsewhere classified 4 7 0.5 4 7 0.5 0 0 - 
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Fig. 2.5 The number of times specific conditions, defined using the ICD-10 (Version 2016) codes for medicinal conditions, were cited for a specific plant species. 

The different species with grey bars are used to treat a wide variety of conditions all of which are cited fewer than three times by all immigrant groups sampled. 

The numbers in brackets next to each condition code on the graph indicates the number of times that specific use/condition is cited for that medicinal plant 

species. The number in ellipses next to the plant’s scientific name indicted the consensus factor (ICF) associated with the uses attributed to that species. A high 

ICF value indicates that there is a high amount of agreement between the medicinal traders on what that species is used for. 
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Overall, the highest degree of consensus (i.e. lowest variation in the species used) was for 

diseases of the oral cavity and salivary glands (ICF=0.88), nausea and vomiting (0.78), obesity 

(0.75), and acne (0.71) (Table 3.4). Lower ICF values indicate that there is less agreement by the 

traders on what species to use to treat specific conditions (e.g. ICF=0 means that every disease 

mentioned by the respondents was treated with a different species). The lowest degree of 

consensus was for plants used to treat unspecified malaria (ICF=0; six different species cited 

once each), male impotence (ICF=0; five different species cited once each), open wounds 

(ICF=0; four different species cited once each); male infertility (ICF=0.2; five species with six 

combined citations), and coughs (ICF=0.29; six species with eight combined citations) (Table 

2.4).  

 

Some conditions like nausea and vomiting, diabetes, and influenza were mentioned consistently 

by all the immigrant groups with varying degrees of consensus especially between Eastern 

African and Western and Central African informants (the latter grouped as general western 

African). Generally, eastern African informants agreed more on the plant species used to treat 

nausea and vomiting (ICF=1; one species cited four times), diabetes (0.75) and influenza (0.75), 

whereas ICF values for the same conditions with Western African traders were 0.60, 0.44 and 

0.56 respectively (Table 2.4).  

 

Some ailments were cited more often or only by Western African informants than Eastern 

African informants, and vice versa. Western African traders consistently cited conditions like 

sexual dysfunction (0.5), failure of genital response (0.5), impotence (0), haemorrhoids (0.45) 

and dorsalgia (0.59) far more than Eastern African traders. However, the consensus on how to 

treat these conditions varied widely within the Western African groups. Eastern African traders, 

however, consistently cited diseases of the oral cavity and salivary glands (0.88), acne (0.71), 

stress and lack of relaxation (0.5 each) more often than Western African traders, and the 

consensus amongst Eastern African traders on the species used to treat these ailments was 

generally high (Table 2.4).  

 

Calculating ICF values for each species, allows one to see which diseases a particular species 

treats and thus whether users consider these species to be ‘generalists’ in their treatment of 

diseases or not. Furthermore, the degree of heterogeneity and homogeneity in uses attributed to 

specific species can also be evaluated (Fig.3.5). A high ICF value indicates that there is a 

specific use attributed to a specific species (e.g. ICF of 0.77 for the ailments that S. persica 
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treats, in this case oral care). Low ICF values per species indicate that a species has many 

applications, and that the traders cited several different uses for one species (e.g. ICF=0 for the 

diseases treated by Vitellaria paradox indicates there is no consensus on what it is used for; uses 

cited for it include the common cold, influenza, dry skin, dermatitis, open wounds, superficial 

injuries, and fractures). There is a high level of consensus that, for example, P. dactylifera treats 

obesity (ICF=1; four citations), S. persica treats diseases of the oral cavity (ICF=1; nine 

citations), P. nigrum typically treats diseases of the digestive system (0.83; five citations), and N. 

sativa treats diabetes (0.80; seven citations), nausea and vomiting (8) (Fig.3.5). Zingiber 

officinale also has a high consensus value (0.8) and the largest number of medicinal applications 

(typically used in the treatment of nausea and vomiting), revealing that ginger is widely used in 

all immigrant medicines in South Africa (Fig. 3.5) 

 

2.4 Discussion 

 

This study found several alien medicinal plant species being introduced as medicine by African 

immigrants. However, there are likely many more latent species that could be introduced from 

the immigrant group’s country of origin. Ethnobotanical research comparing medicinal plant use 

and species richness in an immigrant’s country of origin versus in their new country of 

residence, consistently records higher species richness in the former (Ceuterick et al., 2011; 

Medeiros et al., 2012; Pirker et al., 2012). For example: (i) people in Adene (Columbia) cited 71 

medicinal plant taxa, whereas, Columbian immigrants in Turin (Italy) cited only 41 species 

(Ellena et al., 2012); (ii) Tyrolean citizens cited 164 medicinal plant taxa in Austria, but as 

immigrants only cited 134 species in Peru, 87 in Australia and 84 in Brazil (Pirker et al., 2012). 

Finally, only 25% of the herbal medicines sold in the Congo basin are available to Congolese 

immigrants in Brussels (van Andel and Fundiko, 2016). The decrease in the number of medicinal 

plants cited by immigrants in their new country of residence was also evident in this study. The 

number of species cited as used by West African people in Nigeria (e.g. 115 species; Ezuruike 

and Prieto, 2014), in the DRC (95 species; Amuri et al., 2018) and Ghana (186–209 species; van 

Andel et al., 2012) are larger than the numbers of species found respectively for these groups 

when living in South Africa. Similarly, species used by people from East Africa (e.g. 230 

species; Lulekal et al., 2008) in their home countries is more then what was found by these 

groups when they are immigrants in new countries (e.g. 150 species; Danino and Amar, 2009), 

including South Africa.  
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There are several factors that may lead to the documentation of fewer numbers of medicinal 

species in the immigrant’s new country than in their country of origin. Firstly, according to a 

Somalian respondent, “there is lots of medicine plants at ‘home’, but it is far away and difficult 

to get them here”. Further, a respondent from the DRC said, “we can’t just fly in our medicine, 

the ‘white people’ (authorities) think it’s bad” – referring to the customs process of confiscating 

plant material that has no documentation to curb the influx of alien plant species (Faulkner et al., 

2017). Thus, the number of medicinal species imported by the immigrant groups is dictated by 

the difficulty experienced in transporting and bringing plants into their new countries (Pirker et 

al., 2012), like South Africa. Secondly, the identification of folk medicinal plant species is 

challenging because of the rich vernacular name heterogeneity (many different names in 

different languages for the same plant) between different immigrant groups and ethnicities 

(Otieno et al., 2015). Thus, there are discrepancies because it is difficult to identify some of the 

plant species with multiple names. Thirdly, urban people usually have better access to western 

medical care and so they use fewer medicinal plants (Pirker et al., 2012). Thus, most immigrant 

groups in South Africa and the ones surveyed in this study live in urban areas and will likely use 

fewer medicinal plants then they do at “home”. An extensive study done in Nigeria found only 

12 traditional medicine remedies being used by urban people in the country showing this trend of 

fewer plants used by urban groups may be true in all African countries including South Africa 

(Oreagba et al., 2011). Finally, ethnoecological studies are commonly constrained by a 

respondent’s receptiveness to being questioned (e.g. Cunningham and Zondi, 1991; Mander, 

1998; Williams and Whiting, 2016). The high rate of refusal by some groups to be interviewed 

for this study will have affected the number of species discovered.  

 

Generally, the same or similar medicinal plants that are commonly cited in the immigrant’s 

country of origin also appear to be cited by the post-migration groups (Ceuterick et al., 2011). 

Most ethnobotanical studies on West and Central African medicine mention the species C. 

acuminate (Kola nut), G. kola (Bitter kola), A. indica (Neem), A. chlorantha (Bitterness) and M. 

oleifera (Moringa) (Obute, 2005; Aiyeloja and Bello, 2006; Kadiri, 2008; Addo-Fordjour et al., 

2012; van Andel and Fundiko, 2016; Ngbolua et al., 2016). Ethnobotanical studies on East 

African medicine consistently mention the use of and N. sativa, A. corrorima, Linum 

usitatissimum, T. foenum-graecum, R. chalepensis and L. sativum (Lulekal et al., 2008; Danino 

and Amar, 2009; Bilal et al., 2017; Wubetu et al., 2018); most of these commonly cited medical 

species in the literature were also commonly cited in South Africa by this study. In the USA, a 

study on CAM medicine used by Ethiopian immigrants shows the use of several food medicines 

including the most commonly used Garlic (A. sativum), Ginger (Z. officinale), Flaxseed (L. 
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usitatissimum) and less commonly used Frankincense (Boswellia spp.) and Moringa (Moringa 

spp.) (Hailemeskel et al., 2017). All of these commonly used East African food and medicinal 

plant species were found being used by East African immigrants including Ethiopian traders in 

this study.  

 

The diversity of medicinal plant species sold, and consensus on the uses of these species, appears 

to be split by an East–West divide; East African immigrants use similar species and largely agree 

on these uses, whereas West African immigrants use some similar species and agree somewhat 

less on these uses. The similarity of medicinal species cited by East African immigrants is not 

surprising because these immigrant groups come from neighbouring countries (Ethiopia, Somalia 

and Eritrea) which used to be one country (Abyssinia) before colonization. Due to their 

proximity immigrants from these regions could make use of the same or similar trade routes with 

South Africa. Further, all the East African immigrants/ traders also come from the same 

biogeographical region (savanna), which may also result in the diversity of plant species used 

between the immigrant groups similar. The similarity of the species sold in West and Central 

Africa is likely due to immigrant traders originally coming from the same biodiversity region 

(tropical rainforest). Studies in London and Brussels reveal that immigrant traders from the 

DRC, Ghana and Nigeria use similar medicinal plant products from African forests (Kendo and 

Seppanen, 2007; van Andel and Fundiko, 2016). Furthermore, West and Central African 

immigrants were observed trading together in the same markets overseas in London and Brussels 

(Kendo and Seppanen, 2007) and in this study.  

 

The similarity of species shared by two immigrant groups is not always dictated by original 

geographic or biodiversity region but rather the culture of the immigrant groups. Nigella sativa, 

for example, is sold and used by both Nigerian and East African immigrant groups, and who are 

typically Muslim. Several Somalian traders said that they use Black seed (N. sativa) because the 

Prophet Mohammed used it as medicine, claiming: “It will cure all ailments, except death”. 

Nigeria (48% Muslim population), Somalia (99%), Ethiopia (34%) and Eritrea (50%) all have 

large Muslim populations (Kettani, 2009). This indicates that some medicinal plant species like 

Black seed are used because of religious reasons that transcend the observed East-West divide. 

 

Nevertheless, East African traders appeared to have greater consensus on the uses of their 

medicinal species than West African traders. This indicates that the West and Central African 

immigrant groups (Nigeria, DRC and Ghana) have more unique traditional medicine cultures and 

use similar plant species due to their regions of origin being in the same biogeographical region 
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rather than having similar indigenous knowledge systems. Research on medicinal plants in the 

DRC found M. whitei, A. alboviolaceum, Q. africana, A. melegueta and G. kola to be some of 

the most commonly used medicinal species. These species were also commonly used by these 

groups in South Africa. Further, ICF values for these species were all higher than 0.5 in the DRC 

(Ngbolua et al., 2016), which is similar when compared to this study. This indicates that the 

immigrant population is maintaining the knowledge associated with these species even if not all 

the species available in their country of origin are available locally. It is not known if there is 

generational pass down of the ethnobotanical knowledge to the immigrant diaspora.  

 

According to Williams and Whiting (2016), the assessment of the uses cited by medicine traders 

can give a ‘picture of’ or indication of what conditions affect the groups using TM. When this 

idea is applied to the results associated with the immigrant groups in this study, it appears that all 

immigrant groups are affected by common ailments like nausea and vomiting, diabetes and 

influenza. Only East African immigrants cite conditions like stress, aches, and diseases of the 

oral cavity and salivary glands. Even though, these conditions are not unique to East African 

immigrants, they must be of some importance to these groups. Similarly, West African 

immigrants almost exclusively cite forms of sexual dysfunction, back pain and haemorrhoids.  

 

The ICD-10 groups ailments according to western medicine conventions and principles that are 

different from the principles used by TCM to define ailments. In the context of traditional 

medicine, conditions tend to be grouped more intuitively into groups of conditions that are linked 

by the body part treated (e.g. digestive system problems) or cultural beliefs (e.g. sugar causes 

sexual dysfunction). The same medicinal plant species tend to be used to treat all linked or 

perceived as linked conditions. For example, A. chlorantha, Jedijedi (species unidentified) and 

Opa eyn (species unidentified) are all used to treat male infertility, failure of genital response or 

‘erectile dysfunction’, diabetes and haemorrhoids. These conditions are traditionally grouped 

together because of the West African belief that haemorrhoids and high blood sugar are the cause 

of sexual trouble in men (Azeez and Isiugo-Abanihe, 2017). Further, these species are also used 

to treat back pain and anal itching both of which are symptoms of haemorrhoids (Azeez and 

Isiugo-Abanihe, 2017). Some plant species are used for generalised conditions like ‘stomach 

problems’ defined as K00-K93 Diseases of the digestive system. However, other conditions are 

defined by the immigrant’s ethnomedicinal systems and are very specific. For example, Nigerian 

respondents refer to Symphonia globulifera as ‘Afato’ which means ‘watery sperm’ which is 

used specifically for male infertility and impotence and is not just a generalised Aphrodisiac 

(Kadiri, 2008).  
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2.5 Conclusion 

 

Traditional food and medicinal plants are being imported and used by sub-Saharan immigrant 

groups residing in Johannesburg, South Africa. The species found in this study are useful to the 

immigrant groups trading in them, firstly because they offer an income for the traders and, 

secondly because they have many attributed medicinal applications for the people purchasing 

them. The continued use of medicinal plants from “home” by immigrant groups in South African 

is likely due to the immigrant group’s unique traditional medicine culture assisting in 

maintaining their sense of cultural identity in their new country, as observed in other immigrant 

urban ethnobotanical studies (Ceuterick et al., 2011; van Andel and Carvalheiro, 2013). This 

research is an exploratory study and further work is required into the immigrant urban 

ethnobotany of each individual immigrant group discovered in this paper, especially those 

observed using large numbers and diversity of plant species such as Nigeria, the DRC and 

Ethiopia. Individual studies with large sample sizes are required for each group to fully 

understand the plant species use by these groups in South Africa.  
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CHAPTER 3: 

TRADITIONAL CHINESE MEDICINE (TCM) IN SOUTH AFRICA: 

ASSESSING INGREDIENT USE IN CATALOGUED HERBAL REMEDIES 

 

3.1 Introduction 

 

Traditional Chinese Medicine (TCM) is a 5000-year-old medicinal system that retains its 

position as mainstream medicine in Asia today (Teng et al., 2015). However, elsewhere in the 

world including South Africa, TCM is viewed as a popular, complementary and alternative 

medicine (CAM). The influence of global commercialisation in herbal medicines has seen the 

emergence of CAM as a social phenomenon in western society, with the erroneous perception 

that all herbal products are devoid of health risks (Etkin, 2008). According to the Allied Health 

Professions Council of South Africa (AHPCSA), there are currently 154 registered TCM and 

acupuncture practitioners in the country, and there are probably many more unregistered 

practitioners (AHPCSA, 2018). Thus, in South Africa, there appears to be some use of TCM and 

its associated plants and practices.  

 

TCM is based on the belief that Qi or energy is the basis of human health (Guili and Chenggbo, 

1997). Qi is balanced into two parts, yin and yang, a term that means opposites. The four 

Chinese bodily humours (Qi, blood, moisture, and essence) and the internal organs (Zang fu) are 

important parts in balancing yin and yang (Guili and Chenggbo, 1997; Gibert-Tisseuil, 1998). 

The basis of disease is that when yin and yang or any two energies (humours) fall out of 

harmony, illness results (Gibert-Tisseuil, 1998). TCM treatments are focused on correcting yin-

yang imbalance and include the use of acupuncture, body massage (Tui na) and moxibustion 

(application of burning mugwort heat from the genus Artemisia over specific points on the 

body). However, and importantly in the context of ethnobotany, there is wide use of Chinese 

Materia Medica (CMM, basic natural ingredients used to create medicinal remedies) in TCM 

remedies. CMM contain some animal and mineral based substances, but they are most 

commonly plant-based (Cheng, 2000; Patwardhan et al., 2005).  

 

3.1.1 A short history of Chinese immigration and TCM plant introduction 

The first plants associated with TCM in South Africa were probably introduced as early as 1200 

years ago by way of east African spice trade routes that spanned from South Africa to China 

(Miller, 1969; Turner, 2008; Boivin et al., 2014). The first written documentation of TCM plant 

introductions to South Africa were made in the 1650s by the Dutch immigrants who colonised 
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the Cape (Karsten, 1951). Medicinal plants from Asia including China, usually sourced from the 

large Dutch apothecary shop based in Batavia (Scott and Hewett, 2013), were introduced for use 

as medicines in the small Cape colony hospital as documented in Jan Van Riebeeck’s journal 

(Karsten, 1951).  

 

Since the Dutch introduction of Chinese medicinal plants, there have been various waves of 

Chinese immigration in South Africa. Further, the first true TCM knowledge associated with 

medicinal plant species was probably only introduced to South Africa by the first Chinese 

immigrants later in the 1660s (Armstrong, 1997; Xiao, 2016). A small group of <100 Chinese 

free farmers, slaves and convicts were brought to work the farms of the new Dutch colony 

(Karsten, 1951; Armstrong, 1997). The number of Chinese immigrants remained small until the 

1870s when three thousand independent Chinese (Cantonese) immigrants arrived, mainly from 

South China, and settled in Johannesburg, following the discovery of gold in the Witwatersrand 

region (Mohan and Kale, 2007).  

 

The numbers of Chinese immigrants remained relatively small until 1904, when Chinese 

indentured miners were brought to work on the Witwatersrand gold mines as cheap labour to 

supplement labour shortages due to deaths and displacement during the South African war 

(1899-1902) (Richardson, 1982; Callinicos, 1987). By 1906, 80 000 indentured Chinese miners 

were working in South Africa (Callinicos, 1987). However, in the midst of anti-Chinese 

discrimination (the yellow peril) and political pressure opposing the Chinese indentured system, 

all indentured Chinese workers were repatriated back to China by 1910 (Callinicos, 1987). 

 

In the 1980s during the Apartheid era, 2500 Taiwanese immigrants were encouraged to move to 

South Africa with the promise of economic prosperity by the South African government who 

intended to set up Taiwanese-owned factories in homeland areas (Wilhelm, 2006; Park and 

Chen, 2019). Many of these Taiwanese immigrants returned home after the recognition of the 

Republic of China. By the first democratic election in South Africa in 1994, the Chinese 

community in South Africa numbered 20 000, the descendants of which make up the South 

African Chinese population today (Xiao, 2016). However, the largest overall wave of 

immigration into South Africa, including Chinese immigrants, was post-1994. Currently, there 

are approximately 300 000 to 400 000 Chinese immigrants living in South Africa (Xiao, 2016). 

Further, from 2011 to 2015 China has consistently been one of the top five immigrant 

contributing countries (Stats SA, 2014, 2015, 2016a, 2017) to South Africa, which indicates a 

recent and consistently large flow of Chinese people to South Africa. These immigrants probably 
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create a significant demand for TCM in South Africa. The commercial importation of medicinal 

herbs as well as the constant movement of people to and from China creates a large possible 

pathway for the constant flow of CMM, including alien plant material into South Africa. 

 

3.1.2 TCM and immigrant urban ethnobotany  

Few studies exist documenting the use of TCM in large multicultural cities outside of China. A 

London study found >150 CMM, mainly plant material, being used in TCM shops (Teng et al., 

2015). Johannesburg is a large multicultural city and several local ethnobotanical studies have 

documented the use of alien plant species (Dold and Cocks, 2002, 2000; Lewu and Afolayan, 

2009; Semenya et al., 2012) and the adoption of immigrant medicine systems into local medicine 

systems (Wojtasik, 2013). However, little academic knowledge exists documenting the 

medicinal plant species and traditional knowledge of Asian immigrant groups in Johannesburg or 

South Africa in general (Wojtasik, 2013; Byrne et al., 2017).  

 

Often traditional medicine systems recommend and make use of complex herbal remedies with 

multiple ingredients including plant extracts (Leonti and Casu, 2013). TCM, in particular, has 

complex multiple ingredient remedies which offer a poly-pharmacological approach to treating 

diseases with multifactorial causes – such as degenerative ailments which are unlike the “one 

disease – one target – one drug” approach used in western medicine (Hopkins, 2007; Ulrich-

Merzenich et al., 2009; Verpoorte et al., 2009). While this type of approach complies with the 

holistic standards of TCM, it makes the analysis of ethnobotanical data difficult due to the use of 

multiple ingredients in each remedy.  

 

Ethnobotanical research has largely evolved from the classical pursuit of documenting medicinal 

plants and their uses by specific groups of people. It has become a discipline that uses more 

quantitative and statistical analysis to answer many questions about ethnobotanical data (Gaoue 

et al., 2017). Classic ethnobotanical analysis has been criticised for being subjective and lacking 

scientific rigour (Albuquerque and Hanazaki 2009; Gaoue et al., 2017). Highly effective and 

more rigorous analysis of ethnobotanical data is achieved in the literature by applying ecological 

species diversity analysis to interpret inventories documenting different resource use, including 

medicinal plants by different communities (Alexiades and Sheldon 1996; Begossi, 1996; 

Williams et al., 2005; Gaoue et al., 2017). The application of ecological analysis and principles 

has been incorporated and built on by ethnobotanical studies over time to include the use of 

multiple measures of species richness, evenness, and diversity to examine patterns in the data 

that cannot be assessed using more conventional summary statistics and analysis (Alexiades and 
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Sheldon, 1996; Hoffman and Gallaher, 2007; Gaoue et al., 2017). Analysing ethnobotanical data 

in this more quantitative manner is also beneficial as it allows for a better depth of understanding 

of the subject under investigation, in this case, the plant species used as ingredients in TCM 

remedies. Further, this analysis allows for economy of description and the ability to question and 

describe more precisely the results of ethnobotanical enquiries (Williams et al., 2005).  

 

Several ethnobotanical studies conducted in the South African context demonstrate how 

incorporating ecological methods into ethnobotany can be useful to ethnobotanists for analysing 

the patterns in medicinal plant use. Species richness, diversity and evenness analysis can be 

applied to ethnobotanical data using the statistical program EstimateS (Colwell, 2013) to analyse 

the patterns of species use between different trader groups in South Africa (Williams et al., 

2005). This type of analysis could also be applied to different remedies containing multiple plant 

species as ingredients to assess the patterns in different plant species used. Williams et al. (2005) 

recommend the use of species richness (S), Shannon’s index, Simpson’s index, Hill’s diversity 

numbers (N1, N2 and N∞) and evenness indices E1 and E5 (Williams et al., 2005). Whiting et 

al. (2013) also used similarity analyses of ethnoecological data to compare the different animal 

species traded by different TM outlets in the Faraday market (South Africa); the Sørenson 

similarity measure showed that the number of shared animal species between different medicine 

traders was low. These techniques could be applied to complex TCM remedy-based data to 

assess the similarity in species use between different remedies. 

 

Despite a large number of Chinese immigrants in South Africa and the recent interest in 

immigrant urban ethnobotany in ethnobotanical literature, TCM has rarely been examined in 

South Africa. Thus, this study aimed to: (i) document the trade in TCM in terms of the number 

and identity of plant species used as ingredients in TCM remedies; (ii) explore the different 

patterns in species used as ingredients in the remedies; and (iii) document and assess the 

different uses or conditions claimed to be treated by the TCM remedies. These aims were 

addressed by the following objectives: (i) document TCM ethnobotanical species and remedies 

used in a TCM franchise in South Africa as a baseline ethnobotanical study of TCM in South 

Africa; (ii) using EstimateS, apply relevant species richness and diversity measures to the data to 

assess plant species use patterns between the remedies; and (iii) apply species similarity analysis 

to both collected species and use data for each TCM remedy to ascertain if species that have 

similar ingredients also have similar uses.  
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3.2 Methods 

 

3.2.1 Data collection 

This study forms part of a larger research project conducted between November 2017 and April 

2018. The larger study investigated the international TM trade as an introduction pathway for 

alien plant species and explores immigrant urban ethnobotany in South Africa. Ethics clearance 

(Protocol Number: H17/07/02) was granted by the University of the Witwatersrand Human 

Research Ethics Committee (non-medical) before the study commenced and, following the 

guidelines and terms of the ethics clearance, interviews were conducted only after informed 

consent was granted by the individual shop owners (Appendices A and B).  

 

A TCM franchise in Johannesburg, comprising three shops located in different areas of the city, 

was approached with the goal of doing an inventory of the herbs sold by the shops. Initially, the 

respondent in the first shop approached was willing to share information on the medicinal teas 

sold which were inventoried, and samples were collected. However, when approached again the 

shop owner rescinded permission for interviews and inventory, and claimed that if specimens 

were to be collected, they would be priced at R600 per herb. Thus, cumulatively it would cost 

approximately R83 000 to inventory the single shop, which was unfeasible. Finally, the shop 

owner agreed to give the researcher a detailed booklet/catalogue of the remedies offered by the 

shop and assured the researcher that all the herbs sold by the shop were in that catalogue. Within 

the catalogue there was an extensive list of ingredients for each remedy. This booklet and 

observations made in the franchise stores were used as raw data for this investigation. 

 

The following data were extracted from the catalogue: (i) species (and thus family name), (ii) 

vernacular name in Pinyin (Romanization of the Chinese characters), (iii) plant parts used, (iv) 

the frequency with which the species are used as an ingredient in the TCM remedies (Table 3.2), 

as well as (v) an index of the remedies, their plant-based ingredients and uses or conditions 

claimed to be treated by the remedies (Appendix F). The World Health Organisation (WHO) 

ICD-10 (Version: 2016) medical classification was used to classify the medical conditions and 

symptoms claimed to be treated by the different remedies, into use classes. The few non-plant 

products discovered, and plant species in teas, are listed separately in Appendix G. Identification 

of the species was achieved by matching the Pinyin vernacular names in the booklet to botanical 

names in the field guide A Concise Chinese Materia Medica (Guili and Chenggbo, 1997). 

Failing that, the few remaining unknown Pinyin names were searched for on the web resource 
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TCMwiki (TCM wiki, 2016). The online database The Plant List 1.1 (The Plant List, 2013) was 

used to cross-reference the scientific names to find the currently accepted botanical names.  

 

3.2.2 Species richness, diversity and similarity analysis methods 

An incidence matrix of all the plant species used in each remedy (N=71 remedies) was created in 

Excel. Each remedy was treated as a sample unit containing one or more plant species or 

ingredients (S=132 plant species). Each row of the incidence matrix was summed to ascertain the 

overall frequency of each plant species occurrence across the remedies. Then, following 

(Williams et al., 2005; Whiting et al., 2013), the public-domain software EstimateS (Colwell, 

2013) was used to enumerate species richness (S), and generate measures of diversity (Shannon 

index, Simpson’s index -ln λ; Hill’s numbers N1, N2 and N∞), evenness (E5) and similarity 

(Sørenson’s index) for the inventory of TCM data. EstimateS calculates the Shannon (H’) and 

the Simpson diversity (1/λ) indices directly, but Williams et al. (2005) recommend using the 

transformed form of Simpson’s index –ln λ. 

 

The evenness values indicate the extent to which species are used equally in all 71 remedies 

(evenness values will tend towards 1), or whether there is dominance of selected species 

(evenness values will tend towards zero). Hill’s numbers offer an objective method to delimit the 

most frequently used species from the moderately and infrequently used species that are 

ingredients in the multi-ingredient TCM remedies. Following Williams et al. (2005), the 

following formulae were used: most frequently occurring species≈N∞; moderately frequent 

species≈N1-N∞; and infrequently occurring species≈S-N1 (see Table 4.2 later details). Species 

incidences in Excel were listed in descending order of occurrence; thereafter, the Hill’s values 

were used to establish which groups of ingredients (i.e. species) were the most to least frequently 

used. 

 

Similarity analyses allowed for the quantitative assessment of: (i) how similar the ingredients 

used in the different TCM remedies are (binary comparisons, where all the species used in 

remedy one are compared with all the species in remedy two, then species in one with species in 

remedy three, and so on until every combination without repetition is assessed), and (ii) 

comparing the number of different uses for each remedy (e.g. diabetes, hypertension, etc) and 

thus the number of uses for remedy one compared to remedy two, and one with three, etc. until 

all combinations are compared. The two similarity datasets (for species similarity and for use 

similarity amongst the remedies) were compared to ascertain if species with similar ingredients 

also had similar uses.  
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3.3 Results 

 

3.3.1 Species richness and observations 

In South Africa, TCM is generally sold in small franchise shops, consisting of a shop front with 

displayed remedies, plant ingredients, teas and a consultation space (Appendix H). The shops 

offer therapeutic services including acupuncture, herbal medicines, massage (traditional and skin 

scraping [gua sha]), cupping and moxibustion. Individual CMM’s were displayed in transparent 

bottles and jars, each labelled with Chinese characters (e.g. 生姜) (Appendix H). In a pamphlet 

outlining all the medicinal remedies offered by each shop, the Chinese characters for CMM are 

presented with the Pinyin name (e.g. SHENG JIANG) and by either the English common name 

(Ginger), Latin botanical name (Zingiber officinale) or a pharmaceutical name. Remedies can be 

prepared by a practitioner who weighs out the raw ingredients for a specific recipe and then 

grinds the ingredients into a powder to be taken in capsule form by the end user. The 14 different 

plant ingredients used in the teas (Appendix J) regardless of plant part are prepared in boiling 

water for drinking. 

 

The inventory of the TCM franchise through the proxy of the catalogue provided yielded 129 

different plant taxa and three different fungi (Tables 3.1 and 3.2), which were ingredients for 71 

medicinal remedies (Appendix F). Of these taxa, 119 were identified to species level and 13 to 

genus level; the taxa were from 68 families (Table 3.1). The most commonly recorded plant 

families are Compositae (13 spp.), followed by Apiaceae (9 spp.), Lamiaceae (6 spp.), Rosaceae 

(6 spp.) and Zingiberaceae (6 spp.). Apart from the plant species identified in the remedies, five 

animal products and three minerals were recorded as medicinal ingredients (Appendix J). Sixteen 

plants species were sold as different medicinal teas (Appendix G). The number of plant species 

per TCM remedy ranged from one to 17 (average of nine) (Table 3.1).  

 

There are multiple plant parts used as ingredients in the TCM remedies (Table 3.1). Overall, 

roots and rhizomes are the most frequently used parts with 30 and 17 representative species 

respectively (Fig. 3.1). Plants parts like pollen and bulbs are used infrequently (only a single 

species of each plant part is used in the ingredients of all the remedies offered) (Fig. 3.1). 
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Table 3.1 An inventory of the plant species and fungi* used as ingredients in TCM remedies found being 

traded in a TCM franchise in Johannesburg, South Africa. Including the plant species names, family 

name, vernacular names (generally in Pinyin), the plant part used for medicine, and frequency of use in 

different medicinal remedies. Plant part abbreviations: ap = aerial parts; bb = bulb; bk = bark; fr = fruit; l 

= leaves; po = pollen rt = root; rh = rhizome; sc = sclerotium; sd = seed; sdp = seedpod; sp = sap, st = 

stem; tu = tuber; wpl = whole plant. 

 
Species name Family Vernacular name 

(Pinyin) 

Plant 

part 

Frequency 

Achyranthes bidentata Blume Amaranthaceae NIU XI ap 4 

Aconitum carmichaelii Debeaux Ranunculaceae FU ZI rt 3 

Acorus calamus L. Acoraceae CHANG PU rh 1 

Actaea dahurica (Turcz. ex Fisch. & 

C.A.Mey.) Franch. 

Ranunculaceae SHENG MA rh 4 

Albizia julibrissin Durazz. Leguminosae HE HUAN PI bk 1 

Alisma plantago-aquatica L. Alismataceae ZE XIE rh 13 

Allium tuberosum Rottler ex Spreng. Amaryllidaceae JIU CAIZI sd 1 

Alpinia officinarum Hance Zingiberaceae LIAN JIAN rh 1 

Amomum longiligulare T.L.Wu Zingiberaceae HAI NAN SA REN fr 1 

Amomum maximum Roxb.  Zingiberaceae BAI DOU KOU fr 1 

Amomum villosum Lour. Zingiberaceae SA REN fr 1 

Anemarrhena asphodeloides Bunge Asparagaceae ZHI MU rh 3 

Angelica dahurica (Hoffm.) Benth. & 

Hook.f. ex Franch. & Sav. 

Apiaceae BAI ZHI rt 5 

Angelica pubescens Maxim. Apiaceae DU HUO rt 1 

Angelica sinensis (Oliv.) Diels Apiaceae DANG GUI rt 30 

Arctium lappa L. Compositae NIU BANG ZI rt 1 

Areca catechu L. Arecaceae DA FU PI sd 1 

Artemisia scoparia Waldst. & Kitam. Compositae YIN CHEN ap 1 

Asarum heterotropoides F.Schmidt Aristolochiaceae XI XIN ap 4 

Asparagus cochinchinensis (Lour.) Merr. Asparagaceae TIAN MEN DONG tu 1 

Aster tataricus L.f. Compositae ZI WAN rt 2 

Astragalus propinquus Schischkin Leguminosae HUANG QI rt 14 

Atractylodes lancea (Thunb.) DC. Compositae CHANG ZHU rh 3 

Atractylodes macrocephala Koidz. Compositae BAI ZHU rh 13 

Bletilla striata (Thunb.) Rchb.f. Orchidaceae BAI JI tu 1 

Bupleurum chinense DC.  Apiaceae CHAI HU rt 16 

Carthamus tinctorius L. Compositae HONG HUA fl 6 

Chrysanthemum indicum L. Compositae JU HUANG fl 1 

Chrysanthemum morifolium Ramat. Compositae JU HUA fl 5 

Cinnamomum cassia (L.) J.Presl Lauraceae GUI ZHI/ ROU GUI ap 14 

Cistanche deserticola Y.C.Ma Orobanchaceae ROU CHONG RONG st 1 

Citrus aurantium L. Rutaceae ZHI KE fr/fl 6 

Citrus reticulata Blanco Rutaceae CHEN PI fr 8 

Clematis armandii Franch. Ranunculaceae MU TONG st 1 

Clematis sp.  Ranunculaceae LING XIAN/ WEI 

LING XIAN 

rt/rh 3 

Cnidium monnieri (L.) Cusson Apiaceae SHE CHAUNG ZI fr 1 

Coix lacryma-jobi L. Poaceae YIYI REN sd 2 

Commiphora sp. Burseraceae MO YAO sp 1 

Coptis chinensis Franch. Ranunculaceae HUANG LIAN rh 10 

Cornus officinalis Siebold & Zucc. Cornaceae SHUAN ZHU YU st 7 

Corydalis yanhusuo (Y.H.Chou & Chun 

C.Hsu) W.T.Wang ex Z.Y.Su & C.Y.Wu 

Papaveraceae YAN HUO SHOU tu 2 

Crataegus pinnatifida Bunge Rosaceae SHAN ZHA fr 2 

Curculigo orchioides Gaertn. Hypoxidaceae XIAN MAO rt 1 

Curcuma sp. Zingiberaceae YU JIN rh 1 

Cuscuta chinensis Lam. Convolvulaceae TU SI ZI sd 1 

Cyathula officinalis K.C.Kuan Amaranthaceae NIU XI rt 3 

Cynanchum glaucescens (Decne.) Hand. -

Mazz. 

Apocynaceae BAI QIAN rt/rh 1 

Cynomorium coccineum L. Cynomoriaceae SUO YANG st 1 
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Species name Family Vernacular name 

(Pinyin) 

Plant 

part 

Frequency 

Cyperus rotundus L. Cyperaceae XIANG FU rh 1 

Dianthus chinensis L. Caryophyllaceae QU MAI ap 1 

Dimocarpus longan Lour. Sapindaceae LONG YAN ROU fr 1 

Dioscorea oppositifolia L. Dioscoreaceae SHAN YAO rh 7 

Dryopteris crassirhizoma Nakai Dryopteridaceae GUAN ZONG rh 1 

Eclipta prostrata (L.) L. Compositae HAN LIAN CAO ap 1 

Ephedra sp.  Ephedraceae MA HUANG st 6 

Epimedium sp. Berberidaceae YIN YANG HUO ap 1 

Eriobotrya japonica (Thunb.) Lindl. Rosaceae PI PA YE l 1 

Eucommia ulmoides Oliv. Eucommiaceae DU ZHONG bk 2 

Foeniculum vulgare Mill. Apiaceae XIAO HUI XIAN sd 2 

Forsythia suspensa (Thunb.) Vahl Oleaceae LIAN QIAO fr 4 

Fritillaria cirrhosa D.Don Liliaceae CHUAN BEI MU bb 2 

Ganoderma lucidum (Curtis) P. Karst* Ganodermataceae LING ZHI ap 2 

Gardenia jasminoides J.Ellis Rubiaceae ZHI ZI fr 5 

Gastrodia elata Blume Orchidaceae TIAN MA rt 3 

Gentiana crassicaulis Duthie ex Burkill Gentianaceae QIN JIAO rt 1 

Gentiana manshurica Kitag. Gentianaceae LONG DAN rt 1 

Ginkgo biloba L. Ginkgoaceae BAI GUO sd 1 

Glycyrrhiza glabra L. Leguminosae GAN CAO rh 38 

Houttuynia cordata Thunb. Saururaceae YU XING CAO ap 3 

Isatis tinctoria L. Brassicaceae BAN LAN GEN l 1 

Jasminum sp. Oleaceae Jasmine fl 1 

Juncus effusus L. Juncaceae DENG XIN CAO st 1 

Laminariaceae sp. Laminariaceae Kelp or seaweed l 1 

Ligusticum striatum DC. Apiaceae CHUAN XIONG rh 19 

Ligustrum sp. Oleaceae NI ZHEN ZI fr 1 

Lilium lancifolium Thunb. Liliaceae BAI HE l 1 

Lonicera confusa DC. Caprifoliaceae JIN YIN HUA fl 6 

Lycium barbarum L. Solanaceae GOU QIZ fr 1 

Magnolia biondii Pamp. Magnoliaceae XIN YI fl 1 

Magnolia officinalis Rehder & 

E.H.Wilson 

Magnoliaceae HOU PU rt/bk 7 

Mentha canadensis L. Lamiaceae BO HE l/st 6 

Morus alba L. Moraceae SAN ZHI l 2 

Nelumbo nucifera Gaertn. Nelumbonaceae HE YE l 3 

Nepeta tenuifolia Benth. Lamiaceae JING JIE ap 2 

Notopterygium incisum K.C.Ting ex 

H.T.Chang 

Apiaceae QIANG HUO rt/rh 3 

Ophiopogon japonicus (Thunb.) Ker 

Gawl. 

Asparagaceae MAI DONG tu 7 

Paeonia anomala L.  Paeoniaceae CHI SHAO rt 5 

Paeonia lactiflora Pall. Paeoniaceae BAI SHAO rt 21 

Paeonia suffruticosa Andrews Paeoniaceae DAN PI rt 10 

Panax ginseng C.A.Mey. Araliaceae REN SHEN rh 23 

Panax notoginseng (Burkill) F.H.Chen Araliaceae SAN QUI rt 3 

Perilla frutescens (L.) Britton Lamiaceae ZI SU YE ap 1 

Phellodendron amurense Rupr. Rutaceae HUANG BAI bk 8 

Pinellia ternata (Thunb.) Makino Araceae BAN XIA tu 9 

Plantago asiatica L. Plantaginaceae CHE QIAN ZI sd 2 

Platycladus orientalis (L.) Franco Cupressaceae BO ZI REN sd 1 

Platycodon grandiflorus (Jacq.) A. DC. Campanulaceae JIE GENG rt 8 

Pogoston cablin (Blanco) Benth Lamiaceae HUO XIANG wpl 2 

Polygala sp. Polygalaceae YUAN ZHI rt 2 

Polygonum aviculare L. Polygonaceae BIAN XU ap 1 

Polyporus umbellatus (Pers.) Fr.* Polyporaceae ZHU LING sc 2 

Prunus armeniaca L. Rosaceae XING REN sd 6 

Prunus davidiana (CarriŠre) Franch. Rosaceae TAO REN sd 5 

Pueraria montana (Lour.) Merr. Leguminosae GE GEN rt 2 

Rehmannia glutinosa (Gaertn.) DC. Plantaginaceae SHENG DI/SHU DI rt 19 
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Fig. 3.1 The frequency with which different plant and fungi species parts are used as ingredients in 

remedies listed in a catalogue of medicines offered by a South African TCM franchise based in 

Johannesburg. 

Species name Family Vernacular name 

(Pinyin) 

Plant 

part 

Frequency 

Reynoutria multiflora (Thunb.) Moldenke Polygonaceae SHOU WU rt 3 

Rheum tanguticum Maxim. ex Balf. Polygonaceae DA HUANG rt/rh 9 

Rosa chinensis Jacq. Rosaceae YUE JI fl 1 

Salvia miltiorrhiza Bunge Lamiaceae DAN SHEN rt 7 

Sanguisorba officinalis L. Rosaceae DI YU rt 1 

Saposhnikovia divaricata (Turcz.) 

Schischk.  

Apiaceae FANG FENG rt 6 

Saussurea costus (Falc.) Lipsch. Compositae MU XIANG rt 1 

Schisandra sp. Magnoliaceae WU WEU ZHI fr 10 

Scrophularia ningpoensis Hemsl. Scrophulariaceae XUAN SHEN rt 5 

Scutellaria baicalensis Georgi Lamiaceae HUANG QIN rt 17 

Sedum roseum (L.) Scop. Crassulaceae HONG JING TIAN rt 1 

Senna sp. Leguminosae FAN XIE YE l 1 

Sesamum indicum L.  Pedaliaceae ZHI MA sd 1 

Smilax glabra Roxb. Smilacaceae TU FU LING rh 1 

Stemona sp. Stemonaceae BAI BU tu 1 

Stephania tetrandra S.Moore Menispermaceae FANG JI rt 3 

Taraxacum mongolicum Hand. -Mazz. Compositae PU GONG YING ap 1 

Taxillus chinensis (DC.) Danser Loranthaceae SHANG JI SHENG l/st 1 

Tetrapanax papyrifer (Hook.) K.Koch Araliaceae TONG CAO st 1 

Tribulus terrestris L Zygophyllaceae BAI JILI sd 2 

Tussilago farfara L. Compositae KUAN DONG HUA fl 1 

Typha sp. Typhaceae PU HUANG po 1 

Uncaria sinensis (Oliv.) Havil. Rubiaceae GOU TENG st 2 

Wolfiporia extensa (Peck) Ginns* Polyporaceae FU SHEN/ FU LING sc 29 

Xanthium strumarium L. Compositae CANG ER ZI fr 1 

Zingiber officinale Roscoe Zingiberaceae SHENG JIANG rh 14 

Ziziphus jujuba Mill. Rhamnaceae DA ZAO/ ZAO REN fr/sd 6 
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3.3.2 Species diversity of ingredients in TCM remedies 

The diversity of medicinal species present in the ingredients of TCM remedies is relatively high 

(Shannon H’=4.27; Simpson –ln λ=3.84) (Table 3.2). Further, the cumulative diversity plots 

reach asymptotes (Appendix I), indicating that the diversity index values are unlikely to change 

much if more remedies were offered by the franchise. Fifty-eight (44%) species recorded are 

singletons (i.e. species listed only once within all the remedies), thus almost half of the 

ingredients used are unique to one specific remedy (Tables 3.2 and 3.1). The evenness value 

(E5=0.64, E1=0.87) indicates that the species used as ingredients are generally evenly distributed 

throughout the remedies. However, there are several species used statistically more frequently in 

the creation of medicinal remedies than others (Table 3.2). 

 

Table 3.2 Measures of species richness, diversity and similarity applied to the alien medicinal plant 

species listed in a catalogue of remedies provided by Chinese medicine shop in Johannesburg, South 

Africa.  

 

aHmax=in S (maximum value of the Shannon index) 
bNmax=the number of individuals of the most abundant species. 

 

The most frequently listed species in the catalogue (delimited by N∞≈16 species, Table 3.2), are 

recorded as ingredients 10–38 times (Fig. 3.2, red data points), and includes Glycyrrhiza glabra 

(in 38 remedies), Angelica sinensis (30), Wolfiporia extensa (29), Panax ginseng (23), Paeonia 

lactiflora (21), Rehmannia glutinosa (19) and Ligusticum striatum (19) (Fig. 3.2. and Table 3.1). 

There are ≈56 species (=N1-N∞) of moderate occurrence in the catalogue that were recorded 2–9 

times in all the remedies, including Pinellia ternata, Rheum tanguticum and Platycodon 

grandiflorus (Table 3.1).  

Index/ measure Value 

Total number of records (N) 609 

Total number of remedies (n) 71 

Species richness (S) 132 

Mean S per medicine ± SD 8.58 ± 3.6 

Singletons (no. species recorded once) 58 species 

Shannon (H’) 4.27 

Simpson (-ln λ) 3.84 

Evenness E1 (Shannon J’) (H’/H’max)a 0.87 

Evenness E5 (N2-1/ N1-1) 0.64 

Hills N1 (eH’) 72 species 

Hills N2 (1/λ) 46 species 

Hills N∞ (N/Nmax) b 16 species 

Mean number of shared species 1.48 ± 1.47 species 

range= 0–9 

n=2485 

Mean percentage Sørenson similarity of species shared by remedies 16% ± 15% 

range= 0-94% 

n=2485 
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Coptis chinensis, Schisandra sp., 
Paeonia suffruticosa , 10 

Alisma plantago-aquatica, 
Atractylodes macrocephala , 13 

Astragalus propinquus, Zingiber 
officinale, Cinnamomum cassia , 14 

Bupleurum chinense , 16 

Scutellaria baicalensis , 17 

Ligusticum striatum, Rehmannia 
glutinosa , 19 

Paeonia lactiflora , 21 

Panax ginseng , 23 

Wolfiporia extensa , 29 

Angelica sinensis , 30 

Glycyrrhiza glabra , 38 
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Fig. 3.2 The frequency of species used as ingredients in TCM remedies listed in a catalogue available in 

South Africa. Colour-coded species categories delineated by Hill’s numbers: red are the most frequently 

listed species (N∞), orange are of moderate occurrence on the list (N1-N∞), and blue are species listed 

once (S-N1) (method following Williams et al., 2005). 

 

3.3.3 Remedy species ingredient and use similarities 

The multiple medical conditions that each of the 71 herbal remedies were used to treat were 

categorised according to conditions defined by the WHO ICD-10 codes. Overall, 197 conditions 

were attributed to at least one of the 71 TCM remedies (Appendix F). On average, each remedy 

was used to treat/cure 9±4 conditions (Appendix F). The ailments most frequently listed as 

treatable by remedies are: headache (13 remedies), dry mouth (12 remedies), essential (primary) 

hypertension (12 remedies), malaise and fatigue (12 remedies), abdominal and pelvic pain (11 

remedies), constipation (11 remedies) and pain (11 remedies) (Fig. 3.3). Many of the health 

claims for the remedies were written using conventional western medical terms (e.g. 

constipation) and some others are presented using TCM theory and practices (e.g. Tonify Kidney 

Yang). The conditions that could only be defined by TCM theory and practice and not western 

ICD-10 standards were not included in any further data analysis in this study but were 

inventoried (Appendix F).  
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I10 Essential (primary) hypertension
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Fig. 3.3 The 15 most frequently listed medical conditions [categorised using WHO ICD-10 (Version 

2016) conditions] that the 71 catalogued TCM remedies treat. 

 

The TCM remedies shared 1.5±1.5 species/ingredients each (Sørenson’s similarity, 16%) (Table 

3.2). The greatest number of species any two remedies had in common is nine species (remedies 

23 and 71, both used to treat HIV, Appendix F) (Tables 3.2, 3.3, 3.4). The largest Sørenson’s 

similarity value was for remedies 59 (headaches) and 62 (thyroiditis), which share eight species 

(94% similar ingredients/species) and differ in the use of a single extra ingredient in remedy 62, 

namely seaweed and/or kelp from the Laminariaceae family (Table 3.3; Appendix F). Remedy 

59 is also 77% similar to remedy 62 in terms of the specific ICD-10 conditions claimed to be 

treated (uses). However, some remedies with a high similarity of species have low or no treatable 

symptoms in common e.g. remedies 12 (for ulcers) and 22 (‘harmonizing formulas’) are 86% 

similar in ingredients (species) but only share a single condition (the general symptom of nausea 

and vomiting (Table 3.3; Appendix F). On average, the top 22 most similar remedies in terms of 

species listed as ingredients are 71 % similar, however, they are only 38% similar in terms of the 

conditions claimed to be treated by the remedies (Table 3.3). 
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Table 3.3 The top 22 most similar (Sorenson’s similarity index) 

remedies in terms of species used as ingredients and the number of 

ailments claimed to be treated by the remedies (see Appendix H for 

remedy number details). 

 

 

 

 

 

Table 3.4 The top 23 most similar (Sorenson’s similarity index) 

remedies in terms of ailments claimed to be treaded and the number of 

ingredients they have in common (see Appendix H for remedy 

details). 

 
First 

remedy 

number 

Second 

remedy 

number  

No. of 

species 

in 

common 

Sørenson index 

of species 

similarity (%) 

Uses in 

common 

Sorenson’s 

index use 

similarity 

(%) 

59 62 8 94 10 77 

36 67 8 89 2 25 

12 22 6 86 1 11 

40 44 6 86 4 24 

44 63 6 86 3 20 

23 71 9 75 8 100 

40 63 6 75 1 9 

15 52 4 73 10 77 

7 44 6 71 11 68 

11 35 3 67 2 25 

35 36 4 67 1 7 

36 38 4 67 1 17 

7 46 8 64 11 68 

1 53 6 63 2 33 

7 40 6 63 2 16 

7 63 6 63 2 19 

16 22 5 63 2 21 

36 59 5 63 0 0 

3 38 4 62 0 0 

28 48 8 62 9 95 

16 48 7 61 4 42 

44 46 6 60 20 89 

Top 22 mean 6 71 5 38 

All 71 mean 1.5 16 0.6 6 

First 

remedy 

number 

Second 

remedy 

number 

No. of 

conditions/

symptoms 

in common 

Sørenson 

index of 

similarity (%) 

Species 

in 

common 

Sorenson’s 

index 

species 

similarity 

(%) 

17 18 5 100 3 50 

23 71 8 100 9 75 

26 57 13 100 1 50 

34 69 5 100 2 22 

32 33 16 97 6 52 

29 39 11 96 6 44 

28 48 9 95 8 61 

33 47 14 93 3 30 

3 10 6 92 2 33 

32 47 14 90 4 38 

44 46 20 89 6 60 

23 36 6 86 4 47 

36 71 6 86 4 34 

1 2 4 80 2 31 

25 72 2 80 2 25 

15 52 10 77 4 73 

59 62 10 77 8 94 

11 13 8 76 1 18 

10 27 6 75 2 33 

29 41 7 74 2 18 

49 50 4 73 1 7 

3 27 6 71 4 44 

39 41 7 70 3 20 

Top 23 Mean 9 86 4 41 

Overall Mean 0.6 6 1.5 16 
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Likewise, remedies that are most similar in terms of the conditions/symptoms they treat are not 

always similar in terms of ingredients (Table 3.4). On average, the top 23 most similar remedies 

in terms of conditions/symptoms treated (>70 % similar) are only 41% similar in terms of their 

ingredients. There are four sets of remedies that have the same use applications but mostly 

different ingredients: (i) remedies 17 (MA HUANG TANG) and 18 (XIAO QING LONG 

TANG) both ‘expel external cold’; (ii) remedies 23 and 71 are both for HIV; (iii) remedies 26 

(ginseng capsule) and 57 (SANSHENG capsule); and, (iv) remedies 34 (BU YANG HUAN WU 

TANG) and 69 (XIAO XU MING TANG) both treat strokes (Appendix F). However, all these 

remedies share fewer than 75% species ingredients. Remedies 34 and 69 (for strokes) are 100% 

similar in use application but only share only two species (Ligusticum striatum and Scutellaria 

baicalensis), or 22% of their ingredients (Table 3.4). 

 

3.4 Discussion 

 

The general TCM shop layout and product presentation characteristics in Johannesburg appear to 

be similar to small commercial TCM shops found in other regions of the world. For example, 

Teng et al. (2015) observed, of 35 TCM shops in London the most frequently displayed TCM 

therapies included acupuncture, herbal medicine, massage and moxibustion – which are the same 

as the therapies found advertised on posters outside of the shops and in the pamphlet offered to 

clients by the franchise assessed in this study. Further, the product presentation in transparent 

jars behind the service counter appears to be a trait shared by most TCM shops in both London 

and South Africa. However, labelling conventions appeared to differ from shop to shop. For 

example, in immigrant TCM shops in London, the labels tend to include Chinese characters, 

pinyin names and either the English common name, Latin botanical name or pharmaceutical 

name (Teng et.al, 2015). In this South African case study, however, only the Chinese characters 

were shown on display jars and further information about all the remedies was given in an 

accompanying pamphlet.  

 

The results of this analysis are not representative of all alien TCM plants being used in South 

Africa. However, the analysis does demonstrate trends in alien plant use by a TCM franchise in 

Johannesburg and how ethnobotanical statistical analyses can be applied to catalogue-based data. 

Overall, the diversity analyses used in this study allowed for a more concise, in-depth and 

objective analysis of the number, homogeneity and similarity patterns in the plant ingredients of 

the TCM remedies. In general, the TCM remedies are a complex combination of between one 

and 17 herbal ingredients. This finding contributes to the growing recognition that TCM 
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remedies are based on a largely polypharmacological approach with few remedies being made 

from single ingredients (Leonti and Casu, 2013). Ethnobotanical studies performed on some of 

the largest medicinal markets and shops in China, where TM is used in and amongst mainline 

medicine, have documented between 60 and 400 plant species traded as medicine (Ji et al., 2004; 

Au et al., 2008; Lee et al., 2008; Zheng and Xing, 2009; Luo et al., 2018). Overall, it is claimed 

that there are around 4000 CMM used in TCM remedies today (Yang et al., 2013). However, 

few studies exist on TCM use by Chinese communities outside of China (Jiang and Quave, 2013; 

Teng et al., 2015). In London, just over 150 mainly plant species were found being traded by 32 

TCM shops, which is not dissimilar from the 132 mainly plant species recorded as remedy 

ingredients in the franchise shops in this study (Teng et al., 2015).  

 

The large number of singletons (44%) show that most of the TCM remedies contain unique 

ingredients that may be active ingredients. An active ingredient is the biologically active 

component of a drug or in this case, medicinal remedy that cures or mitigates an illness or 

condition (WHO, 2011). A Shannon value of between three and six for ethnobotanical inventory 

type analysis seems to be the norm (Begossi, 1996; Williams et al., 2005) and is consistent with 

the findings of this research. The medium to high Simpson’s value in this study also shows that 

there is some dominance of species used as ingredients. Interestingly, the species used most 

commonly in the creation of TCM remedies in this study including; G. glabra, A. sinensis, W. 

extensa, P. ginseng, P. lactiflora and R. glutinosa are also found being commonly used in other 

similar studies in both China (Luo et al., 2018) and other regions of the world (Jiang and Quave, 

2013; Teng et al., 2015). Further, ethnobotanical studies tend to report frequently used or cited 

species with a randomly defined number such as the “top 10 most commonly used species”. The 

use of Hills numbers allows for the more objective statistical delamination of the most frequently 

used species from less frequently used species and rarely used species in different medicinal 

remedies and could be applied to any ethnobotanical remedy data. For example, the many 

different mixtures used in African traditional and Ayurvedic medicine.  

 

In London, 205 different medical conditions were claimed to be treated by TCM shops in the city 

(Teng et al., 2015), which is similar to the number (197) of conditions found in this study. 

However, the London study only assessed the lists of therapies advertised outside of TCM shops 

and not all the uses attributed to each medicinal remedy advertised in the store as was done in 

this study. Thus, there is a large difference between the commonly cited medical conditions 

treated by TCM between the studies. The London study found commonly cited therapeutic 

conditions to include obesity and weight loss, infertility, diabetes, epilepsy and other general 
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conditions (Teng et al., 2015). While all those conditions are recorded in the uses of the remedies 

found in the study, most remedies are dedicated to the treatment of headaches, malaise, and 

fatigue, dry mouth, abdominal and general pain, cough and abnormal sputum (phlegm) that can 

be viewed as general symptoms. There were only a few specific medical conditions such as 

hypertension and depression to which many different remedies are dedicated.  

 

According to Williams and Whiting (2016), the most commonly cited uses for plant species (in 

this case interpreted as the most commonly mentioned treatments amongst all the remedies) can 

give an idea of what conditions affect the ethnic group/s of interest. Interestingly, this study 

found a large proportion of remedies dedicated to the treatment of general signs and symptoms 

of illness including headache, malaise and fatigue, and different types of pain. Further, 

depression and other stress related conditions such as palpitations and hypertension are treated 

by multiple remedies. The prevalence of low immune systems and stress-related conditions 

might well be due to the pressures associated with urban life in Johannesburg.  

 

In this research, similarity analysis, specifically the Sørenson’s index, was used to evaluate how 

similar all the remedies were to each other. In general, the remedies share few 

species/ingredients (≤ 2), emphasizing the finding of a high diversity and a low probability that 

ingredients in two different remedies are the same. Thus, most of the TCM remedies are a blend 

of multiple species ingredients. This finding was expected because the TCM 

polypharmacological approach is well documented (Hopkins, 2007; Verpoorte et al., 2009 

Leonti, 2013). The similarity analysis was able to show how the TCM remedies with similar 

ingredients and uses related to each other. TCM remedies with highly similar ingredients do not 

generally have highly similar use applications and vice versa. The difference between the use 

applications of highly similar remedies in terms of species ingredients could be linked to the 

dosage or amount of each ingredient in the remedy. 

 

3.5 Conclusion 

 

The importation of TCM herbs by this single franchise appears to introduce a substantial number 

(species richness) of alien medicinal plant species to South Africa. The plant species are then 

distributed to customers as complex multi-ingredient remedies. The species richness and 

diversity measures applied in this study together reveal that TCM remedies are made from a 

large range and variety of plant species, and that each remedy tends to have its own complex and 

unique recipe with a few ingredients being used commonly in all remedies. Interestingly, this 
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study shows that TCM remedies that have similar ingredients, counter-intuitively, tend not to 

have similar uses and generally, remedies with similar uses are not generally similar in terms of 

ingredients.  

 

This study appears to be some of the first ethnobotanical research into TCM in South Africa. 

Exploratory ethnobotanical research on small groups, or even single shops, as data sources are an 

important part of the ethnobotanical literature (van Andel and van ‘t Klooster, 2007; Vandebroek 

and Balick, 2007; van Andel and Fundiko, 2016). Small-scale studies offer a starting point for 

further research and it is hoped that further research will be done into TCM in South Africa, 

because TCM appears to be as an important CAM in South Africa, as it is in the west. More 

research is needed into TCM with larger sample sizes merely to document the number and range 

of medicinal species being introduced for TCM. Some of the CMM’s found in this study were 

animal-based, opening avenues for ethnoecological studies, as well as highlighting some concern 

over the use of endangered species such as Trogopterus xanthipes found in a remedy in this 

study. Lastly, ecological analysis appears to have many unexplored applications in ethnobotany 

and ethnoecology, and more research needs to be pursued on the benefits of assessing different 

types of ethnobotanical data, using different types of statistical analysis. 
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CHAPTER 4:  

THE INTERNATIONAL TRADITIONAL MEDICINE TRADE IN SOUTH 

AFRICA: A PATHWAY FOR THE INTRODUCTION OF ALIEN AND 

POTENTIALLY INVASIVE PLANTS 

 

4.1 Introduction 

 

Historically, South Africa has had a species-centred approach to the control of alien plant 

invasions, where a single species or a few taxa that have become invasive alien plants (IAS) or 

problem plants were identified and controlled on a case-by-case basis (Early et al., 2016; van 

Wilgen and Wilson, 2018). However, managing alien species once they have already become 

invasive is costly and difficult (Hulme, 2006). This ad hoc approach in South Africa has largely 

been ineffective in preventing the introduction of new alien species (Leung et al., 2002; 

Simberlof, 2006; Seebens et al., 2017; van Wilgen and Wilson, 2018). One of the most cost-

effective strategies to manage biological invasions is to prevent the introduction of species that 

are likely to become invasive (Puth and Post, 2005; Simberloff et al., 2013). Thus, current 

attempts at management, assessment and invasion control in South Africa try to include the study 

of introduction pathways as a vital part of conservation management strategies (Raimondo, 2015; 

Faulkner et al., 2017; van Wilgen and Wilson, 2018).  

 

Studies of introduction pathways generally answer the questions of how alien taxa are introduced 

to South Africa (Faulkner and Wilson, 2018; van Wilgen and Wilson, 2018). Many introduction 

pathways for alien plant species have been identified in South Africa (Faulkner et al., 2017). 

According to the 2018 report on the “Status of Biological Invasion and their Management in 

South Africa” (Faulkner and Wilson, 2018), most established alien species were introduced 

deliberately through forestry, agriculture and horticulture. The international TM trade is not 

mentioned in that report, but TM has been shown to be an introduction pathway for alien plant 

species when associated with Indian medicine traders in South Africa, especially from the Indian 

state of Tamil Nadu (Wojtasik, 2013; Byrne et al., 2017).  

 

Two major indicators that have been devised for reporting on international introduction 

pathways in South Africa are: (i) introduction pathway prominence and (ii) the introduction rate 

(Faulkner and Wilson, 2018; van Wilgen and Wilson, 2018). ‘Pathway prominence’ reports on 

the size of a pathway and includes three major indicators, expressed from basic to advanced: (i) 
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Convention on Biological Diversity (CBD) categories demonstrating pathway size, (ii) pathway 

rank/prominence relative to other pathways, and (iii) information on the vectors on which plant 

material travel, the sources, routes followed, destinations and timings of species introduction.  

 

The CBD created a hierarchal categorization scheme for introduction pathway identification that 

defines each pathway according to the amount of human assistance associated with species 

introductions (CBD, 2014; Essl et al., 2015). The scheme defines different pathways into six 

major categories (release in nature, escape from confinement, transport-contaminant, transport-

stowaway, corridor and unaided), which are then divided into 44 subcategories (CBD, 2014). 

Broadly, vectors are the mechanisms (both human and non-human mediated) by which alien 

species arrive into new areas and include trucks, ships, and aeroplanes (Essl et al., 2015; 

Faulkner et al., 2017). 

 

Introduction rate considers the introduction of new alien species into a region. Introduction rate 

is expressed in terms of three indicators, from basic to advanced: (i) the total number of alien 

species introduced through the pathway, (ii) changes over a recent time period, and (iii) the 

number of individuals of each species introduced through the pathway. The first and simplest 

indicator of introduction rate is also termed colonization pressure, which is the total number of 

alien species that have been introduced into a specific region; only a subset of these species will 

likely establish as invaders in a new region (Lockwood et al., 2009).  

 

The second indicator of introduction rate (changes over time) is difficult to estimate for TM 

pathway because little data exists documenting medicinal plant species introductions over time 

(Karsten, 1951; Henderson, 2006; Scott and Hewett, 2007; Wojtasik, 2013; Byrne et al., 2017). 

The third indicator (number of individuals) of introduction rate is termed propagule pressure in 

the literature (Lockwood et al., 2005). Propagules are the reproductive structures of the plant 

(Lockwood et al., 2009). Propagule pressure comprises two components: (i) the ‘propagule 

number’ or the number of introduction events, and (ii) the ‘propagule size’ or the number of 

individuals per event (Lockwood et al., 2009). Propagule pressure is widely accepted as one of 

the most important determinants of the establishment and potential invasiveness of an alien plant 

species (Colautti et al., 2006; Krivanek et al., 2006; Lockwood et al., 2009; Simberloff, 2009). 

 

Propagule pressure can be represented by a direct volume-based measure of the plants introduced 

per unit area. However, this type of data does not exist for TM in South Africa and are difficult 

to collect due to the unwillingness of medicinal plant traders to discuss the volumes of plant 
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material they trade (experienced in this study). It is possible and even encouraged in the 

literature to estimate propagule pressure using reasonable proxies since direct volume-based data 

are difficult to obtain and rare in invasion biology (Lockwood et al., 2009). 

 

There are at least two proxies of propagule pressure cited in the literature to assess the pressure 

associated with plant trade, particularly the ornamental trade. These proxies include: the 

frequency or regularity with which plant species are recorded in seed catalogues (Pemberton and 

Liu, 2009), nursery catalogues, and the price of ornamental species sold in nurseries (Dehnen-

Schmuts et al., 2007). Following this, the frequency with which medicinal plant species are cited 

by different TM traders in this study and the total number of different immigrant groups 

importing the plant species were used as proxy measures for propagule pressure. 

 

According to Colautti et al. (2006), one of the most important components of propagule pressure 

is germination success (or viability). Unlike the horticultural, agricultural and forestry plant 

introduction pathways, where the plants introduced are expected to be viable, the viability of 

plant material introduced as TM is unknown because plant products are not always sold in the 

form of propagules and their efficacy does not normally depend on viability. However, viable 

alien plant seeds, tubers, bulb, rhizomes and other plant propagule types have been recorded 

being introduced into South Africa through the TM trade associated with plants imported from 

India (Wojtasik, 2013). Thus, the assessment of potential IAS being introduced through the TM 

trade should include germination or viability testing.  

 

Patterns of alien species introductions vary over time due to socio-political and economic 

processes (Essl et al., 2011). South Africa has a unique socio-political situation with a history of 

the restricted movement of immigrants under both Colonial and Apartheid rule. Restrictions on 

the free movement of immigrants, especially non-Europeans, occurred because of segregation 

and then institutionalised racism – which probably also restricted the introduction and exchange 

of alien medicinal plants associated with non-white foreign migrants into South Africa. After 

laws restricting movement were lifted in 1994, many more immigrant groups were able to enter 

South Africa (Tati, 2008; IOM, 2015) – with their associated medicinal plants. In 2016 there 

were reportedly 1.6 million international immigrants living in South Africa (Stats SA, 2016b). 

Immigrants from Nigeria, India, China and the DRC consistently comprise the top 10 permanent 

and temporary immigrant-sending countries (Stats SA, 2013, 2014, 2015, 2016a, 2017). 

Statistics South Africa predicted that South Africa will receive an additional 1.02 million 

immigrants between 2016 and 2021 (Stats SA, 2018). 
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There are large concerns about the continued introduction of alien species through unknown 

pathways into South Africa (van Wilgen and Wilson, 2018). Further, there is a consistent 

increase in immigrant movement into South Africa, and a documented history of the movement 

of medicinal plants with immigrant groups (Pieroni and Vandebroek, 2007). However, there 

appear to be few records of, and little research being done on the international TM plant trade as 

an alien species introduction pathway. Thus, following the framework set out by “Status of 

Biological Invasion and their Management in South Africa” for reporting on introduction 

pathways (van Wilgen and Wilson, 2018), this research aims to collect information on the 

pathway prominence of the TM trade, and to assess the introduction rate of plant species 

associated with the TM trade. These aims are achieved through the following objectives: (i) 

collect and assess information on the immigrant groups, source regions, transportation vectors 

and introduction timings of plant material associated with the TM trade; (ii) assess number and 

identity of alien medicinal plant species introduced into Johannesburg, and (iii) assess the 

propagule pressure associated with trade and, finally, (iv) collect and test the viability of the 

potential propagules present in the trade. Thus, this study forms part of the post-border alien 

species detection, identification and preliminary risk assessment (Faulkner et al., 2017). 

 

4.2 Methods 

 

4.2.1 Data collection 

Semi-quantitative interviews of immigrant medicinal plant traders were conducted in 

Johannesburg between November 2017 and April 2018. Ethics clearance (Protocol Number: 

H17/07/02) was granted by the University of the Witwatersrand, Human Research Ethics 

Committee (non-medical) before the survey commenced (Appendix A; Appendix B). A 

combination of convenience and snowball sampling was used in the collection of data for this 

study. All the interviews and all the questions were optional, and interviews only commenced 

after informed consent was granted by participants (Appendix C).  

 

Pathway prominence information was collected using semi-structured interviews (Appendix B) 

and observational data recorded in the TM markets and shops. The interview protocol included 

the following questions to address the trade in medicinal plants as an alien species introduction 

pathway: (i) where do you import or get your plant material from; (ii) how is the plant material 

transported into South Africa, and by whom; (iii) what groups of people use these medicinal 

plants; (iv) how much of the plant do you get, and how often. The pathway prominence 
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information collected was then consolidated into a summary table, which represents (i) the 

immigrant groups importing medicinal plants into South Africa, (ii) the source regions of the 

plant material, (iii) the transport vectors used by the groups (i.e. road, air, sea), (iv) the 

importation method, (v) the ports of entry mentioned by traders (vi) the state in which stock is 

generally received, and (vii) the units of sale used for the plant material. Desktop research was 

conducted to ascertain the number and types of ports of entry the plant material is brought 

through into South Africa and a map displaying the different ways plant material are imported 

into South Africa, and from where, was generated.  

 

Information on the introduction rate was collected using standard ethnobotanical protocols and 

methods, including the plant free listing and, where possible, collecting and photographing 

specimens from the immigrant TM plant traders willing to be interviewed for the study. The total 

number and identity of species introduced as TM were consolidated into an inventory of all the 

species found in this study being currently introduced into South Africa by the various 

immigrant groups (Appendix J). Many alien plants are introduced as dried bark, leaves and 

branches, none of which pose any threat of escape and invasion as these plant parts cannot grow 

or reproduce. Thus, only alien medicinal plants that are introduced in the form of potential 

propagules are focused on in this section and have been accumulated into an index of potentially 

viable alien plant propagules introduced by immigrant groups into South Africa (Table 4.1). 

Both inventories include: (i) the plant species botanical name and (ii) family names, (iii) the 

plant parts traded in, (iv) the number and identity of the immigrant groups introducing the plant 

and (v) the vectors on which the plant material travels into the country. Appendix J further 

includes information on the (i) vernacular names of the plant species, (ii) the state in which the 

plant material is traded (i.e. dried or fresh), and (iii) a voucher number for the specimens 

collected in this study, which are kept in the C.E. Moss Herbarium (J) at Wits. Table 4.1 includes 

(i) information on the transport, storage and sale of the plant propagules, (ii) the regions to which 

the plant species are indigenous, (iii) the world regions to which the plant species have been 

introduced, (iv) information on the species’ history of invasion around the world and the 

invasion status of the plant species in South Africa.  

 

Several online databases were consulted to ascertain information on the species identified in this 

study. The Plant List version 1.1 (The Plant List, 2013) was used to cross-reference the accepted 

scientific names for all the species inventoried. Kew’s Plants of the World Online database 

(POWO) (Board of Trustees of the Royal Botanic Gardens, 2019)) ( was used to find the origin 

and introduced regions of the species inventoried. CABI’s Invasive Species Compendium 
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(CABI, 2019) and the Global Invasive Species Information Network (GISIN, 2019) were used to 

assess each species for a history of invasion globally. Further, species’ invasion status in South 

Africa was checked against SANBI’s New Plants of Southern Africa online database (POSA) 

(SANBI, 2016)), the Alien and Invasive Species List of 2014 (NEMBA, 2014), the South 

African alien species watch list (Faulkner et al., 2014), and the alien species list in the Status of 

Biological Invasion and their Management in South Africa (van Wilgen and Wilson, 2018). 

 

4.2.2 Proxies for propagule pressure 

The propagule pressure was estimated using the proxy measures of the frequency of citation by 

the different traders interviewed and the number of different immigrant groups introducing and 

trading in the species. Firstly, the frequency of citation (n) in this case is based on incidence data, 

in which a species is counted as ‘cited’ or ‘mentioned’ only once per trader even if the species is 

said multiple times by the single trader in an interview. Thus, the species citation frequency is 

equivalent to the cumulative number of traders who cited the species in the free listing process. 

The frequency of citation was calculated and used to create a bar graph indicating the propagule 

pressure associated with each species. Secondly, the cumulative number of individual immigrant 

groups importing each species was used as a quick and simple method to measure propagule 

pressure. Species that are imported by multiple immigrant groups are likely to be imported in 

larger quantities and thus will have a higher propagule pressure.  

 

4.2.3 Viability testing 

Germination is defined by the International Seed Testing Association (ISTA) as "the emergence 

and development of the seedling to a stage where the aspect of its essential structures (including 

roots and leaves) indicates whether or not it is able to develop further into a satisfactory plant 

under favourable conditions in the soil" (ISTA, 2015). In this study, potentially viable 

propagules are defined as plant parts that could be easily grown without expert botanical 

cultivation knowledge (like that of medicinal plant traders) and parts likely to grow under 

conditions that mimic an escape event in Johannesburg. Johannesburg conditions were chosen 

not because of their suitability to test different species, but rather because it is the region in 

which an escape event is most likely to happen due to the large number of immigrant 

communities present and trading in TM in the region. Such plant parts include seeds, fruits, seed 

pods, bulbs, tubers, and rhizomes. The plant specimens collected that constituted a propagule 

were tested for viability using adaptations of the germination test methods set out by the ISTA 

(ISTA, 2015).  
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Firstly, the viability of the seeds acquired from the interviewed traders was ascertained by 

germinating the seeds between paper. For small numerous seeds, two replicates of 100 seeds 

were tested and for rarer or expensive seeds a smaller sample size of two replicates of 25 seeds 

were tested, or the sample size was dictated by the number of specimens that could practically be 

purchased. The ISTA sets out specific germination conditions for many plant species, mainly 

crops. However, most of the plant species discovered in this research were not directly addressed 

by the ISTA guidelines. Thus, all the seeds were tested under the same conditions adapted from 

the ISTA guideline as follows: all seeds were set out in a grid pattern and placed between two 

paper towels (Fig. 4.1). Each test towel was placed in a sealed container in an incubator set at 

24oC and was kept damp by spraying with a mister every third day when the seeds were checked 

for signs of germination. The seeds were incubated for 30 days to allow for adequate 

germination time. Over this time, once seeds had germinated into viable seedlings, they were 

removed from the test and the day and number of seedlings were counted. The ungerminated 

seeds were left in the test for the 30-day period to allow ample time for germination. 

 

Leaflet 

Root 

Day 1 Day 3  Day 6  Viable seedling 
 

 

Fig. 4.1 Progression example of Trigonella foenum-graecum seeds germinated between paper over a 6-

day period and an example of a viable seedling with root and leaflet. 

 

Secondly, seeds were germinated in soil. This method was set up to mimic escape-type 

conditions in Johannesburg for all the seeds, as well as for rhizomes, bulbs, and tubers where the 

propagules could not be germinated between paper to test for viability. Escape-type conditions 

were defined as those similar to the circumstance if a propagule was mistakenly dropped onto 

and covered by soil, or if the propagule was informally planted by a trader or user in the growing 

season in Johannesburg. The sample sizes used for the paper and soil germination methods were 

the same. All the propagules were placed on the soil in germination trays and covered with 5mm 

of soil; the trays were then placed in a greenhouse set at temperatures ranging between 15oC and 
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25oC and was irrigated twice a day for 15 minutes. If the propagules germinated, they were 

grown until they produced flowers and seeds to aid identification. 

 

The overall percentage germination for each species for both germination test methods was 

calculated using the formula: GP=SG/TS X 100, where GP= Germination Percentage, SG= 

Seeds germinated, and TS= Total number of seeds tested. Only seeds with all the essential 

structures for growth (Fig. 4.1) were considered viable and counted as germinated seeds (SG). 

Cumulative germination time plots were created for each viable species.  

 

4.3 Results 

 

4.3.1 Introduction pathway prominence 

The international TM trade is complex, with multiple immigrant groups, transport vectors, plant 

material sources, transport routes and ports of entry involved (Table 4.1). Overall, 30 medicinal 

plant traders from Johannesburg’s immigrant community were interviewed. Of those traders, five 

were medicine traders from the DRC, one was from Eritrea, three were Ethiopian, one was 

Ghanaian, four were Indian, four were Nigerian and 11 were Somalian. In addition, one Chinese 

medicine franchise consisting of three shops selling the same products was inventoried. These 

groups appear to be prominent TM plant material traders in Johannesburg. Introduction of plant 

material by road (cited 23 times) was the most commonly mentioned transportation vector by all 

the traders except those importing plants from overseas regions, followed by sea (cited 12 times) 

and air (cited seven times) transportation (Table 4.1). Traders from overseas (China and India) 

only use sea and air vectors like cargo ships and aeroplanes. Sub-Saharan African traders make 

use of many different transportation vectors, including road (transportation on trucks usually 

driven by friends and family of the trader or on a small commercial scale), sea (cargo/container 

ships), and air (cargo aeroplanes). However, all sub-Saharan groups mentioned road 

transportation more often than any other vector type (Table 4.1). Most sub-Saharan immigrant 

traders revealed that their stock was driven in through Zimbabwean or Mozambican land-based 

ports of entry into South Africa (Table. 4.1; Fig. 4.2). The Indian traders mentioned receiving 

stock through the Durban seaport, after which it is trucked by road to Johannesburg. Similarly, 

Nigerian traders cited the ports of Cape Town and Durban for the entrance of stock, which is 

then trucked to Johannesburg (Fig. 4.2; Table 4.1). Generally, West African traders said that 

their plant material is brought across Zimbabwean boarders and East African traders said that 

their plant material comes in through both Zimbabwean and Mozambican borders to get into 

South Africa.  
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Table 4.1 Summary of the information collected in this study on the TM introduction pathway in South Africa, including: the immigrant groups importing TM 

plant material; the plant material sources; the vectors by which the plant material travels; how the plant material is imported, what ports of entry were mentioned 

by the trader interviewed, as well as information on the form in which plant material is received and sold by the traders. International Organisation for 

Standardization Alpha-2 country codes: AE=United Arab Emirates; CA=Canada; CD=Democratic Republic of Congo; CN=China; ER=Eritrea; ET=Ethiopia; 

GH=Ghana; IN=India; KE=Kenya; KH=Cambodia; MG=Madagascar; MZ=Mozambique; NG=Nigeria; SG=Singapore; SO=Somalia; VN=Vietnam; ZA=South 

Africa. Vector abbreviations: A=Air, R=Road, S=Sea. ND=No data. 

 

TM trader group 

(#respondents) 

Sources (#citations) Vector (#citations)  Importation  Ports of entry 

mentioned 

Stock received in  Units of sale used by 

traders  

CN (1) CN (1) S (1) + A (1) Commercially 

imported as cargo  

ND Sealed boxes and bags 

of dried plant material, 

measured in 

kilograms. 

Bottle of capsules 

(containing powdered 

plant material) and 

boxes of loose tea.  

CD (5) CD (5) R (5) 

 

Informally driven in 

on trucks by the 

trader’s family and 

friends visiting or 

intentionally bringing 

new stock. 

Zimbabwean land-

based ports of entry 

cited as main entrance 

points 

Fresh and/or dried 

plant material either 

loose under a canopy 

or tarpaulin and/or in 

large woven plastic 

bags or a large bundle 

of sticks and bark. 

Individual plant parts 

(i.e. single seed, pod 

or bulb) (Fig. 2.3F & 

G), Small bundles of 

bark or sticks (Fig. 

2.3B), Small plastic 

bags containing 

handfuls of plant 

material and premixed 

infusions in water sold 

in plastic bottles (Fig. 

2.3I). 

ER (1) ET (1) 

ER (1)  

S (1) + R (1) On a small 

commercial scale 

including sea and road 

container freight.  

Port of Durban and 

Mozambican land-

based ports of entry  

Dried plant material in 

bulk plastic bags 

sometimes measured 

in kilograms. 

Small plastic bags 

containing handfuls or 

spoonsful of plant 

material, and/or larger 

(e.g. kilogram) plastic 

bags sold as spices.  

ET (3) ET (3) 

IN (1) 

ZA (1) 

S (1) + A (1) + R (3) On a small 

commercial scale 

including container 

freight. 

Port of Durban, OR 

Tambo International 

Airport and 

Mozambican land-

based ports of entry 

Dried plant material in 

bulk plastic bags 

sometimes measured 

in kilograms. 

Small plastic bags 

containing handfuls or 

spoonsful of plant 

material, and/or larger 

(e.g. kilogram) plastic 

bags sold as spices. 
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TM trader group 

(#respondents) 

Sources (#citations) Vector (#citations)  Importation  Ports of entry 

mentioned 

Stock received in  Units of sale used by 

traders  

GH (1) GH (1) 

NG (1) 

CD (1) 

R (1) Informally driven by 

the trader’s friends and 

family visiting.  

Zimbabwean land-

based ports of entry 

Fresh and/or dried 

plant material either 

loose under a canopy 

and/or in large woven 

plastic bags and in the 

bags and pockets of 

visiting tourists. 

Premixed preparations 

in the form of tablets, 

capsules and infusions 

and individual plant 

parts usually 

purchased from traders 

from KE and CD.  

IN (4) IN (4) 

CA (2) 

KH (2) 

VN (2) 

S (4) + A (1) On a small 

commercial scale 

including container 

freight. 

Port of Durban, King 

Shaka International 

Airport (Durban) and 

OR Tambo 

International Airport. 

Bulk bags and boxes 

of plant material 

measures in kilograms. 

Dried material by sea 

and fresh by air. 

Dried plant material is 

packaged into plastic 

bags that are generally 

measured in grams and 

kilograms. Fresh 

material is sold by 

weight. 

NG (4) NG (4) 

SG (1) 

MG (1) 

S (2) + A (2) + R (3) The trader’s friends 

and family visiting or 

intentionally bringing 

new stock from West 

Africa or containers on 

freight ships. 

Through the port of 

Cape Town and/or 

Durban, OR Tambo 

International Airports 

and Zimbabwean land-

based ports of entry 

Fresh and/or dried 

plant material in large 

woven plastic or large 

plastic bags and/or 

cardboard boxes, 

measured by bagful or 

bundle of plant 

material. 

Sold as premixed 

infusions in water and 

less frequently, 

alcohol, tapped off 

into plastic bottles for 

the end user or sold as 

small bags of dried 

mixture for infusion 

by customer; small 

plastic bags of each 

individual medicine 

are also available for 

purchase.  

SO (11) SO (11) 

KE (Nairobi) (4) 

MZ (2) 

AE (Dubai) (2) 

S (3) + A (2) + R (11) The trader’s friends 

and family visiting or 

intentionally bringing 

new stock from East 

Africa or on a small 

commercial scale. 

Mozambican ports of 

entry, port of Durban, 

and OR Tambo 

International Airport 

Fresh and/or dried 

plant material either in 

bulk plastic bags 

measured in kilograms 

or more informal large 

woven plastic bags 

and or cardboard 

boxes.  

Packaged in small 

ziplocked plastic bags 

(Fig. 2.3A), vacuum-

packed plastic bags 

and loose seeds and 

sticks.  



Chapter 4 

65 

 

ER KH

VN

ZA

MD

MZ

KE

SG

CN

INAE

SO

NG
GH

CD

ET

JHB

CA

Key

Transported by sea

Transported by air

Transported by road

Southern Africa

Eastern Africa

Middle Africa

Western Africa

Western Asia

Southern Asia

Eastern Asia

Southeastern Asia
 

Fig. 4.2 Map indicating the source regions and cities of TM plant material found in this study as well as 

revealing how the plant material is transported from these regions. International Organisation for 

Standardization Alpha-2 country name codes: AE=United Arab Emirates; C=Democratic Republic of 

Congo; CN=China; ER=Eritrea; ET=Ethiopia; GH=Ghana; IN=India; KE=Kenya; KH=Cambodia; 

MG=Madagascar; MZ=Mozambique; NG=Nigeria; SG=Singapore; SO=Somalia; VN=Vietnam; 

ZA=South Africa. Text colour: red= important city; black = important country. 

 

Most of the inventoried plant material imported by the traders was sourced from the trader’s 

country of origin (i.e. Indian traders cited India as their main source for stock). However, several 

traders also mentioned other countries from which they receive plant stock. These include: 

Cambodia, Vietnam, and Canada cited by Indian traders; Dubai, Mozambique, and Kenya 

(specifically Nairobi) cited by Somalian traders; and Singapore and Madagascar cited by 

Nigerian traders. Eritrean traders identified a country other than their home country (Ethiopia) as 

their main source of medicinal plant stock (Table 4.1; Fig. 4.2). Similarly, Ghanaian traders 

identified Nigerian traders and traders from the DRC as their main sources of medicine. It 

appears that each immigrant group tends to use their own unique transport routes and there is 

only overlap or sharing of the routes between the different groups who originate from the same 

original geographical region. For example, West and Middle African immigrants (i.e. NI, GH 

and CD) use similar routes and Eastern African importers use similar routes to each other (Fig. 

4.2).  

 

Once the plant material is in Johannesburg, the traders sell and distribute it to other traders (e.g. 

some Somalian trader mentioned buying turmeric from Indian sources). Generally, the medicinal 

plant traders sell the plant material in smaller units of sale (Table 4.1). For example, Somalian 
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traders sell small sealed bags of powdered medicine (Fig. 4.3A), and traders from the DRC sell 

small bundles of plant material (Fig. 4.3B), and even singular bulbs or seeds (Figs. 4.3F, G; 

Table 4.1). Some groups sell the same plant species, but in different forms – for example, Indian 

traders offer whole fresh bitter melon (M. charantia) fruits (Fig. 4.3D), whereas Chinese 

medicines use a sliced and dried version of the plant (Fig. 4.3E). The different form in which 

plant material is imported and sold has a large effect on propagule viability. Some plant material 

was observed being introduced still encased in soil from the region of origin (Fig. 4.3C).  

 

A) B) C) 

D) E) F) 

G) H) I) 

 
Fig. 4.3 (A) small packet of powdered Ziziphus jujube sold by Somalian TM traders; (B) bundle of 

yellow bark or Annickia chlorantha sold by TM traders in a West African market; (C) large 

Amorphophallus paeoniifolius or Elephant foot yam sold by Indian traders, with soil present on the tuber; 

(D) fresh Momordica charantia sold by Indian traders; (E) a pre-cut and dried piece of bitter guard 

(Momordica charantia) sold by Chinese traders; (F) individual Kola nut seeds; (G) Aframomum 

alboviolaceum bulbs showing signs of germination but that have been killed through freezing by the 

trader from the Democratic Republic of Congo; (H) cut and dried piece of the Ginseng (Panax ginseng) 

rhizome from China; (I) TM infusions containing Zingiber officinale and Annickia chlorantha sold in 

plastic 250 ml, 500 ml and two litre bottles. 

 

Generally, the transportation chain for TM in South Africa is made up of three components: the 

plant material importer, trader, and end user (Fig. 4.4). There are many points along the transport 

chain at which potentially viable propagules may escape. Plant propagules arriving from western 



Chapter 4 

67 

 

and middle African regions are transported in large woven plastic bags and/or loose under a 

tarpaulin or canopy in the back of small trucks (Table 4.1). Medicinal plant materials from 

China, India, and Nigeria are brought into South Africa in shipping containers and by other 

freight, which is then either transported or repackaged and then transported leading to another 

opportunity for escape (Table 4.1). 

 

Once the plant material is in the shops or markets it is usually shared between traders and 

decanted into smaller selling units offering many opportunities for the escape of, for example, 

small seeds into the surrounding environment through spillage (Fig. 4.4). Lastly, the disposal of 

spoiled produce can also provide an opportunity to escape. Most traders said that they just throw 

away any spoiled stock, which would arrive finally in a landfill or on the roadside in areas with 

poor service delivery, where they could easily establish if viable under Johannesburg type 

conditions. The plant transporters, traders and customers are all potential vectors for the further 

spread of potentially viable plant propagules. 

 

Plant Importer Plant trader Plant user 

Spillage/unintentional 

release when repackaging 

Unintentional 

disposal of 

spoiled stock 

Escape Escape 

Spillage/unintentional release 

when repackaging for sale 

Unintentional release off 

of vectors through 

informal and poor 

transportation packaging 

Intentional 

cultivation in 

home garden  

Spillage/unintentional 

release when used 

Intentional 

cultivation in 

home garden  

Unintentional 

disposal of 

spoiled product 

Escape 

South African Environment 

 
Fig. 4.4 A diagram representing the TM trade as a transportation chain and the opportunities for plant 

propagules to escape into the South African environment.  

 

4.3.2 TM pathway introduction rate 

Overall, 214 different plant species were found being imported into South Africa as TM by the 

different immigrant groups interviewed for this study (Appendix J). The largest number of 

medicinal plants are introduced as Chinese medicines and teas (138 species), followed by Indian 
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medicine (35 species) and medicinal plants from the DRC (25 species), Nigeria (25 Species), 

Eritrea (21 species), Ethiopia (20 species), Somalia (12 species) and Ghana (9 species) (Fig. 4.5). 

Overall, 204 of the imported species are not indigenous to South Africa (Appendix J). Twenty-

two species are naturalized and/or cultivated aliens in South Africa, including Abelmoschus 

esculentus, Coriandrum sativum, Linum usitatissimum, and Trigonella foenum-graecum. Five 

species are listed as invasive species in South Africa, including Alisma plantago-aquatica, 

Eriobotrya japonica, Morus alba, Pueraria montana, Xanthium strumarium (Appendix J).  

 

Only about 47% (101 species) of the introduced species are imported in the form of a potential 

propagule (i.e. a plant part that can grow) (Table 4.2; Fig. 4.5). Thus, of the species introduced 

for Chinese medicine only 58 species (41% of the total species from China) are introduced as 

propagules, whereas 33 species (94% total species from India) of the plant material imported by 

Indian traders are in the form of propagules mainly seeds (Fig. 4.5). The propagule types 

introduced as medicine varies between immigrant groups. For example, the Chinese medicine 

trade import more rhizomes whereas most Indian, Ethiopian and Eritrean medicines are imported 

in the form of seeds (Fig. 2.5). Overall, however, seeds constitute the largest number of 

potentially viable propagules introduced, followed by fruits, rhizomes, tubers and seed pods (Fig. 

4.5; Table 4.2). 

 

Several of the species being introduced as propagules in this study are recognized as alien plants 

in South Africa (Table 4.2). Two species, A. plantago-aquatica and X. strumarium, are 

recognized as Category 1b invasive species (species that must be controlled) (NEMBA, 2014). 

Four species were identified as invasive species in South Africa but have not been defined into 

legal status categories (E); these include, Foeniculum vulgare, Moringa oleifera, Phoenix 

dactylifera and Prunus armeniaca (van Wilgen and Wilson 2018). Several species were 

identified as being in varying states of naturalisation or cultivation, including Momordica 

charantia, which has individuals surviving outside of captivity or cultivation (van Wilgen and 

Wilson, 2017), as well as: Abelmoschus esculentus, Acorus calamus, Allium sativum, Coix 

lacryma-jobi, Coriandrum sativum, Glycyrrhiza glabra, Linum usitatissimum, Sesamum indicum, 

Trigonella foenum-graecum Ziziphus jujube which are identified as naturalised alien species 

(SANBI, 2016). Furthermore, two species are listed on the South African watch list for alien 

species, namely Dioscorea oppositifolia and Elettaria cardamomum (Faulkner et al., 2014).  
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Fig. 4.5 (A) The total number of medicinal plant and fungi species imported in the form of propagules 

and non-propagules by prominent immigrant groups in South Africa; (B) the different types of potentially 

viable propagules introduced by each immigrant group. 
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Table 4.2 An inventory of TM plant species introduced as propagules through the TM trade in Johannesburg, South Africa. Abbreviations: IN=indigenous in 

South Africa; NA=naturalised alien; C=cultivated; 1b=Category 1(b) listed invasive species that must be controlled (SANBI, 2016, NEMBA 2014; van Wilgen 

and Wilson 2018); E=Unlisted invasive species with individuals dispersing surviving and reproducing across multiple sites (van Wilgen and Wilson 2018); 

C2=Individuals surviving outside of captivity or cultivation where introduced, reproduction occurring, but population not self-sustaining (van Wilgen and Wilson 

2018); WL=listed on the South African watch list for invasive species (Faulkner et al, 2014); CABI=listed as an invasive species in the Invasive Species 

Compendium; GISIN=listed with the Global Invasive Species Information Network; POWO=identified using Kew’s Plants of the World Online database. Bold 

text=species found to be viable in this study. Plant part abbreviations: bb=bulb; fr=fruit; rh=rhizome; sd=seed; sdp=seedpod; tu=tuber. International Organisation 

for Standardization (ISO) Alpha-2 country codes: CD=Democratic Republic of Congo; CN=China; ER=Eritrea; ET=Ethiopia; GH=Ghana; IN=India; 

NG=Nigeria; SO=Somalia. 

 
Species name Family Plant 

part 

Vector Trader 

group/s  

Citation 

frequency 

Transportation, storage & 

sale 

Native 

world region 
(POWO) 

Introduced 

world regions 
(POWO)  

Invasion 

history 

Abelmoschus esculentus 

(L.) Moench NA, C 

Malvaceae fr A + R  IN + NG (2) 4 Transported, stored & sold 

fresh. 

South & 

Southeast 

Asia 

Africa, 

Europe, Asia 

& Americas 

 

Acorus calamus L. NA Acoraceae 

 

rh A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

Northern 

America, 

Asia & 

Eastern 

Europe 

Europe, 

America & 

South Africa 

 

Actaea dahurica (Turcz. 

ex Fisch. & C.A.Mey.) 

Franch. 

Ranunculaceae 

 

rh A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

Eastern Asia 

 

  

Aframomum 

alboviolaceum (Ridl.) 

K.Schum. 

Zingiberaceae 

 

bb R CD (1) 2 Transported fresh, stored 

frozen by TM traders, bulbs 

sold individually in plastic 

bags or crushed.  

Eastern, 

Middle & 

Western 

Africa 

  

Aframomum corrorima 

(A.Braun) P.C.M.Jansen 

Zingiberaceae 

 

sd A, R + S ET + ER (2) 4 Transported & stored dry in 

large plastic bags and/or 

decanted into small plastic 

bags for sale. 

Eastern 

Africa 

  

Aframomum melegueta 

K.Schum.  

Zingiberaceae 

 

sd R CD (1) 3 Transported & stored dry in 

large plastic bags and/or 

decanted into small plastic 

bags for sale. 

Western & 

Middle 

Africa 
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Species name Family Plant 

part 

Vector Trader 

group/s  

Citation 

frequency 

Transportation, storage & 

sale 

Native 

world region 
(POWO) 

Introduced 

world regions 
(POWO)  

Invasion 

history 

Alisma plantago-

aquatica L.1b (GISIN) 

Alismataceae 

 

rh A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

Europe, Asia 

& Northern, 

Easter & 

Middle 

Africa 

Southern 

Africa, 

Australia, 

South 

America & 

Northern 

America. 

Listed as 

invasive on 

GISIN 

Allium sativum L. C Amaryllidaceae 

 

bb A, R + S IN, NG + 

ET (3) 

3 Transported, stored & sold 

fresh. 

Western & 

Central Asia 

Asia, Europe, 

Northern 

Africa & 

America 

 

Allium tuberosum 

Rottler ex Spreng. 

Amaryllidaceae 

 

sd A + S CN (1) 1 Transported & stored dry, 

often ground into a powder 

and sold in capsule form.  

Southern, 

Southeastern 

and Eastern 

Asia 

Asia, Europe 

& America 

 

Alpinia officinarum 

Hance 

Zingiberaceae 

 

rh A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

Southern & 

Southeastern 

Asia 

  

Amomum longiligulare 

T.L.Wu 

Zingiberaceae 

 

fr A + S CN (1) 1 Dried & packaged before 

transport, often ground into a 

powder and sold in capsule 

form. 

Southern & 

Southeastern 

Asia 

  

Amomum maximum 

Roxb. 

Zingiberaceae 

 

fr A + S CN (1) 1 Dried & packaged before 

transport, often ground into a 

powder and sold in capsule 

form. 

Southern, 

Southeastern 

& Eastern 

Asia 

  

Amomum subulatum 

Roxb. 

Zingiberaceae 

 

sdp A + S ER & IN (2) 4 Dried and packaged before 

transportation, often decanted 

into smaller packages by the 

trader. 

Southern, 

Southeastern 

& Eastern 

Asia 

  

Amomum villosum Lour. Zingiberaceae 

 

fr A + S CN (1) 1 Dried & packaged before 

transport, often ground into a 

powder and sold in capsule 

form. 

Southern, 

Southeastern 

& Eastern 

Asia 
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Introduced 

world regions 
(POWO)  

Invasion 

history 

Amorphophallus 

paeoniifolius (Dennst.) 

Nicolson 

Araceae 

 

tu A + S IN (1) 1 Transported as an unprepared 

whole tuber encased in soil, 

often cut up into pieces for 

sale by the plant trader. 

Southern, 

Southeastern 

& Eastern 

Asia & 

Australia  

Madagascar  

Anemarrhena 

asphodeloides Bunge 

Asparagaceae 

 

rh A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

Eastern Asia 

 

Korea, 

Taiwan 

 

Anethum graveolens 

L.(CABI) 

Apiaceae 

 

sd A + S IN (1) 3 Transported and stored dry, 

decanted into smaller plastic 

bags for sale. 

Central, 

Western Asia 

& Middle 

and Northern 

Africa 

Sub-Saharan 

Africa, 

Europe, South 

& East Asia 

Americas. 

Cuba, Spain 

& Lithuania 

Annona reticulata L. 

(CABI) 

Annonaceae 

 

fr A + S IN (1) 1 Transported, stored & sold 

fresh. 

Latin 

America 

Southeastern 

Asia, Eastern 

& Western 

Africa, South 

America 

Guam, 

Singapore, 

Australia 

Asimina sp. Annonaceae 

 

fr+l R GH (1) 1 Transported, stored & sold 

fresh. 

Northern 

America 

  

Asparagus 

cochinchinensis (Lour.) 

Merr. 

Asparagaceae 

 

tu A + S CN (1) 1 Cut up, dried & packaged 

before, often ground into a 

powder and sold in capsule 

form. 

Eastern & 

Southeastern 

Asia 

  

Atractylodes lancea 

(Thunb.) DC. 

Compositae 

 

rh A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

East and 

Southeastern 

Asia & 

Western 

Europe 

  

Atractylodes 

macrocephala Koidz. 

Compositae 

 

rh A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

 

Southeastern 

& Southern 

Asia 
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Introduced 

world regions 
(POWO)  

Invasion 
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Azadirachta indica 

A.Juss. (CABI) 

Meliaceae 

 

l, sd + 

bk 

A, R + S  GH, NG + 

CD (3) 

3 Transported & stored dry in 

large plastic bags and/or 

decanted into small plastic 

bags for sale. 

Southern, 

Southeastern 

& Western 

Asia 

South Asia, 

South 

America & 

Equatorial 

Africa 

African & 

Caribbean 

countries  

Bletilla striata (Thunb.) 

Rchb.f. 

Orchidaceae 

 

tu A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

Eastern & 

Southeastern 

Asia 

  

Brassica sp. Brassicaceae 

 

sd A + S IN (1) 3 Transported & stored dry in 

large plastic bags and/or 

decanted into small plastic 

bags for sale. 

Asia   

Bunium bulbocastanum 

L. (CABI) 

Apiaceae 

 

sd A + S IN (1) 1 Transported as dry seed often 

decanted into smaller 

packages by traders. 

Southern 

Europe 

Europe Austria, 

Czech 

Republic, 

Denmark, 

Finland, 

Norway, 

Slovakia, & 

Sweden  

Cicer arietinum L.  Leguminosae 

 

sd A, R + S SO (1) 1 Transported as ground up 

powder. 

Western Asia Europe, Asia, 

Australia, 

South 

America, 

Northern, 

Wester, 

Eastern & 

Middle 

Africa. 

 

Citrus aurantium L.  Rutaceae 

 

fr A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

Southeastern 

Asia 

  

Citrus reticulata Blanco Rutaceae 

 

fr A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

Southeastern 

& Eastern 

Asia 
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world regions 
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Clematis sp. Ranunculaceae 

 

rt + rh A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

Asia   

Cnidium monnieri (L.) 

Cusson 

Apiaceae 

 

fr A + S CN (1) 1 Cut and dried before 

transportation. 

Asia   

Coffea sp. Rubiaceae 

 

sd  SO + ET (2) 2 Cut and roasted before 

transportation. 

Eastern 

Africa 

  

Coix lacryma-jobi L.NA Poaceae 

 

sd A + S CN (1) 1 Transported & stored dry, 

often ground into a powder 

and sold in capsule form. 

Southern, 

Southeastern 

& Eastern 

Asia 

Americas, 

Africa, 

Europe, 

Western Asia 

& Central 

Asia 

 

Cola acuminata 

(P.Beauv.) Schott & 

Endl. 

Malvaceae 

 

 

sd A, R + S CD, NG + 

GH (3) 

5 Transported and sold as fresh 

seed with outer covering. 

Traders observed storing long 

term in freezer. 

Middle 

Africa 

Caribbean & 

West Africa 

 

Coptis chinensis Franch. Ranunculaceae 

 

rh A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

Eastern Asia   

Coriandrum sativum 

L.NA (CABI) 

Apiaceae 

 

sd A + S IN (1) 3 Transported & stored dry in 

large plastic bags and/or 

decanted into small plastic 

bags for sale. 

Western Asia Europe, 

Africa, 

Southern Asia 

& Americas 

Israel, 

Lebanon, 

Morocco, & 

Taiwan  

Corydalis yanhusuo 

(Y.H.Chou & Chun 

C.Hsu) W.T.Wang ex 

Z.Y.Su & C.Y.Wu 

Papaveraceae 

 

tu A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

East Asia 

 

  

Crataegus pinnatifida 

Bunge 

Rosaceae 

 

fr A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

 

Western & 

Eastern Asia 

Uzbekistan  
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Cuminum cyminum L. Apiaceae 

 

sd A, R + S IN+ ER (2) 4 Transported & stored dry in 

large plastic bags and/or 

decanted into small plastic 

bags for sale. 

Western & 

Southern 

Asia 

Northern 

Africa, 

Southern 

Europe, 

Central 

America, 

Northern Asia 

& India 

 

Curcuma longa L. Zingiberaceae 

 

rh A, R + S IN, SO + ET 

(3) 

7 Transported stored & sold 

fresh imported from other 

regions and South Africa 

(seasonal), Also traded in a 

dried and powdered form. 

Southern 

Asia 

Southeastern 

& Eastern 

Asia, 

Australia, 

Caribbean & 

Western 

Africa 

 

Curcuma sp. Zingiberaceae 

 

rh A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

Southern 

Asia 

  

Cuscuta chinensis Lam. Convolvulaceae 

 

sd A + S CN (1) 1 Transported & stored dry, 

often ground into a powder 

and sold in capsule form. 

Asia, 

Australia, 

Central 

America, 

Eastern 

Africa & 

Western 

Africa 

Western Asia  

Cynanchum glaucescens 

(Decne.) Hand.-Mazz. 

 Apocynaceae rt + rh A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

East Asia 

 

  

Cyperus rotundus L. 
(CABI) 

Cyperaceae 

 

rh A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

Africa, 

Australia, 

Asia & 

Europe 

Americas Cambodia, 

Vietnam, 

Mexico & 

America  
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Dimocarpus longan 

Lour. 

Sapindaceae 

 

fr A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

Southern, 

Southeast & 

Eastern Asia 

Southeastern 

Asia 

 

Dioscorea oppositifolia 

L.WL (GISIN) 

Dioscoreaceae 

 

rh A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

Southern & 

Southeastern 

Asia 

 Listed on 

GISIN 

Dryopteris 

crassirhizoma Nakai 

Dryopteridaceae 

 

rh A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

Eastern Asia   

Echinochloa 

frumentacea Link 

Poaceae 

 

sd A + S IN (1) 2 Transported & stored dry in 

large plastic bags and/or 

decanted into small plastic 

bags for sale. 

India Australia, 

Asia, Europe, 

Sub-Saharan 

Africa & 

Americas 

 

Elettaria cardamomum 

(L.) Maton WL 

Zingiberaceae 

 

sdp A, R + S IN, ER, ET 

(3) 

5 Transported & stored dry in 

large plastic bags and/or 

decanted into small plastic 

bags for sale. 

Southern 

India 

 

South-eastern 

Asia 

 

Foeniculum vulgare 

Mill. E (CABI) 

Apiaceae 

 

sd A + S IN, CN (2) 4 Transported & stored dry, 

decanted into small plastic 

bags for sale by Indian traders 

and ground into powder by 

Chinese traders. 

West Asia, 

South 

Europe, 

North & East 

Africa 

Europe, Asia, 

Sub-Saharan 

Africa & 

Americas 

California, 

New 

Zealand & 

Australia  

Forsythia suspensa 

(Thunb.) Vahl 

Oleaceae 

 

fr A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

Eastern Asia 

 

Northern 

America, 

Europe & 

Eastern Asia 

 

Fritillaria cirrhosa 

D.Don 

Liliaceae 

 

bb A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

South, 

Southeastern 

& Eastern 

Asia 
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Garcinia kola Heckel  Clusiaceae 

 

sd A, R + S CD, NG (2) 3 Transported & stored dry, 

sometimes stored frozen in 

large plastic bags and/or 

decanted into small plastic 

bags for sale. 

Middle & 

Western 

Africa 

  

Gardenia jasminoides 

J.Ellis (CABI) 

Rubiaceae 

 

fr A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

Southern & 

Southeastern 

Asia 

Korea Japan, 

Korea, 

Taiwan, 

America & 

Italy 

Ginkgo biloba L. Ginkgoaceae 

 

sd A + S CN (1) 1 Transported & stored dry, 

often ground into a powder 

and sold in capsule form. 

Eastern Asia America & 

Eastern Asia 

 

Gladiolus sp. Iridaceae 

 

bb  CD (1) 1 Transported fresh but often 

stored frozen by medicinal 

traders. 

Western & 

Middle 

Africa 

  

Glycyrrhiza glabra L. 
NA 

Leguminosae 

 

rh A + S CN, IN (2) 3 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

Western, 

Central & 

Eastern Asia, 

Southern & 

Eastern 

Europe 

Australia, 

Northern 

Africa, 

Southern 

Europe & 

Southern 

Africa 

 

Illicium verum Hook.f. Schisandraceae 

 

sdp A + S IN (1) 3 Transported & stored dry in 

large plastic bags and/or 

decanted into small plastic 

bags for sale. 

Eastern & 

Southeastern 

Asia 

Cambodia  

Lepidium sativum L. Brassicaceae 

 

 

 

sd A, R + S ER, ET IN 

(3) 

6 Transported & stored dry in 

large plastic bags and/or 

decanted into small plastic 

bags for sale. 

Northern 

Africa, 

Western Asia 

and Europe 

 

Eastern 

Europe, 

Central & 

South Asia, 

Americas, 

Northern, 

Western & 

Eastern Africa 
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Ligusticum striatum DC. Apiaceae 

 

rh A + S CN (1) 1 Cutup, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

Southern & 

Western Asia 

 

  

Ligustrum sp. Oleaceae 

 

fr A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

Asia 

 

  

Linum usitatissimum L. 
NA (CABI) 

Linaceae 

 

sd A, S + R IN, ET & 

ER (3) 

7 Transported & stored dry in 

large plastic bags and/or 

decanted into small plastic 

bags for sale. 

Western & 

Southern 

Asia & 

Eastern 

Europe  

The America, 

Northern, 

Eastern & 

Middle 

Africa, 

Southern 

Europe & 

parts of Asia. 

Ukraine  

Luffa cylindrica (L.) 

M.Roem. 

Cucurbitaceae 

 

fr A + S IN (1) 1 Transported and stored fresh 

from India and/or South 

Africa depending on the 

season. 

South & 

Western 

Asia, 

Southern & 

Eastern 

Africa & 

Australia 

  

Lycium barbarum L. Solanaceae 

 

fr A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

Eastern Asia 

 

The Americas, 

Europe, 

Western Asia 

& Australia 

 

Momordica charantia L. 
C2 

Cucurbitaceae 

 

fr A + S CN, IN (2) 2 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form by Chinese 

traders; transported and sold 

fresh by Indian traders. 

Sub-Saharan 

Africa & 

Southern 

Asia 

  

Monodora myristica 

(Gaertn.) Dunal 

Annonaceae 

 

sd A, R + S CD, NG (2) 3 Transported & stored dry in 

large plastic bags and/or 

decanted into small plastic 

bags for sale. 

Western, 

Middle & 

Eastern 

Africa 
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Moringa oleifera Lam. 
E (CABI) 

Moringaceae 

 

sdp + l A, R + S IN, CD, NG 

(3) 

6 Transported, stored & sold 

fresh by Indian traders. Seeds 

transported & sold dry in 

small plastic bags by Nigerian 

and CD traders. 

Southern 

Asia 

 

Tropical 

Africa, 

Middle & 

South 

America 

China, 

Philippines, 

Palau, the 

Solomon 

Islands & 

Cuba  

Myristica fragrans 

Houtt. 

Myristicaceae 

 

sd A, R + S IN, CD, NG, 

ER (4) 

7 Transported & stored dry in 

large plastic bags and/or 

decanted into small plastic 

bags for sale. Often pre-sliced 

or ground into powder by 

Indian and Eritrean traders. 

Southeastern 

Asia 

 

East & 

Southeastern 

Asia 

 

Nigella sativa L. Ranunculaceae 

 

sd A, R + S IN, NG, SO, 

ET & ER 

(5) 

13 Transported & stored dry in 

large plastic bags and/or 

decanted into small plastic 

bags for sale. 

Western Asia 

& Europe 

 

Northern & 

Eastern 

Africa, & 

Europe 

 

Notopterygium incisum 

K.C.Ting ex H.T.Chang 

Apiaceae 

 

rt + rh A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

Eastern Asia 

 

  

Ocimum basilicum L. Lamiaceae 

 

sd A, R + S ET, ER & 

IN (3) 

3 Transported & stored dry in 

large plastic bags and/or 

decanted into small plastic 

bags for sale. 

Southern, 

Southeastern 

& Eastern 

Asia 

Sub-Saharan 

Africa, 

Middle & 

South 

America, 

Europe & 

Central Asia 

 

Ophiopogon japonicus 

(Thunb.) Ker Gawl. 
(CABI) 

Asparagaceae 

 

tu A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

Southeastern 

& Eastern 

Asia 

The Americas 

& 

Southeastern 

Asia 

Present in 

China, 

Japan, 

Korea & 

Croatia  

 

Panax ginseng 

C.A.Mey. 

Araliaceae 

 

rh A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

Eastern Asia 
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Phoenix dactylifera L. E 

(CABI) 

Arecaceae 

 

fr A, R + S SO, ET, IN 

(3) 

7 Transported & stored dry in 

large plastic bags and/or 

decanted into small plastic 

bags for sale. 

Southern & 

Western Asia 

 

Australia, 

Northern & 

Eastern 

Africa, 

America & 

South Asia 

Southern 

California 

and New 

Zealand  

Phyllanthus emblica L. Phyllanthaceae 

 

fr A + S IN (1) 1 Transported, stored & sold 

fresh and/or frozen. 

Southern, 

South-

Eastern & 

Eastern Asia 

Caribbean  

Pinellia ternata 

(Thunb.) Makino 

Araceae 

 

tu A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

East Asia 

 

Europe & 

North 

America 

 

Piper longum L. Piperaceae 

 

fr A, R + S IN, ER (2) 2 Transported & stored dry in 

large plastic bags and/or 

decanted into small plastic 

bags for sale. 

Southern, 

Southeastern 

& Eastern 

Asia 

Eastern Asia  

Piper nigrum L. Piperaceae 

 

sd A, R + S CD, ER, ET, 

NG, GH & 

IN (6) 

10 Transported & stored dry in 

large plastic bags and/or 

decanted into small plastic 

bags for sale. 

Southern 

Asia 

 

Eastern and 

Southeastern 

Asia, Western 

Africa & 

Middle 

America 

 

Plantago asiatica L. Plantaginaceae 

 

sd A + S CN (1) 1 Transported & stored dry, 

often ground into a powder 

and sold in capsule form. 

Southern, 

Southeastern, 

eastern Asia  

Eastern 

Europe 

 

Platycladus orientalis 

(L.) Franco 

Cupressaceae 

 

sd A + S CN (1) 1 Transported & stored dry, 

often ground into a powder 

and sold in capsule form. 

Eastern Asia 

 

North 

America & 

Europe 

 

Polyporus umbellatus 

(Pers.) Fr. 

Polyporaceae sc A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 
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Prunus armeniaca L. E Rosaceae 

 

sd A + S CN (1) 1 Transported & stored dry, 

often ground into a powder 

and sold in capsule form. 

Western, 

Central & 

Eastern Asia 

 

Australia, 

North Africa, 

Europe & 

North 

America 

 

Prunus davidiana 

(Carrise) Franch. 

Rosaceae 

 

sd A + S CN (1) 1 Transported & stored dry, 

often ground into a powder 

and sold in capsule form. 

Eastern Asia   

Pterocarpus santalinus 

L.f. 

Leguminosae 

 

sd A, R + S SO (1) 3 Transported & stored dry in 

large plastic bags and/or 

decanted into small plastic 

bags for sale. 

Southern 

Asia 

Bangladesh  

Rheum tanguticum 

Maxim. Ex Balf 

Polygonaceae 

 

rt + rh A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

Eastern Asia 

 

Austria  

Ruta chalepensis L. 
(CABI) 

Rutaceae 

 

sdp A, R + S ET, ER (2) 2 Transported & stored dry in 

large plastic bags and/or 

decanted into small plastic 

bags for sale. 

Northern 

Africa, 

Southern 

Europe & 

Western Asia 

Middle & 

South 

America, 

Angola, 

Ethiopia 

&Yemen 

Listed as 

Invasive, no 

information 

on countries  

Salvia hispanica L. Lamiaceae 

 

sd A + S IN (1) 2 Transported & stored dry in 

large plastic bags and/or 

decanted into small plastic 

bags for sale. 

Latin 

America 

South 

America & 

Europe 

 

Schisandra sp. Magnoliaceae 

 

fr A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

Asia   

Sesamum indicum L. NA Pedaliaceae 

 

sd A + S CN (1) 1 Transported & stored dry, 

often ground into a powder 

and sold in capsule form. 

Southern 

Asia 

Asia, Europe, 

Africa & The 

Americas 

 

Smilax glabra Roxb. Smilacaceae 

 

rh A + S CN (1) 1 Cut up, dried & packaged 

before transport, often ground 

into a powder and sold in 

capsule form. 

Southeastern 

& Eastern 

Asia 
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Stemona sp. Stemonaceae 

 

tu A + S CN (1) 1 Cut up, dried & packaged 

before transport often ground 

into a powder and sold in 

capsule form. 

Asia 

 

  

Trachyspermum ammi 

(L.) Sprague ex Turrill 
(CABI) 

Apiaceae 

 

sd A, R + S ER, ET & 

IN (3) 

4 Transported & stored dry in 

large plastic bags and/or 

decanted into small plastic 

bags for sale. 

Southern 

Asia 

Africa, Asia & 

Europe 

Listed as 

Invasive, no 

region 

information  

Tribulus terrestris L. IN 

(CABI) 

Zygophyllaceae 

 

sd A + S CN (1) 1 Transported & stored dry, 

often ground into a powder 

and sold in capsule form. 

Asia, Europe 

& Africa 

 

The Americas Listed as 

Invasive, no 

region 

information  

Trigonella foenum-

graecum L. NA 

Leguminosae 

 

sd A, R + S ET, ER & 

IN (3) 

7 Transported & stored dry in 

large plastic bags and/or 

decanted into small plastic 

bags for sale. 

Southern & 

Western Asia 

Introduced 

Asia. Europe 

& Africa incl. 

South Africa 

 

Unidentified (Tiny 

bean) 

Unidentified 

 

sdp A + S IN (1) 1 Transported, stored & sold 

fresh and/or dried.  

Asia   

Vitellaria paradoxa 

C.F.Gaertn. 

Sapotaceae 

 

sd A, R + S NG (1) 1 Transported and sold as oil. Western, 

Middle & 

Eastern 

Africa 

  

Wolfiporia extensa 

(Peck) Ginns 

Polyporaceae sc A + S CN (1) 1 Cut up, dried & packaged 

before transport into, often 

ground into a powder and 

sold in capsule form. 

   

Xanthium strumarium 

L.1b 

Compositae 

 

fr A + S CN (1) 1 Cut up, dried & packaged 

before transport into, often 

ground into a powder and 

sold in capsule form. 

South 

America 

Asia, Europe, 

Northern & 

Southern 

Africa 

Invasive 

species, 

South Africa  

Xylopia aethiopica 

(Dunal) A.Rich. 

Annonaceae 

 

sdp R CD (1) 1 Transported & stored dry in 

large plastic bags and/or 

decanted into small plastic 

bags for sale. 

Western, 

Middle & 

Eastern 

Africa 
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Species name Family Plant 

part 

Vector Trader 

group/s  

Citation 

frequency 

Transportation, storage & 

sale 

Native 

world region 
(POWO) 

Introduced 

world regions 
(POWO)  

Invasion 

history 

Zingiber officinale 

Roscoe (CABI) 

Zingiberaceae 

 

rh A, R + S CD, SO, ET, 

ER, NG, 

GH, IN, CN 

(8) 

17 Transported, Stored and sold 

fresh and/or powdered. 

Southern & 

Eastern Asia 

 

Madagascar, 

Australia, 

Middle 

America & 

South eastern 

Asia 

Taiwan, 

Puerto Rico 

& 

Queensland, 

Australia  

Ziziphus jujuba Mill. NA 

(CABI) 

Rhamnaceae 

 

fr + l A, R + S CN, SO (2) 4 Cut up, dried & packaged 

before, often ground into a 

powder and sold in capsule 

form. 

Eastern Asia South & 

Central Asia, 

North and 

Western 

Africa, 

Europe & 

Middle 

America 

Australia, 

Southern 

African 

countries, 

Pacific & 

Indian 

Ocean 

islands 
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4.3.2.1 Species’ native and introduced regions 

Although the medicinal plants were reported by the traders in this study as being imported from 

specific countries and regions, these plants are indigenous to regions across the world, many of 

which overlap (Table 4.2; Fig. 4.6). Most of the medicinal plant species introduced to South 

Africa as potential propagules are originally indigenous to Asia, specifically East and South 

Asia, followed by South-eastern Asia, Western Asia, and Central Asia. Eastern, Middle, and 

Western Africa and Eastern Europe each, are regions to which 11-15 of the potentially viable 

medicinal species are indigenous (Fig. 4.6). The remaining regions account for the native regions 

of fewer than 10 of the species discovered being introduced as medicinal plants to South Africa 

in this study. 

 

Of the 101 medicinal species documented as being imported as potential propagules in this 

study, 55 have been introduced to other world regions where they are not native, according to the 

POWO (Table 4.2). Of the 55, only 21 are recognized as invasive species in other parts of the 

world when compared against the Incisive Species Compendium (CABI) and Global Invasive 

Species Information Network (GISIN) (Table 4.2). These species include Z. officinale (which is 

recognized as invasive in Taiwan, Puerto Rico and Queensland, Australia), M. oleifera (which is 

recognized as invasive in China, Philippines, Palau, the Solomon Islands, and Cuba), and F. 

vulgare (which is recognized as invasive in California, New Zealand and Australia) (Table 4.2). 

 

 
Fig. 4.6 Regions of the world where alien medicinal plant species imported as potential propagules into 

South Africa are indigenous. Regional data accessed from the POWO database. The different colours 

indicate the number of species that are indigenous to each region. 
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4.3.2.2 Measures of propagule pressure 

Only three (10%) participants were willing to talk in detail about the plant volumes they trade in. 

These traders usually owned formal shops that sold medicines and other products. The other 

traders (90%) either refused to answer the question or cited widely varying and vague units 

(volume) and sizes of delivery and sale (Table 4.1). For example, immigrant groups such as 

China, India, Ethiopia, and Eritrea where observed trading in kilograms and/or full bags or 

boxes. However, traders from the DRC, Nigeria, Somalia, and Ghana receive and sell plant 

material in informal units such as handfuls, bundles, bags and truck-fulls (Table 4.1). Thus, a 

direct volume-based measure of propagule pressure was impossible to measure, and the 

frequency of citations of species and the number of immigrant groups importing the species were 

used as proxies for propagule pressure (Fig. 4.7).  

 

Overall, Z. officinale (Ginger) has the highest propagule pressure of all the species introduced by 

the TM pathway (Fig. 4.7), was mentioned by 57% (17) of the immigrant traders interviewed 

and was mentioned by at least one trader from each immigrant group interviewed for this study 

(Table 4.2; Fig. 4.7). The next highest propagule pressures were for N. sativa, P. nigrum and M. 

fragrans (Fig. 4.7). Both the measures of propagule pressure used in this study showed that T. 

foenum-graecum, M. oleifera, L. sativum and L. usitatissimum have high propagule pressures. 

Species with low propagule pressures (i.e. mentioned only once) include A. paeoniifolius and 

Phyllanthus emblica (Table 4.2). 

 

4.3.2.3 Species viability  

Nineteen of the potentially viable species collected in this study were sold as viable plant parts 

(Table 4.3). Generally, the number of seeds that germinated under Johannesburg conditions (in 

the soil) were less than those that germinated under more controlled conditions (i.e. between 

paper) (Table 4.3). Overall, T. foenum-graecum, S. hispanica, and F. vulgare have high 

germination rates, whereas R. chalepensis, S. hispanica and C. cyminum have the lowest 

germination rates under controlled conditions. Linum usitatissimum and N. sativa grew well 

under soil, and thus may pose a higher threat of invasion under escape-type conditions. Most 

species found to be viable are introduced in the form of small seeds (Table 4.3). Trigonella 

foenum-graecum and L. sativum germinated the fastest (i.e. within six days) (Fig. 4.8). Some of 

the slowest germination times were recorded for N. sativa (15–16 days), R. chalepenesis (18 

days), and C. cyminum (15–17 days) (Fig. 4.8). Thus, most of the viable species are introduced 

as small fast-growing seeds (Table 4.3, Fig. 4.8). Because of the high prices of the Chinese 

plants, and traders refusing to sell samples, propagule material could not be tested for viability.  
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Fig. 4.7 The (A) frequency of species citations (number of traders selling and importing TM species), and 

(B) the number immigrant groups recorded selling an importing TM species, in Johannesburg.  
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Table 4.3 Viable plant propagules introduced into South Africa by the international medicinal plant trade. 

Plant part abbreviations: bb=bulb; rh=rhizome; sd=seed; tu=tuber. 

 

 

Fig. 4.8 The different germination times and overall germination rates of the different species found to be 

viable in this study using the (A) between paper method, and (B) in soil method under Johannesburg 

conditions that mimic escape into the environment. 

Species  Common name Propagule 

dimension 

and type 

Germination % Number of 

groups 

importing 
Mean  Between 

paper  

In soil  

Amorphophallus 

paeoniifolius 

Elephant foot 

yam 

Large tu 100 - 100 1 

 

Curcuma longa Turmeric Large rh 100 - 100 3 

Zingiber officinale  Ginger Large rh 100 - 100 8 

Allium sativum Garlic Medium bb 98 - 98 3 

Trigonella foenum-

graecum  

Ethiopian 

Fenugreek 

Small sd 88 95 80 3 

 

Nigella sativa  Black seed Small sd 87 84 89 5 

Lepidium sativum  Garden cress Small sd 86 95 76 2 

Foeniculum vulgare Fennel Small sd 83 93 72 2 

Linum usitatissimum  Linseed Small sd 79 78 80 3 

Brassica sp. Mustard seed Small sd 77 80 73 1 

Trachyspermum ammi  Caraway Small sd 76 88 64 2 

Echinochloa frumentacea Indian barnyard 

millet 

Small sd 63 71 54 1 

 

Ocimum basilicum  Sweet basil Small sd 53 58 48 3 

Coriandrum sativum  Coriander Small sd 52 80 24 1 

Moringa oleifera Moringa Medium sd 45 56 34 3 

Aframomum 

alboviolaceum 

Matungulupoli Medium bb 34 - 34 1 

 

Cuminum cyminum  Cumin Small sd 29 48 10 2 

Salvia hispanica  Chia seeds Small sd 17 18 16 1 

Ruta chalepensis  Ethiopian Rue Small sd 9 18 0 2 
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4.4 Discussion 

 

4.4.1 Pathway prominence 

The TM pathway can be defined as an ‘Escape from Confinement’ type pathway under the CBD 

scheme for categorizing introduction pathways (CBD, 2014; Essl et al., 2015). Escape from 

confinement is the intentional introduction of alien species by people, usually as a commodity 

(e.g. medicinal plant substances), but the species is then accidentally or irresponsibly released 

into the surrounding environment (CBD, 2014; van Wilgen and Wilson, 2018). In the case of 

TM, human assistance in the movement of the plants is high and the vectors used to move alien 

species are vehicles, ships, and aeroplanes.  

 

Some vector types are specific to immigrant groups (i.e. overseas immigrants make use of only 

sea and air vectors, while African immigrants tend largely to make use of road transportation 

with sea and air routes being used less frequently). The plant material from sub-Saharan African 

regions is often trucked in by road by the trader's friends and family, which is consistent with the 

historical findings of Mander (1998) who found that one of the main plant movers from other 

African countries are the visiting relatives of the traders. Mander (1998) also reported that TM 

plant material is imported from other African countries on an informal and unauthorised basis, 

which is likely to still be true since none of the traders interviewed for this study mentioned any 

documentation needed to bring the plant material into South Africa.  

 

South Africa has 72 official international ports of entry that TM plant importers can make use of: 

54 land-based ports of entry for vehicles, eight seaports, and 10 airports (Faulkner and Wilson, 

2018). In general, the most commonly used ports of entry for TM include borders between South 

Africa and Zimbabwe (including Beitbridge) and Mozambique (including Lebombo). Further, 

the use of the sea ports of Durban and Cape Town and OR Tambo International airport were 

mentioned. Interestingly, there was no mention of the use of ports of entry between South Africa 

and Namibia and Botswana as a gateway to the introduction of TM plants.  

 

The ports of entry highlighted in this study should be better monitored for plant introductions to 

curb the number of alien plant propagules entering South Africa as TM. According to the Deputy 

Director of Biosecurity enforcement: of the ports of entry/exit under the Department of 

Environmental affairs, currently only three of South Africa’s ports of entry (OR Tambo 

International Airport and the land border posts of Beitbridge and Lebombo) are monitored by 

compliance officials (Mr. Oupa Chauke, pers. comm., 11/07/2018). However, according to the 
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first national status report on the ‘Status of Biological Invasion and their Management in South 

Africa’ only OR Tambo international airport is effectively monitored for alien species 

introduction (van Wilgen and Wilson, 2018).  

 

A surprising finding is that some medicinal plant material is being introduced from unexpected 

regions and countries when compared with the immigrant group importing them. For example, 

Indian traders mentioned importing medicinal species from Canada, and a Nigerian trader 

mentioned receiving stock from Singapore. This type of information is important for planning 

control measures because not all species are introduced from the immigrant group's countries of 

origin and only monitoring transport vectors from these regions will allow the detection of 

introductions of plant propagules from these more unexpected regions. Interestingly, Eritrean 

traders make use of Ethiopia as their primary source of stock rather than their own country, 

which is probably due to these two countries sharing many medicinal plant species, and Ethiopia 

having better and more reliable transport routes to South Africa. 

 

The unintentional release of plant material could occur at any point along the introduction 

pathway. Firstly, viable plant material could fall off or out of trucks and/or containers when they 

arrive in South Africa through any of its 72 poorly monitored ports of entry (Faulkner et al., 

2017). Secondly, when plant material is packaged, delivered, distributed, decanted and 

repackaged into more informal packaging for sale in shops and markets, there is a large 

probability that some plant propagules, particularly small easily lost seeds, will be dropped and 

could grow. Thirdly, most traders of fresh produce like Amla (P. emblica), said that they throw 

away any spoiled medicinal plants that are likely to end up in the surrounding environment, or in 

landfill where they may grow and establish a population. Finally, the TM end user will distribute 

the plant propagules that could be dropped, thrown away or even cultivated in their own home 

garden for medicinal use.  

 

According to the most recent assessment of introduction pathways in South Africa, two of the 

largest plant introduction pathways, horticulture and agriculture, have introduced 237 and 91 

different viable plant taxa into South Africa, respectively (Faulkner and Wilson, 2018). The TM 

trade has been shown to introduce at least 22 viable Indian-based alien species (Wojtasik, 2013; 

Byrne et al., 2017). Further, this study has revealed that 101 TM plants are imported in the form 

of plant propagules, 19 of which are viable under Johannesburg-type conditions. These numbers 

alone are larger than other ‘Escape from Confinement’ type pathways such as the ‘Botanical 

garden, Zoo and Aquaria’ pathway recognized in the recent national status report (van Wilgen 
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and Wilson, 2018). Further, the combined number (37) of viable plants found introduced by 

these two TM studies are similar to the number of taxa introduced through forestry (30 taxa), a 

well-recognised introduction pathway (van Wilgen and Wilson, 2018). Yet the TM trade is not 

represented in the Invasion Status Report, probably due to lack of data and information on this 

largely understudied pathway. 

 

4.4.2 Pathway introduction rate 

The international TM trade in South Africa is an introduction pathway for at least 213 alien plant 

species, which in invasion biology terms means that the colonization pressure associated with the 

pathways is high (Lockwood et al., 2009). However, only about half (101) of these species are 

introduced as potentially viable plant propagules. Of those, most are introduced as seeds and 

rhizomes, which are some of the most successful plant reproduction units. Chinese immigrants 

have the potential to import the most medicinal plant species (including potential propagules) 

following the trends found in chapter three. Cumulatively, however, all the smaller contributors 

(including mostly immigrants from sub-Saharan regions) introduce similar numbers and higher 

propagule pressures of potentially viable alien plants. Thus, many smaller importers and traders 

can have a similar or even larger effect than large importers in terms of the colonization pressure 

associated with the TM trade. Thus, both the largest and smaller importers and traders should be 

monitored by governmental programs. 

 

Many TM species propagules are made non-viable by medicinal preparation before entering 

South Africa. For example, many Chinese medicine rhizomes and other plant parts are cut and 

dried before entering South Africa. Further, traders that receive stock relatively infrequently (e.g. 

traders from the DRC) store some stock in a freezer, which renders frost sensitive species and 

plant parts (e.g. A. alboviolaceum bulbs) that are viable on arrival, non-viable when tested in this 

study. Finally, most products (particularly seeds) are packaged into small plastic bags, many of 

which are sealed for storage and sale, which may affect seed viability. Thus, viability testing of 

all the species introduced as TM is vital to understanding which species could become invasive, 

because positive germination or viability positively correlates with invasiveness (Colautti et al., 

2006). Furthermore, unlike other pathways such as the horticultural industry, viability of plant 

material is not guaranteed in the TM trade, as the plants introduced for medicine are not intended 

for growing in a garden; they are intended for consumption (Byrne et al., 2017). The need to test 

viability adds another layer of complexity to the TM trade as an introduction pathway.  
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Interestingly, many viable imported species in this study are food medicines, i.e. plants that are 

used as both foods and for their medicinal qualities; ginger, turmeric, cress, basil, and Moringa 

are cultivated as food and herb products in South Africa (Agricultural Research Council, 2014). 

Even though these species are cultivated in South Africa, the medicine traders still import them 

from their country of origin and from other countries (e.g. Cambodia, India, and Canada). This 

continued reintroduction of the species not only adds to the ongoing propagule pressure of these 

species, but also increases the risk of potential plant pests being introduced into South Africa. 

For example, the tuber of A. paeoniifolius was coated in soil, which could contain plant pests 

such as insects, bacteria and fungi. Thus, the TM pathway could also be a vector for the 

transportation of plant pests also defined by the CBD as a ‘transport contaminant’ or 

‘contaminant on plants’ (CBD, 2014). The introduction of plant pests has had negative effects on 

cultivated crops globally (Hulme, 2005, 2008), and new plant pests introduced with TM could 

infest commercially grown herb and food species in South Africa and affect the food and 

economic security in the country.  

 

According to Lockwood et al. (2009), “the more you introduce the more you get” – this refers to 

how introducing a large variety and number of alien species into a region is more likely to result 

in a subset of these plants becoming invasive. Thus, measures for propagule pressure were 

explored. The measures of plant species citation frequency are sensitive to the sample size of 

each group interviewed. For example, because there were a larger number of Somalian traders 

willing to be interviewed, there are likely more mentions of species associated with Somalian 

medicine than with Ghanaian medicine, which only had a single research participant. The 

measure less sensitive to sample size is the sum of the number of different individual groups 

importing the species. However, the species with the highest propagule pressures are similar 

despite the different measures. Concerningly, many of the species introduced with high 

propagule pressures were also found to be viable in this study.  

 

Thus, the species with the highest risk of becoming IAS, when introduced through the TM 

pathway, are those: (i) introduced with a high propagule pressure (Colautti et al., 2006; 

Lockwood et al., 2009), (ii) have a history of invasion in other world regions (Lockwood et al., 

2005, 2009; Faulkner et al., 2017), and (iii) that were viable in this study (Byrne et al., 2017). 

Zingiber officinale has the highest propagule pressure, was viable in this study, and has a history 

of invasion in Australia and thus, could pose a threat as an IAS. Other species that pose a 

potential risk include N. sativa, L. usitatissimum, M. oleifera, F. vulgare, R. chalepensis, T. 

ammi, C. sativum and T. foenum-graecum – all of which have similar indicators of: viability 
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under Johannesburg conditions, medium to high propagule pressures, a history of invasion or at 

least introduction into other world regions. Interestingly, the viability of the 19 species in this 

study correlates with the ‘tens rule’ originally proposed by Williamson and Fitter (1996), i.e. 

only 10% of the total number of species introduced will ever become established, and 10% of 

these plants will become invasive (Williamson and Fitter, 1996). Thus, it is likely that only about 

two species identified in this study will ever become IAS in South Africa. 

 

The findings of the study are a representation of what is currently occurring in the TM pathway. 

Although some species are currently prepared and stored in such a manner as to render them 

non-viable, this may not have been the case in the past. For example, A. plantago-aquatica is 

currently introduced as non-viable pre-cut and dried rhizome pieces. However, immigrants from 

China have been interacting and trading with South Africa from as early as 1200 years ago and 

Chinese medicinal plants were definitely introduced in the time of Dutch colonization in the 

1600s (Henderson, 2006; Scott and Hewett, 2007; Karsten, 1951). Historically, seeds and 

rhizomes were important as they could be transported long distances and grown in new regions 

as food, medicines and ornamental plants (Karsten, 1951). Thus, A. plantago-aquatica may have 

been introduced and reintroduced over time into South Africa as a viable rhizome for medicine. 

Alisma plantago-aquatica is now a recognized Category 1b (hazardous invasive species) alien 

invasive species in South Africa (NEMBA, 2014).  

 

Under natural circumstances, IAS go through five main stages: transport, establishment, 

replication, spread and impact (Richardson et al., 2000; Byrne et al., 2017). Generally, any trade 

in a species like the TM trade promotes the species through the first four stages of invasion 

(Byrne et al., 2017). Thus, traded TM species tend to circumvent most challenges posed by 

introduction because they are intentionally imported, stored and introduced multiple times and 

dispersed by the plant traders and users. Further, the more time a species spends in the region, 

the more its propagule pressure increases (Lockwood et al., 2009). However, many of the 

imported TM species, such as fennel (F. vulgare), garlic (A. sativum) ginger (Z. officinale) 

turmeric (C. longa) and cress (L. sativum) that were originally introduced over 300 years ago by 

the Dutch (Karsten, 1951) and reintroduced by Indian indentured labourers from the 1860s 

(Wojtasik, 2013), have not become invasive or have only been recognized as IAS recently (e.g. 

F. vulgare). Thus, many TM species may not become established, let alone invasive, probably 

because of several environmental challenges faced in the new region including avoiding 

predation, adapting to a new climate, reproductive barriers and natural dispersal barriers 

(Richardson et al., 2000; Richardson and Pyšek, 2013).  
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The limiting factors listed above could lead to a long lag time between introduction and invasion. 

Groves (2006) defines plant species that have been in a region for more than 50 years but in that 

time have not substantially increased their population size or become IAS, as ‘sleeper weeds’. A 

prime example of a sleeper weed introduced as TM is F. vulgare (fennel), which was first 

recorded as being introduced and tested for cultivation in South Africa in August of 1652 in Jan 

Van Riebeeck’s journal (Karsten, 1951). Fennel was reintroduced by Indian indentured labourers 

and their descendants from approximately 160 years ago (Wojtasik, 2013). However, fennel has 

only recently been recognized as an invasive/weedy species in South Africa (van Wilgen and 

Wilson, 2018), and is not yet legally listed under the NEMBA A&IS regulations (NEMBA, 

2014; van Wilgen and Wilson, 2018). Thus, this species has taken over 350 years to develop and 

be recognized as a problem in South Africa.  

 

Similarly, some of the species such as A. alboviolaceum and A. melegueta are relatively 

unknown or have been newly detected as alien plants by this study, and may take time to 

establish in South Africa, but in the future, these plants may become IAS. Invasion debt is the 

potential increase in the biological invasion problem that a given region will face over time in 

the absence of any strategic interventions (Rouget et al., 2016). There may be a substantial 

invasion debt associated with the TM pathways, as the species recorded in this study are likely to 

have been introduced since the influx of immigrants into South Africa post 1994 and the 

pathway is not being monitored. Thus, invasion debt and the phenomenon of sleeper weeds may 

mean that species discovered in this study may become problem plants in years to come.  

 

4.4.3 Social aspects of alien TM species and their control in South Africa 

Alien plant species, and particularly medicinal ones, represent a large conflict of interest 

(Shackleton et al., 2007; Beinart and Wotshela, 2011) because the impacts of them are positive 

for a segment of society (i.e. the immigrant groups trading in and using the TM plants) but tend 

to negatively affect South Africa’s ecosystems (Simberloff et al., 2013). Alien medicinal plants 

have the potential to benefit both the immigrant groups importing them and South Africa’s wider 

community, socially and economically. For example, all medicinal plants have an intrinsic value 

to their users as medicines. Several of the plant species found in this study such as garlic, 

turmeric, and ginseng have been proven to be highly effective in the treatment of diseases such 

as hyperlipidaemia (high cholesterol), cancer, and diabetes respectively (Tapsell et al., 2006). 

Further, several studies of urban immigrant ethnobotany have demonstrated that socially the use 

of medicinal plants by immigrant groups in large multicultural cities helps them maintain their 
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sense of cultural identity (Ceuterick et al., 2011; van Andel and Carvalheiro, 2013). 

Economically, the immigrant traders selling the plant species get an income from the plants. 

Further, with the growing niche demand, the alien medicinal plants could be cultivated locally to 

form the basis for local industries and perhaps even exported allowing for greater economic 

benefit. Thus, alien medicinal plants do have wider impacts on and value to South African 

society.  

 

However, in term of invasion biology, several of the imported species identified in this study 

(e.g. A. plantago-aquatica, X. strumarium, M. oleifera and F. vulgare) are already invasive or at 

least weedy in South Africa (NEMBA, 2014; van Wilgen and Wilson 2018) – which negatively 

affects the local environment and could add to the cost the South African government faces to 

control IAS (De Lange and Van Wilgen, 2010). Furthermore, other species, including E. 

cardamomum and D. oppositifolia, are identified on South Africa’s watch list for species that 

could potentially become invasive if introduced (Faulkner et al., 2014). Thus, although the alien 

medicinal plants are useful to the immigrant groups, some of the species imported and used are 

already IAS in South Africa. Further, many other species pose a future threat of becoming IAS. 

 

According to Hulme et al. (2008), the responsibility for an escape-type pathway lies with the 

importer who needs to do screening risk analyses and follow national regulations. However, this 

is not always practical or even possible for the small immigrant TM importers and traders. Thus, 

the responsibility for the introduction of potentially invasive medicinal plants falls to the 

government in South Africa who, under NEMBA, are obliged to curb the introduction of alien 

plant species (NEMBA, 2004). However, historically South Africa’s legislation has been 

ineffective in regulating the TM plant trade in SA (Dauskardt, 1990). This is largely due to there 

being no specific legislation dealing with medicinal plants and the trade thereof in South Africa 

(Moeng and Potgieter, 2011). The South African government and implementation officials 

should consider control methods that include both customary and statutory laws to deal with 

medicinal plants (Wiersum et al., 2006). Moeng and Potgieter (2011) suggest the founding of 

community-based natural resource management (CBNRM) mechanisms as a potential solution 

for the management of TM.  

 

4.5 Conclusion 

 

The international TM trade is a highly complex introduction pathway including multiple 

immigrant groups, different transportation vectors, entry points and a wide variety of plants 
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species traded in varying plant forms that may or may not constitute plant propagules. However, 

the findings of a high colonisation and propagule pressure associated with alien TM species 

being introduced by a relatively small sample group shows that the TM pathway is a valid and 

concerning pathway for the introduction of alien species that should be further examined and 

monitored. Thus, The South African government should include the international TM trade in 

their strategies for the detection and control of alien plant species introduction (Essl et al., 2010). 

The information on the species found in this study, particularly those that are viable, should be 

incorporated into the SANBI Invasive Species Program for South Africa (Wilson et al., 2013) 

and reported on in status reports on biological invasions in South Africa (van Wilgen and Wilson 

2018), or at least included on the alien species watch list proposed by Faulkner et al. (2014). 

Ideally, checkpoints for alien species introduction should be implemented at more of South 

Africa’s points of entry and all importers should be screened. Such control measures are 

currently not implemented because the DEA is under-resourced and the trade in wildlife is 

perceived as more important than weedy species that some groups of people consume.  
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CHAPTER 5: 

GENERAL CONCLUSION 

 

5.1 Conclusions, Key Findings and Research Synthesis 

 

According to the report on the Status of Biological Invasions and their Management, the 

introduction pathways for most alien species currently present in South Africa are unknown, 

making the effective management and control of biological invasion difficult (van Wilgen and 

Wilson, 2018). This research reveals that the international TM trade is a pathway contributing to 

the introduction and often reintroduction of alien and potentially invasive plant propagules. 

Thus, the TM trade should be included as part of the large ‘Escape from Confinement’ pathway 

recognized in South Africa (CBD, 2014; van Wilgen and Wilson, 2018), and further researched 

in order to reduce the many unknowns associated with alien species introduction pathways in 

South Africa. Ethnobotanical research particularly on urban immigrant groups offers a horizon 

scanning opportunity for the discovery of new and potentially invasive plant species 

introductions in South Africa (Semenya et al., 2012; Byrne et al., 2017).  

 

Immigrant urban ethnobotany also provides an opportunity to uncover, document and preserve 

ethnobotanical knowledge held by the different immigrant groups (Balick et al., 2000; Kendo 

and Seppanen, 2007; van Andel and van’t Klooster, 2007; Pieroni et al., 2008; Teng et al., 2015; 

van Andel and Fundiko, 2016) and to uncover the different patterns in plant species use 

(Williams et al., 2005, 2007; Whiting et al., 2013) by immigrant groups residing in South Africa. 

The invasion biology and ethnobotanical aspects of this study are inextricably linked through 

using similar data collection methods. Further, while the invasion biology research answers the 

‘who’ (immigrant groups), ‘what’ (alien plants), ‘where’ (from other world regions into South 

Africa) and ‘how’ (transported by sea, road and air) questions associated with the alien TM 

trade, the ethnobotanical work answers the simple, yet important, ‘why’ (the species’ intrinsic 

perceived usefulness as medicinal plants) these species are used and continue to be introduced.  

 

In summary, this study found that eight prominent immigrant groups including China, the DRC, 

Ethiopia, Eritrea, Ghana, India, Nigeria and Somalia, import 214 medicinal plant and fungi 

species into South Africa, utilizing road, sea and air vectors (Fig. 5.1). Indian traders have been 

identified by past research as alien TM plant introducers (Wojtasik, 2013). However, most of the 

immigrant groups assessed in this study are being newly researched. The sources for plant 

material include the immigrant trader’s country of origin as well as other, and sometimes 
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unexpected, source regions, including Canada, Dubai, Mozambique and Madagascar (Fig 5.1). 

Plants imported from sub-Saharan African countries are all to varying degrees transported by 

road through land-based ports of entry, particularly those between South African and Zimbabwe 

and Mozambique, with sea and air transportation being utilized less often. Mozambique has been 

identified as a source country for both indigenous and alien medicinal plant by studies done on 

South African TM as far back as 20 years ago (Mander, 1998). The overseas immigrant groups 

utilize sea and air transportation through ports of entry, including OR Tambo and King Shaka 

International airports, as well as the ports of Cape Town and Durban. However, currently the 

Department of Environmental Affairs has a consistent presence at only one of South Africa’s 72 

official ports of entry, at OR Tambo International Airport (van Wilgen and Wilson, 2018). Thus, 

there are likely many ports at which alien plant material is introduced undetected.  

 

TRANSPORT 
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Fig. 5.1 Summary diagram of the TM trade introduction pathway including the plant material sources, 

transportation vectors, the number of species introduced by each group, the identity of the groups found 

introducing alien TM plant material and the different users.  

 

Only about half of the species introduced (S=101) are imported in the form of propagules, of 

which seeds, fruits and rhizomes are the most prominent propagule types. Seeds and rhizomes 

are documented long-distance dispersal mechanisms and appear to survive inter-regional and 

even inter-continental redistribution (Byrne et al., 2017). It appears that the best obtainable 

measure of propagule pressure (a significant predictor of invasiveness) associated with the TM 

trade is using the proxy of the number of different traders citing a species (i.e. citation 

frequency), which is a similar measure to that used in the literature to assess the propagule 
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pressure of the ornamental plant trade where the number of times a species was listed ‘cited’ in a 

plant catalogue is a proxy for propagule pressure (Dehnen-Schmutz et al., 2007).  

 

Further, germination success is claimed to be one of the most important components of 

propagule pressure (Colautti et al., 2006). This is particularly true in the case of the TM pathway 

where propagule viability cannot be assumed, as it is with the horticultural trade (Byrne et al., 

2017). Nineteen of the alien medicinal plant species were viable under conditions that mimicked 

an escape scenario in Johannesburg in this study. A previous study on alien medicinal plants 

introduced by Indian TM traders found 22 viable species (Byrne et al., 2017). Four of those 

species, C. sativum, C. longa, F. vulgare and Brassica sp., were also viable in this study (Byrne 

et al., 2017). Thus, together these recent studies show that 37 viable plant species are being 

introduced into South Africa as TM. This number is similar to the number of alien taxa that have 

been introduced through other recognized ‘Escape from Confinement’ pathways for example 

forestry (30 taxa) (van Wilgen and Wilson, 2018). However, this number is fewer than the 

largest pathways such as horticulture (237 taxa) and agriculture (91 taxa) (van Wilgen and 

Wilson, 2018). 

 

It appears that species including ginger (Z. officinale), black seed (N. Sativa), linseed (L. 

usitatissimum), fennel (F. vulgare), fenugreek (T. foenum-graecum) and Indian drumstick/ 

horseradish tree (M. oleifera) pose a high risk of potentially becoming IAS in South Africa 

because they were found to be viable (Byrne et al., 2017), have high propagule pressures 

(Colautti et al., 2006; Krivanek et al., 2006; Lockwood et al., 2009; Simberloff, 2009) and have a 

history of introduction and even invasion in other world regions and South Africa. Further, many 

of the higher risk alien medicinal plant species have been reintroduced by the TM pathway for as 

long as 350 years (Karsten, 1951) and the cumulative propagule pressure associated with time 

may lead species to become invasive due to the phenomena of “sleeper weeds” (Groves, 2006) 

and invasion debt (Rouget et al., 2016).  

 

Alien TM species continue to be introduced into South Africa because they are useful as 

medicines, and are used in the treatment of multiple ailments by the immigrant groups importing 

them. However, other research has revealed that most immigrants in new regions continue to use 

traditional medicine to maintain their sense of cultural identity (Ceuterick et al., 2011; van Andel 

and Carvalheiro, 2013) which is likely also the case in this study. The ethnobotanical aspects of 

this research also address patterns of alien plant species use by and between the different groups 

assessed in this study.  
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The ethnobotanical aspects of this research add to the global growing knowledge about 

“Traveling Cultures and Plants” (Pieroni and Vandebroek 2007) or immigrant urban 

ethnobotany. Sub-Saharan African traders used 66 of the total alien medicinal plant species 

introduced by immigrant groups to treat 55 medical conditions. However, ecological species 

richness estimators predict that there are probably closer to a total of just over 100 medicinal 

plant species to be found with increased sampling effort. This finding is concerning in terms of 

invasion biology because “the more you introduce the more you get” (Lockwood et al., 2009 pg 

904). Therefore, the increased colonization and propagule pressures of alien plant species 

directly results in a greater possibility of the plant becoming invasive. Plant species that are 

shared by different immigrant groups or introduced by more than one immigrant group are also 

introduced with higher propagule pressures. However, assessing the patterns in plant use 

similarity allows for some interesting assessments of the ethnobotanical usage of alien plants by 

immigrant groups in South Africa.  

 

Interspecific similarity analysis revealed that the medicinal species assemblages used by 

immigrants from countries from West and Central Africa are more similar and the assemblage 

used by immigrants from East African countries are similar, but few species are shared between 

all the groups. Other immigrant urban ethnobotanical studies have shown that the species used 

by West and Central African immigrant groups (or forest countries) are similar (Kendo and 

Seppanen, 2007; Fundiko, 2014; van Andel and Fundiko, 2016). However, little comparable 

research has been done on East African immigrant groups using medicine in new regions 

(Danino and Amar, 2009). Further, in terms of plant species use West and Central African 

groups almost exclusively mentioned plants used for the treatment of sexual dysfunctions and 

associated back pain, whereas the more conservative East African traders cited oral care and the 

treatment of acne most often. According to research done on West African immigrants trading in 

London, the reason similar plant species are used by these groups is because the different 

immigrant groups all originate from African forest countries (Kendo and Seppanen, 2007). Thus, 

it is assumed that the differences and similarities in plant use are largely due to immigrant groups 

originating from the same or different biogeographical regions. However, the differences in plant 

use may also be due to religious and cultural factors.  

 

The plant species used in the creation of TCM remedies by a TCM franchise in South Africa are 

unique in that, of the 138 species listed as ingredients, only six (C. verum, F. vulgare, G. glabra, 

M. charantia, Z. officinale and Z. jujube) are also used by the African+ immigrant groups 



Chapter 5 

100 

 

assessed in this study (Appendix J). Thus, there is a large cultural difference in the medical plant 

species used in the Chinese traditional health industry and particularly African immigrant groups 

living in South Africa. There are more similar plant species (S=17) used between African and 

Indian immigrant traders that include: A. esculentus, A. subulatum, C. verum, C. cyminum, C. 

longa, E. cardamomum, M. oleifera, M. fragrans, N. sativa, O. basilicum, P. dactylifera, P. 

longum, P. nigrum, T. ammi, Z. officinale. Interestingly, Ginger is the only species that is used 

medicinally by all the groups in this study. However, it appears that more species associated with 

Indian medicine have been adopted by African TM systems than species associated with TCM. 

The adoption of Indian TM plants into African TM systems, for example Zulu muthi, is well 

documented (Flint, 2006; Williams, 2007; Wojtasik, 2013) and is associated with the Colonial 

and Apartheid treatments of the different groups. Indian people were treated as equal to black 

people under apartheid rule and the comradery between the two groups who worked together in 

the KZN sugar cane fields, resulted in the hybridisation of these groups’ TM systems. However, 

Chinese people were generally treated as honorary whites in South Africa (Callinicos, 1987).  

 

5.2 Research Challenges and Limitations 

 

5.2.1 Logistics, time management and sample size  

Several challenges were experienced during this research project, including: logistical challenges 

of doing research on several different immigrant groups; being granted ethics clearance; 

permission from shop and market owners; and, doing interviews in several different languages 

with translators. These challenges took up a large proportion of the project time. Thus, efficient 

time management and planning for data collection trips was vital. A further challenge in this 

work was the highly interdisciplinary nature of the research. A vast array of skills was needed 

and learned including, ethnobotanical, invasion biology and ecological knowledge and tools. 

Further, although quantitative data were used for quantitative analysis and scientific rigor, the 

base data was largely collected using qualitative methods. The balance of qualitative and 

quantitative data was challenging and required a good knowledge base of both. The 

ethnobotanical and introduction pathway data were gathered and analysed from knowledge 

derived from respondent interviews and offer a general snapshot of immigrant urban 

ethnobotany at the time the study was done. It cannot be assumed that this knowledge is 

representative of the entire population of immigrants living in South Africa.  

 

The research encompasses a relatively small group of immigrants. Johannesburg is home to 

many more immigrant groups. While, it was not practical or even feasible to interview more 



Chapter 5 

101 

 

groups in the time and budget restraints of this research, it would be beneficial in future studies 

to include many different groups including the groups assessed in this study and other large 

immigrant contributing countries such as Zimbabwe and Bangladesh. Further, time constraints 

did not allow for the repetition of the interview process in both the summer and winter seasons as 

some of the plant species are seasonal and only available in one or the other season; thus, year-

round research should be pursued. 

 

5.2.2 Interview protocol review 

Traditional ethnobotanical ethical practices such as obtaining written informed consent were 

problematic in data collection. Firstly, some of the immigrant traders interviewed were illiterate 

and extended amounts of time were spent with the help of a translator to inform the potential 

respondent about the research and obtain informant consent that could only be given through 

verbal consent. Secondly, some respondents did not want to sign anything for fear of “getting in 

trouble”, even though they were assured that the interviews were confidential and that the 

researcher was not the authorities or press. Further, an intrinsic challenge to all research done via 

interview is the potential of respondents refusing to take part in the study or refusing to report 

any information on the specific questions. The challenge of participant unreceptiveness is a 

documented problem in various other ethnobotanical studies (Cunningham and Zondi, 1991; 

Mander, 1998; Williams and Whiting, 2016).  

 

In the interview process, most respondents refused to answer questions on the volumes of 

medicinal plant species being introduced because in the interview protocol, plant volumes were 

associated with introduction times, to be recorded as a volume over time estimate (Appendix B). 

The refusal to answer volume-based questions also restricted the data that could be recorded for 

introduction timings. Future studies should consider asking volume and timing questions 

separately. Further, respondent refusal has the effect of restricting the sample size and the data 

collected in this study. This was particularly prevalent in this study as immigrant groups in South 

Africa are particularly vulnerable to xenophobia, prejudice, and crime, leading to some potential 

respondents being suspicious or even aggressive towards the researcher. Although some 

immigrant traders were unreceptive, there were many more traders that were receptive, interested 

and friendly, making the interview process calm and safe for both respondent and researcher.  

 

5.2.3 Translator bias, cultural and gender effects and researcher safety 

It is important in this type of research to have a strong support team during fieldwork periods. As 

a female researcher working in areas that are recognized as high crime areas and in many 
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patriarchal immigrant groups, it is important to have a male a male fieldwork assistant. Further, 

it is important to include a translator from the immigrant group being interviewed. Further, 

ethnobotanical research can only be done in a respectful manner with culturally sensitive 

methods. The data were collected by a female, English researcher with the help of interpreters. 

The use of translators is necessary, as many immigrant TM knowledge holders specifically of the 

older generation do not speak English. Many ethnobotanical researchers have recorded 

interpreter-influence or bias as a challenge in ethnobotanical interviews (Pfeiffer and Butz, 2005; 

Seele, 2017). Interpreter influence or bias had a minimal effect in this research because most of 

the immigrants spoke both English and their home language or, which was sometimes the case 

with immigrants from the DRC, the TM knowledge bearer (usually of the older generation) did 

not speak English but a younger family member working in the medicine shop (usually a 

daughter or granddaughter) spoke good English and assisted in the translating of information, 

along with the official translator. This type of multiple family member interaction is used and 

recorded in other ethnobotanical research particularly where there is a language barrier (Seele, 

2017) 

 

When working with a wide variety of immigrant groups it is important to ascertain an 

understanding of the customs and traditions of the groups being worked with. For instance, some 

groups such as Somalian and Eritrean are strong patriarchal groups and a female researcher, 

although treated with respect, is often not permitted to ask questions of and sometimes even 

interact with male community members. This challenge was also faced by Seele (2017) in 

ethnobotanical work done on the highly patriarchal society of Mongolian herders. The religious 

and cultural background of the immigrant groups also appeared to affect the information 

revealed to the researcher. Some immigrants from strict Muslim backgrounds were observed 

being uncomfortable discussing the use of medicinal plants used for male problems with a 

female researcher, which likely led to little data being collected on specific taboo topics. Further, 

in some cultures, a euphemism was used to describe a more serious or embarrassing use of a 

medicinal species. For example, many a respondent was embarrassed to talk about medicine used 

for sexual issues; they often would cite piles (haemorrhoids) or back pain (known to be closely 

associated with or a symptom of male sexual dysfunction in West African culture) instead, but 

not the root cause of sexual dysfunction.  

 

Some potential research areas were not accessible due to safety concerns in known dangerous 

and high crime areas in central Johannesburg. In fact, some respondents knew about other 

medicine shops and markets where they received stock but would not tell the researcher where 
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they were, presumably because they were in dangerous areas or other banned substances (e.g. 

Cannabis) were sold. This reluctance to refer the researcher onto other shops and markets 

hampered the snowball data collection method.  

 

5.3 Recommendations and Further Research 

 

Recommendations derived from the results of this study include the following: 

• Medicinal plants importation by immigrant groups is introducing a large number and 

proportion of different alien plants species into South Africa. Thus, examination of the 

TM pathway is important because little knowledge exists on the international TM trade 

and it is not referenced in South Africa’s recent status report on biological invasion (van 

Wilgen and Wilson, 2018).  

• The South African government needs to put renewed effort into monitoring points of 

entry for the introduction of alien medicinal plants. Currently, only OR Tambo 

International airport is effectively monitored (van Wilgen and Wilson, 2018). 

• Ethnobotanical knowledge of immigrant groups living in Johannesburg plays an 

important part in the lives and livelihoods of immigrants and should be recorded and 

maintained under the pressures of globalization and modernization. 

• The well-being and safety of the researcher are important, and formal support structures 

should be in place to support the researcher in this type of research. Thus, time and effort 

need to be put into developing a multidisciplinary support team of field assistance and 

translators. 

• The researcher should be prepared to face some antagonism, suspicion and 

unresponsiveness by research participants in this type of research. 

• A walk-in approach may not be as effective an approach as contacting immigrant group 

organizations and conducting research through using focus groups rather than the 

traditional ethnobotanical market methods.  

 

5.3.1 Future research 

More in-depth research into immigrant groups found introducing alien medicinal plants in this 

study is needed in Johannesburg and other large South African cities. Ideally, in the future, this 

type of research should be conducted on each immigrant group separately, by a researcher from 

the same group and cultural background as the sampled groups with larger sample sizes. Similar 

studies conducted in the different mix and number of immigrant groups in South Africa’s other 

large multi-cultural cities, such as Durban and Cape Town, could lead to interesting and 
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comparable data. Further research should ideally be conducted in both seasons as the seasonality 

of specific plant species may mean that they are only recorded in shops and markets in summer 

or winter. This study aimed to test the viability of the plant species found under conditions 

mimicking that of a propagule that was unintentionally or irresponsibly released into the 

environment or informally planted by either the trader or the end users, which are the most likely 

scenarios for escape. Thus, it was not necessary to spend the time and expense on including other 

viability testing methods at this stage. However, future studies could utilise other viability testing 

such as tetrazolium testing. 

 

A full risk assessment of the species highlighted in this study as IAS or potential IAS including 

those without a documented history of invasion should be completed to quantify the risk posed 

by each species to South Africa’s environment. Further, research could be initiated into the 

potential positive impacts of the cultivation and trade in alien medicinal plant species in South 

Africa. Studies could also be done at South Africa’s different ports of entry where data on the 

amount of confiscated material could lead to a better measure of the propagule pressure from 

each immigrant group. Although this study focused on plant material, there is a concern that the 

TM plant material itself could be a vector for the transportation of alien and potential problem 

insects, particularly plant pests which should also be investigated in future research because 

these pests could have a devastating effect on crops cultivated in South Africa (Hulme, 2005, 

2008). 

 

Future ethnobotanical studies should include more in-depth research into why immigrant groups 

continue to use medicinal plants even when living in South Africa. It would be beneficial in 

future ethnobotanical research to apply other ethnobotanical indices and principles including the 

measures outlined by Hoffman and Gallaher (2007) and the ethnobotanical theories and 

hypothesis outlined by Gaoue et al. (2017). Due to the conflict of interest between concerns over 

plant invasion and the ethnobotanical uses and culture associated with alien medicinal plants, 

research into the monitoring and control of the TM pathway should be initiated in conjunction 

with the immigrant groups that will be affected by the control of the pathway. Banning the use of 

all alien medicinal plants is not a viable management strategy when over half of the medicinal 

species are not introduced in a form that could potentially grow and reproduce and because of 

the species, which are culturally important to the groups using them. Thus, a practical, inclusive 

and effective framework for the management of the international TM pathway needs to be 

created, tested and applied in future research works.  
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5.4 Dissemination of Findings 

 

The findings, key messages, and recommendations of this research will be disseminated through 

several avenues. A full copy of the entire dissertation will be available through the University of 

the Witwatersrand online portal. In addition, journal publications, developed from the data 

chapters in this thesis aimed at the South African Journal of Botany and the Journal of 

Ethnopharmacology are planned for the future. Efforts will be made to distribute the findings of 

this research amongst the research participants who generously shared knowledge for the basis of 

this study. The ethnobotanical knowledge recorded is essentially theirs and should be available 

to them. To share the research findings with the respondents, a summary of the research project 

will be shared with the research participants who requested so in the ethics clearance process via 

email. Where necessary and financially practical, the summary will be translated into the 

immigrant’s language of preference.  

 

5.5 Closing 

 

This dissertation merely scratches the surface of a large, vibrant and generally poorly studied 

area of research. It is hoped that this study will act as a catalyst for further research into the 

international TM trade as an introduction pathway for alien species and the study of immigrant 

urban ethnobotany in South Africa. This research has been able to shed light on a relatively 

unknown introduction pathway and it is hoped that more effort will be made to recognize, 

monitor and ultimately control alien species introduced as medicine because the effects of plant 

species or even their associated plant pests that become IAS could negatively affect South 

Africa’s biosecurity. However, not all alien species pose a threat as IAS or are even introduced 

as propagules. However, all the TM plant species discovered are important to one or more of the 

immigrant groups importing them as medicines. Thus, careful consideration needs to be taken 

when implementing monitoring and control structures of alien medicinal species.  
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APPENDIX B: 

ETHICS CLEARANCE PROTOCOL 

 

 

Fig. B.1 Certificate from the Human Research Ethics Committee (non-medical), University of the 

Witwatersrand. 
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Fig. B.2 Participant information sheet  
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Fig. B.3 Participant consent form 
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APPENDIX C: 
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APPENDIX D: 

MEDICINAL PLANT SPECIES UTILISED BY SUB-SAHARAN IMMIGRANT GROUPS RESIDING IN SOUTH AFRICA 

 
Table D.1 An ethnobotanical inventory of the medicinal plant species cited and used by Sub-Saharan African immigrant groups in Johannesburg, South Africa, 

including the species botanical name, family name, vernacular names, plant part used, immigrant groups citing the species and the uses as defined using the 

IDC10: version 2016. A representative specimen of each species is lodged at the Moss Herbarium of the University of Witwatersrand (J), and voucher numbers 

are provided, and a reference photo is also provided. ISO Alpha-2 county name codes: CD=Democratic Republic of Congo; ER=Eritrea; ET=Ethiopia; 

GH=Ghana; NG=Nigeria; SO=Somalia. Plant part abbreviations: ap=aerial parts; bb=bulb; bk=bark; fr=fruit; l=leaves; rt=root; rh=rhizome; sa=sap; sd=seed; 

sdp=seedpod; st=stem; wpl=whole plant.  

 
Species Family Photo 

# 

Vernacular names Plant 

part 

Immigrant 

group  

Number and definition of Medicinal uses defined 

using IDC-10 Version: 2016 

Voucher  

Abelmoschus esculentus (L.) 

Moench  

Malvaceae 

 

1 Binda, okra fr  NI E14 (Unspecified diabetes mellitus) 

E66 (Obesity) 

K00-K93 (Diseases of the digestive system) 

Burness 

66 (J) 

Acridocarpus sp.  Malpighiaceae 

 

2 Mungomboro rt CD, NI N46 (Male infertility), N48 (Other disorders of the 

[small penis]), F52.2 (Failure of genital response), 

K64 (Haemorrhoids and perianal venous 

thrombosis), N48.4 (Impotence of organic origin) 

Burness 

32 (J) 

Aframomum alboviolaceum 

(Ridl.) K.Schum. 

Zingiberaceae 

 

3 Matungulupoli bb CD K64 (Haemorrhoids and perianal venous 

thrombosis) 

Burness 

17 (J)  

Aframomum corrorima 

(A.Braun) P.C.M.Jansen 

Zingiberaceae 

 

4 Korarima, Ethiopian 

cardamom, false 

cardamom 

sd ET, ER Z73.2(Lack of relaxation and leisure), Z73.3 

(Stress, not elsewhere classified), R51 (Headache), 

R10 (Abdominal and pelvic pain), K59.0 

(Constipation) 

Burness 

23 (J)  

Aframomum melegueta 

K.Schum. 

Zingiberaceae 

 

5 Mondongo, grains of 

paradise 

sdp CD M54 (Dorsalgia), J10-J11 (Influenza due to 

identified seasonal influenza virus- Influenza, virus 

not identified), L29.0 (Pruritus ani) 

Burness 

31 (J)  

Allium sativum L. Amaryllidaceae 

 

6 Garlic bb NI, ET J00 (Acute nasopharyngitis (common cold), K64 

(Haemorrhoids and perianal venous thrombosis), 

B54 (Unspecified Malaria), R05 (Cough), T14.1 

(Open wound of unspecified body region) 

Burness 

63 (J) 

Amomum subulatum Roxb. Zingiberaceae 7 Black cardamom sdp ER Not mentioned Burness 

51 (J)  

Annickia chlorantha (Oliv.) 

Setten & Maas 

Annonaceae 

 

8 Kikiliva, Bitterness, Iba 

(meaning malaria), 

yellow bark  

bk/st CD, NI K64 (Haemorrhoids and perianal venous 

thrombosis), B54 (Unspecified malaria), E14 

(Unspecified diabetes mellitus), N46 (Male 

infertility) 

Burness 

13 (J) 
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Species Family Photo 

# 

Vernacular names Plant 

part 

Immigrant 

group  

Number and definition of Medicinal uses defined 

using IDC-10 Version: 2016 

Voucher  

Artemisia annua L. Compositae - Annual wormwood l NI  B54 (Unspecified Malaria), J00 Acute 

nasopharyngitis (common cold), J03 Acute 

tonsillitis 

- 

Asimina sp. Annonaceae 

 

- Unripe pawpaw fr/l GH T63.0 (Toxic effect of contact with venomous 

animals [snake venom]) 

- 

Azadirachta indica A.Juss. Meliaceae 

 

- Neem tree l/sd/ bk GH, NI, CD B54 (Unspecified Malaria), R50.9 (Fever 

unspecified)  

- 

Boswellia sp. Burseraceae 

 

9 Luban bakhoor, 

Mamool, Al badar, 

Frankincense, Derve 

sa ET, ER, SO Not mentioned Burness 

34 (J) 

Cicer arietinum L.  Leguminosae  10 Osbur, cusbur sd SO L70 (Acne) Burness 

10 (J)  

Cinnamomum verum J.Presl Lauraceae 

 

11 Cinnamon bk SO, ET, 

ER,  

Z73.2 (Lack of relaxation and leisure), Z73.3 

(Stress, not elsewhere classified), N46 (Male 

infertility), N48 (Other disorders of the penis) 

F52.2 (Failure of genital response), K00-K14 

(Diseases of oral cavity, salivary glands and jaws), 

J00 (Acute nasopharyngitis (common cold) 

Burness 

61 (J) 

Coffea sp. Rubiaceae 

 

12 Coffee beans sd SO, ET R53 (Malaise and fatigue) Burness 

65 (J) 

Cola acuminata (P.Beauv.) 

Schott & Endl. 

Malvaceae 

 

13 Makasu, Kola nut, Bise sd CD, NI, GH R53 (Malaise and fatigue), M54 (Dorsalgia), I95 

(Hypotension), G47.0 (Disorders of initiating and 

maintaining sleep [insomnias]). W54 (Bitten or 

struck by dog) 

Burness 

12 (J) 

Cuminum cyminum L. Apiaceae 

 

14 Cumin sd ER Not mentioned Burness 

53 (J) 

Curcuma longa L. Zingiberaceae 

 

15 Turmeric, Erid rh SO, ET L70(Acne), C00-C97 (Malignant neoplasms), 

E78.5 (Hyperlipidaemia, unspecified), R10 

(Abdominal and pelvic pain), K30 (Functional 

dyspepsia [indigestion]),  

Burness 9 

(J)  

Cymbopogon citratus (DC.) 

Stapf 

Poaceae - Lemon grass l NI K00-K93 (Diseases of the digestive system) - 

Elettaria cardamomum (L.) 

Maton 

Zingiberaceae 

 

16 Cardamom, green 

cardamom, 

Yeshaikimam 

sdp ER, ET Z73.3 (Stress, not elsewhere classified) Burness 

50 (J)  
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Species Family Photo 

# 

Vernacular names Plant 

part 

Immigrant 

group  

Number and definition of Medicinal uses defined 

using IDC-10 Version: 2016 

Voucher  

Garcinia kola Heckel  Clusiaceae 

 

17 Ngadiadia, Bitter kola sd CD, NI R51(Headache), I10 (Essential (primary) 

hypertension), E14 (Unspecified diabetes mellitus) 

Burness 

16 (J)  

Gladiolus sp. Iridaceae 

 

- Litungulu ya zamba bb CD K64 (Haemorrhoids and perianal venous 

thrombosis), M54 (Dorsalgia) 

- 

Glyphaea brevis (Spreng.) 

Monach 

Malvaceae 

 

- Atosi, Atori bk/l NI A64 (Unspecified sexually transmitted disease) 

A54 (Gonococcal infection) 

- 

Gnetum africanum Welw. Gnetaceae 

 

- Fumbwa (okazi) l CD, GH R11 (Nausea and vomiting), D64.9 (Anaemia, 

unspecified) 

- 

Heinsia crinita (Afzel.) 

G.Taylor 

Rubiaceae 

 

18 Kita mata st CD F52 (Sexual dysfunction, not caused by organic 

disorder or disease), N48.4(Impotence of organic 

origin), M54 (Dorsalgia), K64 (Haemorrhoids and 

perianal venous thrombosis), F52.2 (Failure of 

genital response) 

Burness 

14 (J)  

Hibiscus sabdariffa L. Malvaceae - Sorrel, sobolo fl NI I10 (Essential (primary) hypertension) - 

Irvingia gabonensis (Aubry-

Lecomte ex O'Rorke) Baill 

or Mangifera indica L. 

Irvingiaceae 

 

19 Mango tree bark, Koso 

ya manga 

bk CD, GH M54 (Dorsalgia), J10-11 (Influenza due to 

identified seasonal influenza virus- Influenza, virus 

not identified), R05 (Cough) N39.9 (Disorder of 

urinary system, unspecified [bed wetting]) 

Burness 

20 (J) 

Lepidium sativum L. Brassicaceae 20 Cress Shinfai, Feto, 

Asario 

sd ET, ER B00.9 (Herpesvirus infection, unspecified),  Burness 

22 (J)  

Linum usitatissimum L.  Linaceae 

 

21 Linseed, Telba sd ET, ER O60-O75 (Complications of labour and delivery), 

K59.0 (Constipation) 

Burness 

24 (J) 

Lippia abyssinica (Otto & 

A.Dietr.) Cufod. 

Verbenaceae 

 

22 Koseret l ER, ET R10 (Abdominal and pelvic pain) Burness 

40 (J) 

Mondia whitei (Hook.f.) 

Skeels 

Apocynaceae 

 

23 Kimbiolongo, African 

viagra 

rt CD, NI N48.4 (Impotence of organic origin), F52 (Sexual 

dysfunction, not caused by organic disorder or 

disease), F52.2 (Failure of genital response) 

Burness 

33 (J)  

Monodora myristica 

(Gaertn.) Dunal 

Annonaceae 

 

24 Mpeve sd CD, NI M89.9 (Disorder of bone, unspecified (pain)) Burness 

18 (J) 

Morinda morindoides 

(Baker) Milne-Redh. 

Rubiaceae 

 

- Kongo bololo l CD K59.1 (Functional diarrhoea), K00-K93 (Diseases 

of the digestive system) 

- 

Moringa oleifera Lam. Moringaceae 

 

25 Moringa, Indian 

drumstick 

sdp/l CD, NI E14 (Unspecified diabetes mellitus), D84.9 

(Immunodeficiency, unspecified), E78.5 

(Hyperlipidaemia, unspecified), T14.1 (open wound 

of unspecified body region), T14.0 (superficial 

injury of unspecified body region) 

Burness 

63 (J)  
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Species Family Photo 

# 

Vernacular names Plant 

part 

Immigrant 

group  

Number and definition of Medicinal uses defined 

using IDC-10 Version: 2016 

Voucher  

Myristica fragrans Houtt. Myristicaceae 

 

26 Nutmeg  sd CD, NI, ER K00-K93 (Diseases of the digestive system, N92 

(Excessive, frequent and irregular menstruation), 

G47.0 (Disorders of initiating and maintaining 

sleep [insomnias]) 

Burness 

19 (J)  

Nigella sativa L. Ranunculaceae 

 

27 Black seed, Tikur 

azmud, Black cumin, 

Habbatus sauda 

sd SO, ET, 

ER, NI 

 D84.9 (Immunodeficiency, unspecified), E14 

(Unspecified diabetes mellitus), I10(Essential 

(primary) hypertension), R10 (Abdominal and 

pelvic pain) 

Burness 8 

(J)  

Ocimum basilicum. L. Lamiaceae 

 

28 Seseg, Beso bela ap/sd ET, ER R51 (Headache), I10 (Essential (primary) 

hypertension), E14 (Unspecified diabetes mellitus), 

B54 (Unspecified Malaria), J00 (Acute 

nasopharyngitis (common cold)) 

Burness 

36 (J)  

Ocimum gratissimum L. Lamiaceae - Lumba lumba u CD R05 (Cough) - 

Oldenlandia affinis (Roem. 

& Schult.) DC. 

Rubiaceae 

 

- Ankoro u CD F52.2 (Failure of genital response), N48.4 

(Impotence of organic origin) 

- 

Persea americana Mill. Lauraceae - Avo tree leaves l GH E14 (Unspecified diabetes mellitus) - 

Phoenix dactylifera L. Arecaceae - Date fr SO, ET E66 (Obesity) - 

Piper longum L. Piperaceae 

 

29 Long pepper, Timiz fr ER J45 (Asthma), J06 (Acute respiratory infections of 

multiple and unspecified site),  

Burness 

55 (J) 

Piper nigrum L. Piperaceae 

 

30 Black pepper, Kundo 

berbere, Kechu 

sd CD, ER, 

ET, NI, GH 

K00-K93 (Diseases of the digestive system), R10 

(Abdominal and pelvic pain) 

Burness 

64 (J)  

Pterocarpus santalinus L.f. Leguminosae 31 Shumburo sd SO L70 (Acne), L98.8 (Other specified disorder of the 

skin and subcutaneous tissue (dry skin)) 

Burness 

11 (J)  

Quassia Africana (Baill.) 

Baill. 

Simaroubaceae 

 

32 Mupeshipeshi st CD M54 (Dorsalgia), F52 (Sexual dysfunction, not 

caused by organic disorder or disease) 

Burness 

21 (J)  

Rosmarinus officinalis L. Lamiaceae 

 

- Rosemary, Azemarino l ER, ET T14.0 (Superficial injury of unspecified body 

region), T14.1 (Open wound of unspecified body 

region), T30.0 (Burn of unspecified body region, 

unspecified degree), R51(Headache) 

- 

Ruta chalepensis L. Rutaceae 

 

33 Chena-adam, Tena-

adam, Rue 

sdp ER, ET J10-11 (Influenza due to identified seasonal 

influenza virus – Influenza, virus not identified), 

R50.9 (Fever unspecified), N92 (Excessive, 

frequent and irregular menstruation), I10 

(Essential(primary) hypertension), J00 (Acute 

nasopharyngitis (common cold)  

Burness 

39 (J) 
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Species Family Photo 

# 

Vernacular names Plant 

part 

Immigrant 

group  

Number and definition of Medicinal uses defined 

using IDC-10 Version: 2016 

Voucher  

Salvadora persica L. Salvadoraceae 

 

34 Miswak, Siwak st/rt SO K00-K14 (Diseases of oral cavity, salivary glands 

and jaws) 

Burness 5 

(J)  

Sarcophyte sanguinea 

subsp. piriei (Hutch.) B. 

Hansen or Solanum 

tuberosum L. 

Balanophoracea

e or Solanaceae 

 

35 Diinsi wpl SO L70 (Acne), L98.8 (Other specified disorder of the 

skin and subcutaneous tissue (dry skin)) 

Burness 7 

(J)  

Symphonia globulifera L.f.  Clusiaceae 

 

36 Afato (meaning watery 

sperm)  

rt NI N48.4 (Impotence of organic origin), N46 (Male 

infertility) 

Burness 

29 (J) 

Symphonia globulifera L.f. 

or Carpolobia lutea G.Don 

Clusiaceae or 

Polygalaceae 

37 Ale (meaning erection) bk/st NI F52 (Sexual dysfunction, not caused by organic 

disorder or disease), F52.2 (Failure of genital 

response) 

Burness 

27 (J)  

Syzygium aromaticum (L.) 

Merr. & L.M.Perry 

Myrtaceae 

 

38 Cloves, Krenfud, 

Kudesheraf 

fl CD, ER. NI J03 (Acute tonsillitis), K08 (other disorders of teeth 

and supporting structures [mouth pain]) 

Burness 

66 (J)  

Theobroma cacao L. Malvaceae - Coco plant leaves l GH E 14 (Unspecified diabetes mellitus) - 

Thymus schimperi Ronniger Lamiaceae 

 

39 Tosegn, Tosign, 

Ethiopian thyme 

l ER, ET I10 (Essential(primary) hypertension), K00-K93 

(Diseases of the digestive system), R05 (Cough) 

Burness 

37 (J) 

Trachyspermum ammi (L.) 

Sprague 

Apiaceae 

 

40 Nech-azmud, Ethiopian 

caraway seed, Ajmo 

sd ER, ET Z73.2 (Lack of relaxation and leisure), Z73.3 

(Stress, not elsewhere classified), J45 (Asthma) 

Burness 

38 (J) 

Trigonella foenum-graecum 

L. 

Leguminosae 

 

41 Abish; Ethiopian 

fenugreek 

sd ET, ER J45 (Asthma), J06 (Acute respiratory infections of 

multiple and unspecified site), E14 (Unspecified 

diabetes mellitus) 

Burness 

25 (J)  

Unidentified (Ebaka) Unidentified - Ebaka u CD L29.0 (pruritus ani [itchy anus]) - 

Unidentified (Jedijedi) Unidentified 

 

42 Jedijedi st NI K64 (Haemorrhoids and perianal venous 

thrombosis, F52 (Sexual dysfunction, not caused by 

organic disorder or disease), F52.2 (Failure of 

genital response), E14 (Unspecified diabetes 

mellitus), N46 (Male infertility), L29.0 (Pruritus ani 

[itchy anus]) 

Burness 

26 (J)  

Unidentified (lapin) Unidentified - Lapin u CD Not mentioned - 

Unidentified (Opa eyn) Unidentified 

 

43 Opa eyn (meaning back 

pain) 

u NI K64 (Haemorrhoids and perianal venous 

thrombosis), M54 (Dorsalgia), F52 (Sexual 

dysfunction, not caused by organic disorder or 

disease), D84.9 (Immunodeficiency, unspecified), 

E14 (Unspecified diabetes mellitus), N46 (Male 

infertility) 

Burness 

30 (J)  

Unidentified (palm tree) Unidentified 

 

- Palm tree l GH T63.0 (Toxic effect of contact with venomous 

animals [snake venom]) 

- 

http://www.theplantlist.org/1.1/browse/A/Solanaceae/
http://www.theplantlist.org/1.1/browse/A/Polygalaceae/
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Species Family Photo 

# 

Vernacular names Plant 

part 

Immigrant 

group  

Number and definition of Medicinal uses defined 

using IDC-10 Version: 2016 

Voucher  

Vernonia amygdalina Delile Compositae - Bitter leaf l NI D64.9 (Anaemia, unspecified), E14 (Unspecified 

diabetes mellitus) 

- 

Vitellaria paradoxa 

C.F.Gaertn. 

Sapotaceae 

 

- Shea butter sd NI L85.3 (Xerosis cutis-dry skin dermatitis), T14.2 

(Fracture of unspecified body region), T14.0 

(superficial injury of unspecified body region), 

T14.1 (Open wound of unspecified body region), 

L98.8 (Other specified disorders of the skin and 

subcutaneous tissue (Hell fissure), J00 (Acute 

nasopharyngitis [common cold]), J10-11 (Influenza 

due to identified seasonal influenza virus- 

Influenza, virus not identified) 

- 

Xylopia aethiopica (Dunal) 

A.Rich. 

Annonaceae 

 

44 Kuyakuya sdp CD R05 (Cough), R10 (Abdominal and pelvic pain), 

R11 (Nausea and vomiting), R50.9 (Fever 

unspecified)  

Burness 

15 (J)  

Zingiber officinale  Zingiberaceae 

 

45 Ginger, Zinjibel, 

Nginga, tangawisi 

rh CD, SO, 

ET, ER, NI, 

GH 

J10-11 (Influenza due to identified seasonal 

influenza virus- Influenza, virus not identified), 

M54 (Dorsalgia), R10 (Abdominal and pelvic pain), 

R11 (Nausea and vomiting), R05 (Cough), D84.9 

(Immunodeficiency, unspecified) K00-K93 

(Diseases of the digestive system) 

Burness 

67 (J)  

Ziziphus jujuba Mill. Rhamnaceae 

 

45 Quasil st/l SO L70 (Acne), L98.8 (Other specified disorder of the 

skin and subcutaneous tissue (dry skin)) 

Burness 6 

(J)  
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APPENDIX E: 

PHOTO INVENTORY OF SUB-SAHARAN PLANT SPECIMENS 

 

Table E.1 A photo inventory of some of the medicinal plant species cited and used by immigrant groups in South Africa. 

 

 

 
1. Abelmoschus esculentus (Okra), fruit 

 
2. Acridocarpus sp. (Mungomboro), root piece 

 
3. Aframomum alboviolaceum (Matungulupoli), bulbs 

 
4. Aframomum corrorima (Korarima, False cardamom, 

Ethiopian cardamom), seeds 

 
5. Aframomum melegueta (Mondongo), seed pod 

 
6. Allium sativum (Garlic), bulb 
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7. Amomum subulatum (Black cardamom), seed pod 

 

 
8. Annickia chlorantha (Kikiliva, Bitterness, Iba 

(meaning malaria), Yellow bark), bark 

 
9. Boswellia sp. (Luban bakhoor, Mamool, Al badar, 

Frankincense, Derve), sap 

 
10. Cicer arietinum (Osbur), seed (powdered) 

 
11. Cinnamomum verum (Cinnamon), bark 

 
12. Coffea sp. (Coffee beans), seed 
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13. Cola acuminate (Makasu, Kola nut, Bise), seed 

 
14. Cuminum cyminum (Cumin), seed 

 
15. Curcuma longa (Turmeric, Erid), rhizome 

 
16. Elettaria cardamomum (Green cardamom, 

Yeshaikimam), seed pod 

 
17. Garcinia kola (Ngadiadia, Bitter cola), seed 

 
18. Heinsia crinite (Kita mata), stem 
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19. Irvingia gabonensis or Mangifera indica (Mango tree 

bark, Koso ya manga), bark 

 
20. Lepidium sativum (Shinfai, Feto, Asario), seed 

 
21. Linum usitatissimum (Linseed, Telba), seed  

 
22. Lippia abyssinica (Kosert), leaf 

 
23. Mondia whitei (Kimbiolongo), root 

 
24. Monodora myristica (Mpeve), seed 
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25. Moringa oleifera (Moringa), seed 

 
26. Myristica fragrans (Nutmeg), seed 

 
27. Nigella sativa (Black seed, Tikur azmud, Black 

cumin, Habbatus sauda), seed 

 
28. Ocimum sp. (Beso bela, Seseg), Aerial parts & seeds 

 
29. Piper longum (Long pepper, Timiz), fruit 

 
30. Piper nigrum (Black pepper, Kundo berbere, Kechu), 

seed 
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31. Pterocarpus santalinus (Shumburo), seed (powdered) 

 
32. Quassia Africana (Mupeshipeshi), stem 

 
33. Ruta chalepensis (Chena-adam, Tena-adam, Rue), 

seed pod 

 
34. Salvadora persica (Miswak, Siwak), stem 

 
35. Sarcophyte sanguinea subsp. piriei or Solanum 

tuberosum (Diinsi), whole plant (powdered) 

 
36. Symphonia globulifera (Afato), root 
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37. Symphonia globulifera or Carpolobia lutea (Ale) 

stem and bark 

 
38. Syzygium aromaticum (Cloves, Krenfud, 

Kudesheraf), flower 

 
39. Thymus schimperi (Tosegn, Tosign, Ethiopian 

thyme), leaf 

 
40. Trachyspermum ammi (Nech-azmud, Ethiopian 

caraway seed, Ajmo), seed 

 
41. Trigonella foenum-graecum (Abish, Ethiopian 

fenugreek), seed 

 
42. Unidentified (Jedijedi) (Jedijedi), stem 
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43. Unidentified (Opa eyn) (Opa eyn), ground plant 

material 

 
44. Xylopia aethiopica (Kuyakuya), seed pod 

 
45. Zingiber sp. (Ginger, Zinjibel, Nginga, Tangawisi), 

rhizome 

 
46. Ziziphus jujuba (Quasil), stem and leaf (powdered) 
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APPENDIX F: 

TRADITIONAL CHINESE MEDICINE REMEDIES 

 
Table F.1 An inventory of Traditional Chinese medicine remedies found in three franchise TCM shops in Johannesburg South Africa, including: the shop 

assigned remedy numbers and product names, plant species used as ingredients, uses assigned to each remedy (defined by ICD-10: version 2016) and the uses 

that could not be defined using western medicine standards. 

 
Product 

number 

Product Name Ingredients (Plant species) Medicinal applications (IDC-10-2016) TCM uses  

1 BEAUTY HERBS 

CAPSULE 

Angelica dahurica (Hoffm.) Benth. & Hook.f. ex Franch. & Sav 

Angelica sinensis (Oliv.) Diels 

Bupleurum chinense DC.  

Coptis chinensis Franch. 

Glycyrrhiza glabra L. 

Lonicera confusa DC. 

Paeonia lactiflora Pall. 

Phellodendron amurense Rupr. 

Scutellaria baicalensis Georgi 

Wolfiporia extensa (Peck) Ginns  

L02 Cutaneous abscess, furuncle and 

carbuncle, L70 Acne, L81.1 Chloasma, 

L81.9 Disorder of pigmentation, unspecified, 

L71 Rosacea, R82 Other abnormal findings 

in urine 

Clears heat and damp 

heat, nourishes kidney 

yin, nourish the skin 

2 BEAUTY HERBS 

POWDER 

Angelica dahurica (Hoffm.) Benth. & Hook.f. ex Franch. & Sav. 

Bletilla striata (Tunb.) Rchb.f. 

Wolfiporia extensa (Peck) Ginns   

 L70 Acne, L81.1 Chloasma, L81.9 Disorder 

of pigmentation, unspecified, L71 Rosacea 

Nourishes the skin, 

clears heat and damp 

heat, nourishes kidney 

yin 

3 QING XUE TANG 

(Detoxify formulas 

blood) 

Citrus aurantium L. 

Magnolia officinalis Rehder & E.H.Wilson 

Angelica sinensis (Oliv.) Diels 

Crataegus pinnatifida Bunge 

Ligusticum striatum DC.  

Paeonia lactiflora Pall. 

Rehmannia glutinosa (Gaertn.) DC.  

Rheum tanguticum Maxim. ex Balf. 

Wolfiporia extensa (Peck) Ginns  

R10 Abdominal and pelvic pain, R14 

Flatulence and related conditions, F05.9 

Delirium, unspecified, R50.9 Fever, 

unspecified, R61.0 Localized Hyperhidrosis, 

E78.5 Hyperlipidaemia, unspecified, K59.0 

Constipation  

Yang Ming syndrome, 

detoxify intestines and 

stomach, aversion to 

heat 

4 WAN DAI TANG 

(Clear discharge) 

Angelica sinensis (Oliv.) Diels 

Citrus reticulata Blanco 

Clematis armandii Franch. 

Ligusticum striatum DC. 

Lonicera confusa DC. 

Rheum tanguticum Maxim. ex Balf. 

Smilax glabra Roxb. 

Wolfiporia extensa (Peck, Ginns  

D25 Leiomyoma of uterus, N73.9 Female 

pelvic inflammatory disease, unspecified, 

N89.8 Leucorrhoea, N76 Other 

inflammation of vagina and vulva, F33 

Recurrent depressive disorder, F34 

Persistent mood [affective] disorders, N72 

Inflammatory disease of cervix uteri, N76.0 

Acute vaginitis  

Yang Ming Syndrome, 

smoothes liver Qi, 

Distress in chest 



Appendices 

137 

 

5 QING FEI TANG 

(Cleaning dryness 

and lungs) 

Eriobotrya japonica (Thunb.) Lindl. 

Glycyrrhiza glabra L. 

Morus alba L. 

Ophiopogon japonicus (Thunb.) Ker Gawl. 

Panax ginseng C.A.Mey. 

Prunus armeniaca L. 

R05 Cough, R50.9 Fever, unspecified, R51 

Headache, R06.2 Wheezing, J34 other 

disorders of the nose and nasal sinuses, 

R68.2 Dry mouth, unspecified 

Impairment of the 

lungs causes dryness 

and heat 

6 LONG DAN XIE 

GAN TANG 

(Cleaning excess 

livers and gall 

bladder fire) 

Alisma plantago-aquatica L. 

Angelica sinensis (Oliv.) Diels 

Bupleurum chinense DC.  

Gardenia jasminoides J. Ellis  

Gentiana manshurica Kitag, 

Glycyrrhiza glabra L. 

Plantago asiatica L. 

Rehmannia glutinosa (Gaertn.) DC.,  

Scutellaria baicalensis Georgi, 

Tetrapanax papyrifer (Hook.) K.Koch 

R45.1 Restlessness and agitation, B02 Zoster 

[herpes zoster], H57 Other disorders of eye 

and adnexa, H93.9 Disorder of ear, 

unspecified, R43 Disturbances of smell and 

taste, R82 Other abnormal findings in urine 

Excess heat in liver 

and gall bladder, damp 

heat in lower warmer 

7 MING MU DI 

HUANG WAN 

(Eye tonic) 

Alisma plantago-aquatica L. 

Angelica sinensis (Oliv.) Diels 

Chrysanthemum morifolium Ramat. 

Cornus officinalis Siebold & Zucc. 

Dioscorea oppositifolia L. 

Lycium barbarum L. 

Paeonia lactiflora Pall. 

Paeonia suffruticosa Andrews 

Rehmannia glutinosa (Gaertn.) DC. 

Tribulus terrestris L. 

Wolfiporia extensa (Peck) Ginns  

K59.0 Constipation, R42 Dizziness and 

giddiness, H04 Disorders of lacrimal system, 

H04.1 Other disorders of lacrimal gland 

(Dry eye syndrome), H93.1 Tinnitus, H91.9 

Hearing loss, unspecified, L85.3 Xerosis 

cutis, N89.9 Noninflammatory disorder of 

vagina, unspecified, R61.9 Hyperhidrosis, 

unspecified (Night sweats), R68.2 Dry 

mouth, unspecified, M54 Dorsalgia M79.6 

pain in limb 

Feeling of heat in the 

chest, palms and soles  

8 QING WEI SAN 

(Bad breath) 

Actaea dahurica (Turcz. ex Fisch. & C.A.Mey.) Franch. 

Angelica sinensis (Oliv.) Diels 

Coptis chinensis Franch. 

Paeonia suffruticosa Andrews 

Rehmannia glutinosa (Gaertn.) DC. 

J03 Acute tonsillitis, K12.2 Cellulitis and 

abscess of mouth, G50.0 Trigeminal 

neuralgia, K08.8 Other specified disorders of 

teeth and supporting structures, R19.6 

Halitosis 

Stomach heat 

9 LING ZHI 

CAPSULE 

(Detoxify liver) 

Ganoderma lucidum (Curtis) P. Karst C80 Malignant neoplasm, without 

specification of site, D84.9 

Immunodeficiency, unspecified, I10 

Essential (primary) hypertension 
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10 QING CHANG 

TANG 

(Constipation) 

Citrus aurantium L., 

Rheum tanguticum Maxim. ex Balf., 

Magnolia officinalis Rehder & E.H.Wilson 

K59.0 Constipation, R10 Abdominal and 

pelvic pain, R14 Flatulence and related 

conditions, F05.9 Delirium, unspecified, 

R50.9 Fever, unspecified, R61.0 Localized 

Hyperhidrosis 

Yang ming syndrome, 

detoxify intestines and 

stomach, Aversion to 

heat 

11 FU ZI LI ZHONG 

TANG (Ulcer) 

Aconitum carmichaelii Debeaux 

Atractylodes macrocephala Koidz. 

Glycyrrhiza glabra L. 

Panax ginseng C.A.Mey. 

Zingiber officinale Roscoe 

K29.5 Chronic gastritis, unspecified, K55 

Vascular disorders of the intestine, K26 

Duodenal ulcer, K29.1 Other acute gastritis, 

K25 Gastric ulcer, A09.9 Gastroenteritis and 

colitis of unspecified origin, J42 Unspecified 

chronic bronchitis, K59.1 Functional 

diarrhoea 

Warms yang and 

expels cold 

12 BAN XIA XIE XIN 

TANG (Ulcer) 

Astragalus propinquus Schischkin 

Coptis chinensis Franch. 

Glycyrrhiza glabra L. 

Panax ginseng C.A.Mey. 

Pinellia ternata (Thunb.) Makino 

Zingiber officinale Roscoe 

Ziziphus jujuba Mill. 

K59.1 Functional diarrhoea, K55 Vascular 

disorders of the intestine, K26 Duodenal 

ulcer, A09.9 Gastroenteritis and colitis of 

unspecified origin, K29.7 Gastritis, 

unspecified, K31.8 Other specified diseases 

of stomach and duodenum, K21 Gastro-

oesophageal reflux disease, R14 Flatulence 

and related conditions, R10 Abdominal and 

pelvic pain, R11 Nausea and vomiting 

Harmonizes stomach, 

relieves fullness, 

adjusts cold and heat 

of stomach and 

promotes digestive 

function 

13 AN ZHONG SAN 

(Ulcer) 

Alpinia officinarum Hance 

Amomum villosum Lour. 

Corydalis yanhusuo (Y.H.Chou & Chun 

C.Hsu) W.T.Wang ex Z.Y.Su & C.Y.Wu 

Cinnamomum cassia (L.) J.Presl 

Foeniculum vulgare Mill. 

Glycyrrhiza glabra L. 

K29.5 Chronic gastritis, unspecified, K55 

Vascular disorders of the intestine, K26 

Duodenal ulcer, K29.1 Other acute gastritis, 

K25 Gastric ulcer, A09.9 Gastroenteritis and 

colitis of unspecified origin, J42 Unspecified 

chronic bronchitis, K59.1 Functional 

diarrhoea, R63.0 Anorexia (loss of appetite), 

K21 Gastro-oesophageal reflux disease, R10 

Abdominal and pelvic pain, R11 Nausea and 

vomiting. R23.1 Pallor 

Nourishes stomach 

and soothes stomach 

Qi 

14 PING WEI SAN 

(Ulcer) 

Atractylodes lancea (Thunb.) DC. 

Citrus reticulata Blanco 

Glycyrrhiza glabra L. 

Magnolia officinalis Rehder & E.H.Wilson 

K29.5 Chronic gastritis, unspecified, K55 

Vascular disorders of the intestine, K26 

Duodenal ulcer, K29.1 Othern acute 

gastritis, K25 Gastric ulcer, R11 Nausea and 

vomiting K27 Peptic ulcer, site unspecified, 

R63.0 Anorexia 

Removes dampness, 

strengthens spleen, 

modifies stomach, 

dampness in the 

spleen and stomach 
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15 WU WEI XIAO DU 

TANG (Eliminates 

toxins) 

Chrysanthemum indicum L. 

Coptis chinensis Franch. 

Gardenia jasminoides J.Ellis 

Lonicera confusa DC. 

Phellodendron amurense Rupr. 

Scutellaria baicalensis Georgi 

Taraxacum mongolicum Hand. -Mazz. 

I10 Essential (primary) hypertension, L02 

Cutaneous abscess, furuncle and carbuncle, 

N05 Unspecified nephritic syndrome, A41.9 

Sepsis, unspecified, G03.9 Meningitis, 

unspecified, J06 Acute upper respiratory 

infections of multiple and unspecified sites, 

K37 Unspecified appendicitis, B19 

Unspecified viral hepatitis, R50.9 Fever, 

unspecified, R45.1 Restlessness and 

agitation, R68.2 Dry mouth, unspecified, 

R82 Other abnormal findings in urine, N61 

Inflammatory disorders of breast (mastitis) 

Removes intense heat 

and eliminates toxins, 

intense heat and fire 

toxin in all three Jiao 

16 CHAI HU JIA 

LONG GU TANG 

(Epilepsy) 

Bupleurum chinense DC.  

Cinnamomum cassia (L.) J.Presl 

Panax ginseng C.A.Mey. 

Pinellia ternata (Thunb.) Makino 

Rheum tanguticum Maxim. ex Balf. 

Scutellaria baicalensis Georgi 

Wolfiporia extensa (Peck) Ginns  

Zingiber officinale Roscoe 

Ziziphus jujuba Mill. 

F48.9 Neurotic disorder, unspecified, R42 

Dizziness and giddiness, G40 Epilepsy, R11 

Nausea and vomiting, F99 Mental disorder, 

not otherwise specified, R51 Headache, R10 

Abdominal and pelvic pain, R14 flatulence 

and related conditions, R07.4 Chest pain, 

unspecified, R06.8 Other and unspecified 

abnormalities of breathing (sighing) 

Nourishes Qi and 

blood 

17 MA HUANG 

TANG (Expels 

external cold) 

Cinnamomum cassia (L.) J.Presl 

Ephedra sp.  

Glycyrrhiza glabra L. 

Prunus armeniaca L.  

J45 Asthma, J40 Bronchitis, not specified as 

acute or chronic, J43 Emphysema, R05 

Cough, R09.3 Abnormal sputum 

Expels external cold, 

warms lung and 

resolves cold phlegm, 

feeling of cold in the 

chest, cold attack 

18 XIAO QING LONG 

TANG (Expels 

external cold) 

Asarum heterotropoides F.Schmidt 

Cinnamomum cassia (L.) J.Presl 

Ephedra sp.  

Glycyrrhiza glabra L. 

Paeonia lactiflora Pall. 

Pinellia ternata (Thunb.) Makino 

Schisandra sp. 

Zingiber officinale Roscoe 

J45 Asthma, J40 Bronchitis, not specified as 

acute or chronic, J43 Emphysema, R05 

Cough, R09.3 Abnormal sputum 

Expels external cold, 

warms lung and 

resolves cold phlegm, 

feeling of cold in the 

chest, cold attack 
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19 HUO XIANG 

ZHENG QI WAN 

(Expels external 

wind cold) 

Angelica dahurica (Hoffm.) Benth. & Hook.f. ex Franch. & Sav. 

Areca catechu L. 

Atractylodes macrocephala Koidz. 

Citrus reticulata Blanco 

Glycyrrhiza glabra L. 

Magnolia officinalis Rehder & E.H.Wilson 

Perilla frutescens (L.) Britton 

Pinellia ternata (Thunb.) Makino 

Platycodon grandiflorus (Jacq.) A. DC. 

Pogostemon cablin (Blanco) Benth 

Wolfiporia extensa (Peck) Ginns  

Zingiber officinale Roscoe 

K59.1 Functional diarrhoea, R14 Flatulence 

and related conditions, R11 Nausea and 

vomiting, R51 Headache 

Expels external wind 

cold, removes damp 

harmonizes, acute 

attack of external wind 

cold and damp 

harmonizes stomach 

and intestines 

20 QING YAN LI GE 

TANG (Expels 

wind harmonizes) 

Actaea dahurica (Turcz. ex Fisch. & C.A.Mey.) Franch. 

Arctium lappa L. 

Coptis chinensis Franch. 

Glycyrrhiza glabra L. 

Paeonia lactiflora Pall. 

Platycodon grandiflorus (Jacq.) A.DC. 

Saposhnikovia divaricata (Turcz.) 

Schischk. 

Scrophularia ningpoensis Hemsl. 

Scutellaria baicalensis Georgi 

Wolfiporia extensa (Peck) Ginns  

L02 Cutaneous abscess, furuncle and 

carbuncle, J03 Acute tonsillitis, K12.2 

Cellulitis and abscess of mouth, J02 Acute 

pharyngitis, R07.0 Pain in throat 

Expels external wind, 

removes damp heat 

harmonizes, Clears 

toxic heat 

21 CHUAN XIONG 

CHA TIAO SAN 

(Expels wind) 

Angelica dahurica (Hoffm.) Benth. & Hook.f. ex Franch. & Sav. 

Asarum heterotropoides F.Schmidt 

Chrysanthemum morifolium Ramat. 

Glycyrrhiza glabra L. 

Ligusticum striatum DC. 

Mentha canadensis L. 

Nepeta tenuifolia Benth. 

Notopterygium incisum K.C.Ting ex H.T.Chang 

Saposhnikovia divaricata (Turcz.) Schischk. 

G43 Migraine, J00 Acute nasopharyngitis 

[common cold], J01 Acute sinusitis, R51 

Headache, R52 Pain, not elsewhere 

classified 

Expels wind, external 

wind, external cold 

wind 

22 XIAO CHAI HU 

TANG 

(Harmonizing 

formulas) 

Astragalus propinquus Schischkin 

Bupleurum chinense DC.  

Glycyrrhiza glabra L. 

Panax ginseng C.A.Mey. 

Pinellia ternata (Thunb.) Makino 

Zingiber officinale Roscoe 

Ziziphus jujuba Mill. 

K29.5 Chronic gastritis, unspecified, G40 

Epilepsy, J00 Acute nasopharyngitis 

[common cold], J11 Influenza, virus not 

identified, M95 Menopausal and female 

climacteric states, B18 Chronic viral 

hepatitis R50.9 Fever, unspecified, R43 

Disturbance of smell and taste, R11 Nausea 

Harmonizes Shao 

yang (exterior and 

interior), liver and 

stomach, feeling of 

heaviness in the chest, 

menstrual cold 
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and vomiting 

23 HIV-POSITIVE 

HERBS 

Angelica sinensis (Oliv.) Diels 

Astragalus propinquus Schischkin 

Bupleurum chinense DC.  

Glycyrrhiza glabra L. 

Ophiopogon japonicus (Thunb.) Ker Gawl. 

Panax ginseng C.A.Mey. 

Schisandra sp. 

Scutellaria baicalensis Georgi 

Wolfiporia extensa (Peck) Ginns  

D64.9 Anaemia, unspecified, I95 

Hypotension, F41.9 Anxiety disorder, 

unspecified, R53 Malaise and fatigue, B24 

Unspecified human immunodeficiency virus 

[HIV] disease, D84.9 Immunodeficiency, 

unspecified, R41 Other symptoms and signs 

involving cognitive functions and awareness, 

R00.2 Palpitations 

Nourishes QI air and 

blood, lung spleen and 

kidneys and removes 

latent toxins, Heart 

and spleen deficiency, 

blood and Qi 

deficiency 

25 JIANG ZHI TANG 

(Hyperlipidaemia, 

obesity) 

Alisma plantago-aquatica L. 

Artemisia scoparia Waldst. & Kitam. 

Astragalus propinquus Schischkin 

Cnidium monnieri (L.) Cusson 

Crataegus pinnatifida Bunge 

Nelumbo nucifera Gaertn. 

Reynoutria multiflora (Thunb.) Moldenke 

Rheum tanguticum Maxim. ex Balf. 

Salvia miltiorrhiza Bunge 

Wolfiporia extensa (Peck) Ginns  

E66 Obesity, E78.5 Hyperlipidaemia, 

unspecified 

Clears greasy phlegm 

and damp heat, 

removes body 

stagnation and 

nourishes Qi 

26 GINSENG 

CAPSULE 

Panax ginseng C.A.Mey. I20 Angina pectoris, I95 Hypotension, I49.9 

Cardiac arrhythmia, unspecified, Z73.3 

Stress, not elsewhere classified, I51.4 

Myocarditis, unspecified, I50 Heart failure 

R05 Cough, R06 Abnormalities of breathing, 

R00.2 Palpitations, R53 Malaise and fatigue, 

R68.2 Dry mouth, D84.9 Immunodeficiency, 

unspecified, J98.9 Respiratory disorder, 

unspecified  

Nourishes air and yin, 

particularly of lungs 

and heart, yin 

deficiency, heart air 

failure 
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27 ZHI MI NING 

TANG (Induces 

purgation) 

Actaea dahurica (Turcz. ex Fisch. & C.A.Mey.) Franch. 

Angelica sinensis (Oliv.) Diels 

Bupleurum chinense DC.  

Citrus aurantium L. 

Glycyrrhiza glabra L. 

Magnolia officinalis Rehder & E.H.Wilson 

Rheum tanguticum Maxim. ex Balf. 

Sanguisorba officinalis L. 

Scutellaria baicalensis Georgi 

R10 Abdominal and pelvic pain, R14 

Flatulence and related conditions, R50.9 

Fever, unspecified, R61.0 Localized 

Hyperhidrosis, K59.0 Constipation, K62.3 

Rectal prolapse, K60.2 Anal fissure, 

unspecified, K60.3 Anal fistula, K64.9 

haemorrhoids, unspecified, F05.9 Delirium, 

unspecified 

Yang Ming syndrome, 

detoxify intestines and 

stomach, aversion to 

heat 

28 QU TOU TONG 

TANG (Dizziness) 

Angelica sinensis (Oliv.) Diels 

Astragalus propinquus Schischkin 

Bupleurum chinense DC.  

Chrysanthemum morifolium Ramat. 

Gastrodia elata Blume 

Ligusticum striatum DC. 

Mentha canadensis L. 

Paeonia lactiflora Pall. 

Pinellia ternata (Thunb.) Makino 

Scutellaria baicalensis Georgi 

Uncaria sinensis (Oliv.) Havil 

Zingiber officinale Roscoe 

I10 Essential (primary) hypertension, F33 

recurrent depressive disorder, unspecified, 

R42 Dizziness and giddiness, G40 Epilepsy, 

H81.0 Ménière disease, R09.3 Abnormal 

sputum, R51 Headache, R11 Nausea and 

vomiting, G43 Migraine, G40 Epilepsy 

Transforms phlegm, 

subdues internal wind, 

fullness in the chest 

29 SHI MIANG 

WANG (Kidneys 

insomnia) 

Anemarrhena asphodeloides Bunge 

Angelica sinensis (Oliv.) Diels 

Bupleurum chinense DC.  

Curcuma sp. 

Glycyrrhiza glabra L. 

Ligusticum striatum DC. 

Salvia miltiorrhiza Bunge 

Schisandra sp. 

Wolfiporia extensa (Peck) Ginns  

Ziziphus jujuba Mill.  

K59.0 Constipation, G47.0 Disorders of 

initiating and maintaining sleep [insomnias], 

R45.1 Restlessness and agitation, N95 

Menopausal and other perimenopausal 

disorders, N95.1 Menopausal and female 

climacteric states, R68.2 Dry mouth, 

unspecified, R45.4 Irritability and anger, 

F34.1 Dysthymia, F20 Schizophrenia, I49.9 

Cardiac arrhythmias, unspecified, F51.1 

Nightmares 

Nourishes kidneys, 

harmonizes yin and 

yang, calms shen, red 

tongue with lack of 

coating, feeling of heat 

in the chest, palms and 

soles 

30 GUI ZHI FU LING 

WAN (Fibroids) 

Cinnamomum cassia (L.) J.Presl 

Paeonia anomala L.  

Paeonia suffruticosa Andrews 

Prunus davidiana (CarriŠre) Franch. 

Wolfiporia extensa (Peck) Ginns  

D25 Leiomyoma of uterus, N97 Female 

infertility, N73.9 Female pelvic 

inflammatory disease, unspecified, N89.8 

Leucorrhoea, N83.2 Other and unspecified 

ovarian cysts, N70 Salpingitis and 

oophoritis, R10 Abdominal and pelvic pain 

Moves blood, removes 

blood stasis and 

resolves mass  

31 SHAO FU ZHU YU 

TANG (Fibroids) 

Angelica sinensis (Oliv.) Diels 

Commiphora sp. 

Corydalis yanhusuo (Y.H.Chou & Chun 

D25 Leiomyoma of uterus, N97 Female 

infertility, N73.9 Female pelvic 

inflammatory disease, unspecified, N20.9 

Blood deficiency 

problems, moves 

blood 
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C.Hsu) W.T.Wang ex Z.Y.Su & C.Y.Wu 

Foeniculum vulgare Mill. 

Ligusticum striatum DC. 

Paeonia anomala L.  

Typha sp. 

Zingiber officinale Roscoe 

Urinary calculus, unspecified, N91 Absent, 

scanty and rare menstruation, R52 Pain, not 

elsewhere classified 

32 TONG FENG SAN 

(Gout) 

Achyranthes bidentata Blume 

Angelica sinensis (Oliv.) Diels 

Atractylodes lancea (Thunb.) DC. 

Carthamus tinctorius L. 

Cinnamomum cassia (L.) J.Presl 

Clematis sp. 

Cyathula officinalis K.C.Kuan 

Glycyrrhiza glabra L. 

Ligusticum striatum DC. 

Notopterygium incisum K.C.Ting ex H.T.Chang 

Phellodendron amurense Rupr. 

Prunus davidiana (CarriŠre) Franch. 

Stephania tetrandra S.Moore 

I10 Essential (primary) hypertension, I20 

Angina pectoris, G43 Migraine, I49.9 

Cardiac arrhythmia, unspecified, R42 

Dizziness and giddiness, I70 

Atherosclerosis, I25 Chronic ischaemic heart 

disease, N92.0 Excessive and frequent 

menstruation with regular cycle, R51 

Headache, R07.4 Chest pain, unspecified, 

R00.2 Palpitations, G47.0 Disorders of 

initiating and maintaining sleep [insomnias], 

F33 Recurrent depressive disorder, R52 

Pain, not elsewhere classified,M79.6 Pain in 

limb, M10 Gout, M13.9 Arthritis, 

unspecified 

Moves Qi and blood, 

removes blood stasis, 

Blood stasis in chest 

and head 

33 XUE FU ZHU YU 

TANG (Arthritis) 

Achyranthes bidentata Blume 

Angelica sinensis (Oliv.) Diels 

Bupleurum chinense DC.  

Carthamus tinctorius L. 

Citrus aurantium L. 

Cyathula officinalis K.C.Kuan 

Glycyrrhiza glabra L. 

Ligusticum striatum DC. 

Paeonia anomala L.  

Platycodon grandiflorus (Jacq.) A.DC. 

Prunus davidiana (CarriŠre) Franch. 

Rehmannia glutinosa (Gaertn.) DC.  

I10 Essential (primary) hypertension, I20 

Angina pectoris, G43 Migraine, I49.9 

Cardiac arrhythmia, unspecified, R42 

Dizziness and giddiness, I70 

Atherosclerosis, I25 Chronic ischaemic heart 

disease, N92.0 Excessive and frequent 

menstruation with regular cycle, R51 

Headache, R07.4 Chest pain, unspecified, 

R00.2 Palpitations, G47.0 Disorders of 

initiating and maintaining sleep [insomnias], 

F33 recurrent depressive disorder, R52 Pain, 

not elsewhere classified,M79.6 Pain in limb, 

M13.9 Arthritis, unspecified 

Moves Qi and blood, 

removes blood stasis, 

Blood stasis in chest 

and head 

34 BU YANG HUAN 

WU TANG (Stroke) 

Angelica sinensis (Oliv.) Diels 

Carthamus tinctorius L. 

Ligusticum striatum DC. 

Paeonia anomala L.  

Prunus davidiana (CarriŠre) Franch. 

Scutellaria baicalensis Georgi  

I20 Angina pectoris, M54.3 Sciatica, G51.9 

Disorder of facial nerve, unspecified, G83.9 

Paralytic syndrome, unspecified, I67.9 

Cerebrovascular disease, unspecified 

Tonifies Qi, moves 

blood, removes 

meridian obstruction, 

After-effects of stroke 

in Qi deficiency, blood 

stagnation and 

meridian blockage 
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35 SI JUN ZI TANG 

(Nourishing 

formulas) 

Atractylodes macrocephala Koidz. 

Glycyrrhiza glabra L. 

Panax ginseng C.A.Mey. 

Wolfiporia extensa (Peck) Ginns  

K29.5 Chronic gastritis, unspecified, R53 

Malaise and fatigue, D84.9 

Immunodeficiency, unspecified, R19.8 

Other specified symptoms and signs 

involving the digestive system and abdomen, 

K58 Irritable bowel syndrome, R63.0 

Anorexia (loss of appetite), K59.1 

Functional diarrhoea, R23.1 Pallor  

Nourishes air <Qi> 

and strengthens spleen  

36 BA ZHEN TANG 

(Nourish qi and 

blood) 

Angelica sinensis (Oliv.) Diels 

Atractylodes macrocephala Koidz. 

Glycyrrhiza glabra L. 

Ligusticum striatum DC. 

Paeonia lactiflora Pall. 

Panax ginseng C.A.Mey. 

Rehmannia glutinosa (Gaertn.) DC. 

Wolfiporia extensa (Peck) Ginns  

D64.9 Anaemia, unspecified, I95 

Hypotension, F41.9 Anxiety disorder, 

unspecified, R41 Other symptoms and signs 

involving cognitive functions and awareness, 

R53 Malaise and fatigue, R00.2 Palpitations 

Nourishes QI air and 

blood, heart and 

spleen deficiency, 

blood and Qi 

deficiency 

37 BU ZHONG YI QI 

TANG 

(Deficiencies) 

Actaea dahurica (Turcz. ex Fisch. & C.A.Mey.) Franch. 

Angelica sinensis (Oliv.) Diels 

Astragalus propinquus Schischkin 

Atractylodes macrocephala Koidz. 

Bupleurum chinense DC.  

Citrus reticulata Blanco 

Glycyrrhiza glabra L. 

Panax ginseng C.A.Mey.  

D64.9 Anaemia, unspecified, I95 

Hypotension, K59.1 Functional diarrhoea, 

R53 Malaise and fatigue, M62.5 Muscle 

wasting and atrophy, not elsewhere 

classified, N81 Female genital prolapse, 

R23.1 Pallor, R63.0 Anorexia (loss of 

appetite), K62.3 Rectal prolapse 

Tonifies air, 

strengthens spleen, 

lifts and tonifies 

prolapse of air and 

organs 

38 SI WU TANG 

(Anaemia) 

Angelica sinensis (Oliv.) Diels 

Ligusticum striatum DC. 

Paeonia lactiflora Pall. 

Rehmannia glutinosa (Gaertn.) DC. 

D64.9 Anaemia, unspecified, N97 Female 

infertility, N93.9 Abnormal uterine and 

vaginal bleeding, unspecified, N91 Absent, 

scanty and rare menstruation, N94.6 

Dysmenorrhoea, unspecified, N80 

Endometriosis  

Nourishes and moves 

liver blood, Blood 

deficiency problems 

39 TIAN WANG BU 

XIN TANG 

(Nourishes kidneys 

and heart) 

Acorus calamus L. 

Angelica sinensis (Oliv.) Diels 

Asparagus cochinchinensis (Lour.) Merr. 

Eucommia ulmoides Oliv. 

Glycyrrhiza glabra L. 

Ophiopogon japonicus (Thunb.) Ker Gawl. 

Panax ginseng C.A.Mey. 

Platycladus orientalis (L.) Franco 

Platycodon grandiflorus (Jacq.) A. DC. 

Polygala sp. 

Rehmannia glutinosa (Gaertn.) DC. 

K59.0 Constipation, G47.0 Disorders of 

initiating and maintaining sleep [insomnias], 

R45.1 Restlessness and agitation, N95 

Menopausal and other perimenopausal 

disorders, N95.1 Menopausal and female 

climacteric states, R68.2 Dry mouth, 

unspecified, R45.4 Irritability and anger, 

F34.1 Dysthymia, F20 Schizophrenia, I49.9 

Cardiac arrhythmias, unspecified, 

F51.1Nightmares, R61.0 Localized 

Hyperhidrosis 

Nourishes kidneys, 

harmonizes yin and 

yang, calms shen 
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Salvia miltiorrhiza Bunge 

Schisandra sp. 

Scrophularia ningpoensis Hemsl. 

Stemona sp. 

Wolfiporia extensa (Peck) Ginns 

Ziziphus jujuba Mill. 

40 ZHI BAI DI 

HUANG WAN 

(Menopause) 

Alisma plantago-aquatica L. 

Anemarrhena asphodeloides Bunge 

Cornus officinalis Siebold & Zucc. 

Dioscorea oppositifolia L. 

Paeonia suffruticosa Andrews 

Phellodendron amurense Rupr. 

Rehmannia glutinosa (Gaertn.) DC. 

Wolfiporia extensa (Peck) Ginns  

I10 Essential (primary) hypertension, E14 

Unspecified diabetes mellitus, F41.9 

Anxiety disorder, unspecified, N95 

Menopausal and other perimenopausal 

disorders, N30 Cystitis, N76 Other 

inflammation of vagina and vulva, N90.9 

Noninflammatory disorder of vulva and 

perineum, unspecified, R20 Disturbances of 

skin sensation, H57 Other disorders of eye 

and adnexa, R45.1 Restlessness and 

agitation, R61.9 Hyperhidrosis, unspecified 

(Night sweats), M79.6 Pain in limb, N49.9 

Inflammatory disorder of unspecified male 

genital organ  

Nourishes kidneys yin 

and removes 

deficiency fire, feeling 

of heat in chest, palms 

and soles 

41 GENG NIAN PING 

(Menopause) 

Alisma plantago-aquatica L. 

Angelica sinensis (Oliv.) Diels 

Chrysanthemum morifolium Ramat. 

Cornus officinalis Siebold & Zucc. 

Eclipta prostrata (L.) L. 

Ligustrum sp. 

Paeonia lactiflora Pall. 

Phellodendron amurense Rupr. 

Platycladus orientalis (L.) Franco 

Polygala sp. 

Rehmannia glutinosa (Gaertn.) DC. 

Reynoutria multiflora (Thunb.) Moldenke 

Schisandra sp. 

Stemona sp. 

Wolfiporia extensa (Peck) Ginns  

K59.0 Constipation, G47.0 Disorders of 

initiating and maintaining sleep [insomnias], 

R45.1 Restlessness and agitation, R68.2 Dry 

mouth, unspecified (Night sweats), R61.9 

Hyperhidrosis, unspecified, R45.4 Irritability 

and anger, F51.1 Nightmares, N95 

Menopausal and other perimenopausal 

disorders 

Nourishes kidneys, 

harmonizes yin and 

yang, calms shen, 

feeling of heat in the 

chest, palms and soles 

42 GUI PI WAN 

(Nourishes spleen 

and heart) 

Angelica sinensis (Oliv.) Diels 

Astragalus propinquus Schischkin 

Atractylodes macrocephala Koidz. 

Dimocarpus longan Lour. 

Glycyrrhiza glabra L. 

Panax ginseng C.A.Mey. 

D64.9 Anaemia, unspecified, F41.9 Anxiety 

disorder, unspecified, F48.9 Neurotic 

disorder, unspecified, G47.0 Disorders of 

initiating and maintaining sleep [insomnias], 

M95 Menopausal and female climacteric 

states, N93.9 Abnormal uterine and vaginal 

Nourishes spleen and 

heart, blood and air  



Appendices 

146 

 

Polygala sp. 

Saussurea costus (Falc.) Lipsch. 

Wolfiporia extensa (Peck) Ginns  

Zingiber officinale Roscoe 

Ziziphus jujuba Mill. 

bleeding, unspecified, D61.9 Aplastic 

anaemia, unspecified, I51.9 Heart disease, 

unspecified, L95.9 Vasculitis limited to skin, 

unspecified, M31.1 Thrombotic 

microangiopathy, R00.2 Palpitations, R53 

Malaise and fatigue, N51.1 Nightmares, 

R41.8 Other and unspecified symptoms and 

signs involving cognitive functions and 

awareness (Poor concentration and memory)  
43 XIAO KE TANG 

(Nourishes yin and 

diabetes) 

Alisma plantago-aquatica L. 

Anemarrhena asphodeloides Bunge 

Cinnamomum cassia (L.) J.Presl 

Coptis chinensis Franch. 

Dioscorea oppositifolia L. 

Ophiopogon japonicus (Thunb.) Ker Gawl. 

Paeonia suffruticosa Andrews 

Panax ginseng C.A.Mey. 

Pueraria montana (Lour.) Merr. 

Rehmannia glutinosa (Gaertn.) DC. 

Salvia miltiorrhiza Bunge 

Schisandra sp. 

Scrophularia ningpoensis Hemsl. 

Wolfiporia extensa (Peck) Ginns   

E14 Unspecified diabetes mellitus, R63.1 

Polydipsia (excessive thirst), R68.2 Dry 

mouth, unspecified, R53 Malaise and 

fatigue, R45.1 Restlessness and agitation 

Yin deficiency, heat 

due to yin deficiency, 

tongue: red with 

coating and lack of 

moisture 

44 LIU WEI DI 

HUANG WAN 

Alisma plantago-aquatica L. 

Cornus officinalis Siebold & Zucc. 

Dioscorea oppositifolia L. 

Paeonia suffruticosa Andrews 

Rehmannia glutinosa (Gaertn.) DC. 

Wolfiporia extensa (Peck) Ginns  

I10 Essential (primary) hypertension, E14 

Unspecified diabetes mellitus, F52 Sexual 

dysfunction, not caused by organic disorder 

or disease, N41 Inflammatory diseases of 

prostate,N20.9 Urinary calculus, 

unspecified, E05 Thyrotoxicosis 

[hyperthyroidism], H26.9 Cataract, 

unspecified, N00 Acute nephritic syndrome, 

N46 Male infertility, R61 Hyperhidrosis, 

unspecified (night sweats) H93.1 Tinnitus, 

H91.9 Hearing loss, unspecified, R42 

Dizziness and giddiness, M54 Dorsalgia, 

M79.6 pain in limb, R68.2 Dry mouth, 

unspecified, N89.9 Noninflammatory 

disorder of vagina, unspecified, L85.3 

Xerosis cutis, H04.1 Other disorders of the 

lacrimal gland (dry eye), K59.0 Constipation 

Feeling of heat in the 

chest, palms and soles 
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45 SHENG MAI YIN 

(Nourishes yin and 

yang) 

Ophiopogon japonicus (Thunb.) Ker Gawl. 

Panax ginseng C.A.Mey. 

Schisandra sp. 

I95 Hypotension, I49.9 Cardiac arrhythmia, 

unspecified, F48.9 Neurotic disorder, 

unspecified, I25 Chronic ischaemic heart 

disease, I51.4 Myocarditis, unspecified, I21 

Acute myocardial infarction, R57.0 

Cardiogenic shock, R45.1 restlessness and 

agitation, F34.1 Dysthymia, F20 

Schizophrenia  

Nourishes kidneys, 

harmonizes yin and 

yang, calms shen 

46 YAO TONG NING 

(Back pain) 

Achyranthes bidentata Blume 

Alisma plantago-aquatica L. 

Angelica sinensis (Oliv.) Diels 

Cornus officinalis Siebold & Zucc. 

Clematis sp. 

Cyathula officinalis K.C.Kuan 

Dioscorea oppositifolia L. 

Glycyrrhiza glabra L. 

Ligusticum striatum DC. 

Notopterygium incisum K.C.Ting ex H.T.Chang 

Paeonia lactiflora Pall. 

Paeonia suffruticosa Andrews 

Rehmannia glutinosa (Gaertn.) DC. 

Stephania tetrandra S.Moore 

Wolfiporia extensa (Peck) Ginns  

I10 Essential (primary) hypertension, E14 

Unspecified diabetes mellitus, F52 Sexual 

dysfunction, not caused by organic disorder 

or disease, N41 Inflammatory diseases of 

prostate, N20.9 Urinary calculus, 

unspecified, E05 Thyrotoxicosis 

[hyperthyroidism], H26.9 Cataract, 

unspecified, M54 Dorsalgia, N00 Acute 

nephritic syndrome, N46 Male infertility, 

R52 Pain, not elsewhere classified, R61.9 

Hyperhidrosis, unspecified (Night sweats), 

H93.1 Tinnitus, H91.9 Hearing loss, 

unspecified, R42 dizziness and giddiness, 

M79.6 Pain in limb, R68.2 Dry mouth, 

unspecified, N89.9 Noninflammatory 

disorder of vagina, unspecified, L85.3 

Xerosis cutis H04.1 Other disorders of the 

lacrimal gland (dry eye), K59.0 

Constipation, M06.9 Rheumatoid arthritis, 

unspecified, M10 Gout, M13.9 Arthritis, 

unspecified, M54.3 Sciatica. N00 Acute 

nephritic syndrome  

Nourishes yin and 

kidneys, removes 

blood, Feeling of heat 

in the chest, palms and 

soles 
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47 DAN SHEN PIAN 

(Heart) 

Astragalus propinquus Schischkin 

Carthamus tinctorius L. 

Cinnamomum cassia (L.) J.Presl 

Ligusticum striatum DC. 

Paeonia lactiflora Pall. 

Panax notoginseng (Burkill) F.H.Chen 

Prunus davidiana (CarriŠre) Franch. 

Salvia miltiorrhiza Bunge 

Schisandra sp. 

I10 Essential (primary) hypertension, I20 

Angina pectoris, G43 Migraine, I49.9 

Cardiac arrhythmia, unspecified, R42 

Dizziness and giddiness, I70 

Atherosclerosis, I25 Chronic ischaemic heart 

disease, N92.0 Excessive and frequent 

menstruation with regular cycle, R07.4 

Chest pain, unspecified, R51 Headache, 

R00.2 Palpitations, G47.0 Disorders of 

initiating and maintaining sleep [insomnias], 

F33 Recurrent depressive disorder, R52 

Pain, not elsewhere classified  

Promotes Qi and 

blood circulation, 

removes blood 

stagnation, Blood 

stasis in chest and 

head 

48 BAN XIA BAIZHU 

TIANMA TANG 

(Migraine) 

Alisma plantago-aquatica L. 

Astragalus propinquus Schischkin 

Atractylodes macrocephala Koidz. 

Bupleurum chinense DC.  

Chrysanthemum morifolium Ramat. 

Cinnamomum cassia (L.) J.Presl 

Citrus reticulata Blanco 

Gastrodia elata Blume 

Panax ginseng C.A.Mey. 

Pinellia ternata (Thunb.) Makino 

Scutellaria baicalensis Georgi 

Uncaria sinensis (Oliv.) Havil. 

Wolfiporia extensa (Peck) Ginns  

Zingiber officinale Roscoe  

I10 Essential (primary) hypertension, G43 

Migraine, F33 Recurrent depressive 

disorder, unspecified, G40 Epilepsy, H81.0 

Ménière disease, R42 Dizziness and 

giddiness, R51 Headache, R11 Nausea and 

vomiting, R09.3 Abnormal sputum 

Transforms phlegm, 

subdues internal wind, 

Wind phlegm pattern 

49 DU HUO JI 

SHENG TANG 

(Arthritis) 

Achyranthes bidentata Blume 

Angelica pubescens Maxim. 

Angelica sinensis (Oliv.) Diels 

Asarum heterotropoides F.Schmidt 

Cinnamomum cassia (L.) J.Presl 

Cyathula officinalis K.C.Kuan 

Eucommia ulmoides Oliv. 

Gentiana crassicaulis Duthie ex Burkill 

Glycyrrhiza glabra L. 

Ligusticum striatum DC. 

Panax ginseng C.A.Mey. 

Rehmannia glutinosa (Gaertn.) DC. 

Saposhnikovia divaricata (Turcz.) Schischk. 

Taxillus chinensis (DC.) Danser  

M54.3 Sciatica, M13.9 Arthritis, 

unspecified, M54 Dorsalgia, M62 Disorder 

of muscle, unspecified (stiffness), R52 Pain, 

not elcewhere classified 

Removes wind, damp 

and cold, restores free 

flow of Qi and blood 

in meridians, benefits 

liver and kidneys, Bi 

syndromes of wind 

cold and damp 

patterns, intolerance to 

cold 
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50 QING RE CHU BI 

TANG (Arthritis) 

Amomum maximum Roxb.  

Clematis sp.  

Coix lacryma-jobi L. 

Forsythia suspensa (Thunb.) Vahl 

Magnolia officinalis Rehder & E.H.Wilson 

Morus alba L. 

Paeonia anomala L.  

Paeonia suffruticosa Andrews 

Phellodendron amurense Rupr. 

Pinellia ternata (Thunb.) Makino 

Polyporus umbellatus (Pers.) Fr. 

Prunus armeniaca L. 

Rehmannia glutinosa (Gaertn.) DC. 

M54.3 Sciatica, M13.9 Arthritis, 

unspecified, M06.9 Rheumatoid arthritis, 

unspecified, M10 Gout, M62.9 Disorder of 

muscle, unspecified, R52 Pain, not 

elsewhere classified 

Removes damp heat, 

restores free flow of 

Qi and blood in 

meridians, Bi 

syndromes of damp 

heat pattern 

51 GE GEN QIN 

LIAN TANG 

Coptis chinensis Franch. 

Glycyrrhiza glabra L. 

Pueraria montana (Lour.) Merr. 

Scutellaria baicalensis Georgi  

K59.1 Functional diarrhoea, K55 Vascular 

disorders of the intestine, A03 Shigellosis, 

R19.5 Other faecal abnormalities,  

Removes heat in the 

large intestine and 

eliminates damp heat  

52 HUANG LIAN JIE 

DU TANG 

(Removes intense 

heat and toxins) 

Coptis chinensis Franch. 

Gardenia jasminoides J.Ellis 

Phellodendron amurense Rupr. 

Scutellaria baicalensis Georgi 

I10 Essential (primary) hypertension, N05 

Unspecified nephritic syndrome, A41.9 

Sepsis, unspecified, G03.9 Meningitis, 

unspecified, J06 Acute upper respiratory 

infections of multiple and unspecified sites, 

K37 Unspecified appendicitis, K75.9 

Inflammatory liver disease, unspecified, 

R50.9 Fever, unspecified, R45.1 

Restlessness and agitation, R68.2 Dry 

mouth, unspecified, R82.9 Other and 

unspecified abnormal findings in urine, L01 

Impetigo, B19 Unspecified viral hepatitis   

Removes intense heat 

and eliminates toxins, 

intense heat and fire 

toxin in all three Jiao 

53 SHENG JI SAN 

(Removes sores) 

Angelica sinensis (Oliv.) Diels 

Astragalus propinquus Schischkin 

Carthamus tinctorius L. 

Coptis chinensis Franch. 

Glycyrrhiza glabra L. 

Lonicera confusa DC. 

Panax notoginseng (Burkill) F.H.Chen 

Phellodendron amurense Rupr. 

Scutellaria baicalensis Georgi  

R10 Abdominal and pelvic pain, L02 

Cutaneous abscess, furuncle and carbuncle, 

L70 Acne, B00 Herpesvirus [herpes 

simplex] infections, K12.2 Cellulitis and 

abscess of mouth, K12.0 Recurrent oral 

aphthae  

Removes eliminates 

toxins 
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54 BI YAN KANG 

(Sinusitis) 

Angelica dahurica (Hoffm.) Benth. & Hook.f. ex Franch. & Sav. 

Asarum heterotropoides F.Schmidt 

Astragalus propinquus Schischkin 

Atractylodes macrocephala Koidz. 

Houttuynia cordata Thunb. 

Lonicera confusa DC. 

Magnolia biondii Pamp. 

Mentha canadensis L. 

Paeonia lactiflora Pall. 

Saposhnikovia divaricata (Turcz.) Schischk. 

Schisandra sp. 

Xanthium strumarium L.  

R51 Headache, J32 Chronic sinusitis, J30.1 

Allergic rhinitis due to pollen (Hay fever), 

R06.7 Sneezing, R09.3 Abnormal sputum, 

R07.0 Pain in throat 

Tonifies lung Qi 

55 BAI HE GU JIN 

TANG 

Angelica sinensis (Oliv.) Diels 

Fritillaria cirrhosa D.Don 

Glycyrrhiza glabra L. 

Lilium lancifolium Thunb. 

Ophiopogon japonicus (Thunb.) Ker Gawl. 

Paeonia lactiflora Pall. 

Platycodon grandiflorus (Jacq.) A.DC. 

Rehmannia glutinosa (Gaertn.) DC. 

Scrophularia ningpoensis Hemsl.  

J45 Asthma, R05 Cough, R07.0 Pain in 

throat, R09.3 Abnormal sputum, A15 

Respiratory tuberculosis, C80 Malignant 

neoplasm, without specification of site, 

J41.0 Simple chronic bronchitis, J18 

Pneumonia, organism unspecified 

Strengthens spleen, 

transforms phlegm and 

clears heat from lungs 

56 ZHI KE DING 

CHUAN TANG 

(Respiratory) 

Aster tataricus L.f. 

Citrus reticulata Blanco 

Cynanchum glaucescens (Decne.) Hand. -Mazz. 

Fritillaria cirrhosa D.Don 

Ginkgo biloba L. 

Houttuynia cordata Thunb. 

Panax ginseng C.A.Mey. 

Pinellia ternata (Thunb.) Makino 

Platycodon grandiflorus (Jacq.) A.DC. 

Prunus armeniaca L. 

Scutellaria baicalensis Georgi 

Tussilago farfara L. 

Wolfiporia extensa (Peck) Ginns  

J45 Asthma, R05 Cough, R09.3 Abnormal 

sputum, R07.0 Pain in throat 

Strengthens spleen, 

transforms phlegm and 

clears heat from lungs  
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57 SANSHENG 

CAPSULE  

Panax ginseng C.A.Mey. 

Panax notoginseng (Burkill) F.H.Chen 

Salvia miltiorrhiza Bunge 

I20 Angina pectoris, I95 Hypotension, I49.9 

Cardiac arrhythmia, unspecified, E14 

Unspecified diabetes mellitus, Z73.3 Stress, 

not elsewhere classified, I51.4 Myocarditis, 

unspecified, I50 Heart failure, R68.2 Dry 

mouth, unspecified, R53 Malaise and 

fatigue, R00.2 Palpitations, R06 

Abnormalities of breathing, R05 Cough, 

D84.9 Immunodeficiency, unspecified  

Heart air failure, 

chronic lung 

problems, dry cough 

with air and yin 

deficiency 

58 CHAI HU SHU 

GAN TANG 

(Smooth liver) 

Bupleurum chinense DC.  

Citrus aurantium L. 

Citrus reticulata Blanco 

Cyperus rotundus L. 

Glycyrrhiza glabra L. 

Ligusticum striatum DC. 

Paeonia lactiflora Pall. 

F33 Recurrent depressive disorder, 

unspecified, K29.7 Gastritis, unspecified, 

N94.6 Dysmenorrhoea, unspecified, G58.0 

Intercostal neuropathy, K83.9 Disease of 

biliary tract, unspecified, K73.9 Chronic 

hepatitis, unspecified, N60.1 Diffuse cystic 

mastopathy, Q83 Congenital malformations 

of breast, R09.1 Pleurisy, R52 Pain, not 

elsewhere classified, R10 Abdominal and 

pelvic pain, R07 Chest pain, unspecified, 

R06.8 Other and unspecified abnormalities 

of breathing (sighing) 

Harmonizes liver and 

stomach Qi, moves 

blood  

59 XIAO YAO WANG 

(Headache) 

Angelica sinensis (Oliv.) Diels 

Atractylodes macrocephala Koidz. 

Bupleurum chinense DC.  

Glycyrrhiza glabra L. 

Mentha canadensis L. 

Paeonia lactiflora Pall. 

Wolfiporia extensa (Peck) Ginns  

Zingiber officinale Roscoe 

D25 Leiomyoma of uterus, F33 Recurrent 

depressive disorder, unspecified, F48.9 

Neurotic disorder, unspecified, Z73.3 Stress, 

not elsewhere classified, E06 Thyroiditis, 

F20 Schizophrenia, N92.6 Irregular 

menstruation, unspecified, F34. persistent 

mood [affective] disorders (mood swings), 

R45 Irritability and anger, R10 Abdominal 

and Pelvic pain, R07 Chest pain, 

unspecified, R51 Headache   

Smooths liver Qi, 

nourishes liver blood, 

strengthens spleen 
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60 SHOU WU PIAN 

(Hair loss) 

Achyranthes bidentata Blume 

Alisma plantago-aquatica L. 

Angelica sinensis (Oliv.) Diels 

Astragalus propinquus Schischkin 

Bupleurum chinense DC.  

Cornus officinalis Siebold & Zucc. 

Cyathula officinalis K.C.Kuan 

Gastrodia elata Blume 

Ligusticum striatum DC. 

Paeonia lactiflora Pall. 

Paeonia suffruticosa Andrews 

Rehmannia glutinosa (Gaertn.) DC. 

Reynoutria multiflora (Thunb.) Moldenke 

Sesamum indicum L.  

Tribulus terrestris L. 

E78.5 Hyperlipidaemia, unspecified, L65.9 

Nonscarring hair loss, unspecified, L67.1 

Variations in hair colour (greyness, hair 

(premature), R41.8 Other and unspecified 

symptoms and signs involving cognitive 

functions and awareness (poor memory), 

M54 Dorsalgia, M79.6 Pain in limb 

Strengthens liver and 

kidneys, nourishes 

essence 

61 SWINE FLU 

HERBS 

Dryopteris crassirhizoma Nakai 

Ephedra sp.  

Forsythia suspensa (Thunb.) Vahl 

Glycyrrhiza glabra L. 

Houttuynia cordata Thunb. 

Isatis tinctoria L. 

Lonicera confusa DC. 

Mentha canadensis L. 

Pogostemon cablin (Blanco) Benth 

Prunus armeniaca L. 

Rheum tanguticum Maxim. ex Balf. 

Sedum roseum (L.) Scop.  

J09 Influenza due to identified zoonotic or 

pandemic influenza virus, R50.9 Fever, 

unspecified, R09.3 Abnormal sputum, D84.9 

Immunodeficiency, unspecified, R52 Pain, 

not elsewhere classified, R09.8 Other 

specified symptoms and signs involving the 

circulatory and respiratory systems, R51 

Headache, R63.1 Polydipsia (excessive 

thirst),R07.0 Pain in throat, R05 Cough, J11 

Influenza, virus not identified 

Clearing away 

distemper and toxins, 

clearing away heat in 

the lung, toxic heat 

invading the lung, 

reddened tongue with 

yellow coating 

62 KANG JIA NING 

(Thyroiditis) 

Angelica sinensis (Oliv.) Diels 

Atractylodes macrocephala Koidz. 

Bupleurum chinense DC.  

Glycyrrhiza glabra L. 

Laminariaceae sp. 

Mentha canadensis L. 

Paeonia lactiflora Pall. 

Wolfiporia extensa (Peck) Ginns  

Zingiber officinale Roscoe 

D25 Leiomyoma of uterus, F33 Recurrent 

depressive disorder, unspecified, F48.9 

Neurotic disorder, unspecified, Z73.3 Stress, 

not elsewhere classified, F20 Schizophrenia, 

N92.6 Irregular menstruation, unspecified, 

E06.5 Other chronic thyroiditisF34. 

Persistent mood [affective] disorders (mood 

swings), R45.4 Irritability and anger, R10 

Abdominal and pelvic pain, R51 Headache, 

N61 Inflammatory disorders of breast, N95.1 

Menopausal and female climacteric states, 

J03 Acute tonsillitis  

Smooths liver Qi, 

nourishes liver blood, 

strengthens spleen 
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63 JIN KUI SHEN QI 

WAN (Tonifies 

kidneys yang) 

Aconitum carmichaelii Debeaux 

Alisma plantago-aquatica L. 

Cinnamomum cassia (L.) J.Presl 

Cornus officinalis Siebold & Zucc. 

Dioscorea oppositifolia L. 

Paeonia suffruticosa Andrews 

Rehmannia glutinosa (Gaertn.) DC. 

Wolfiporia extensa (Peck) Ginns  

J45 Asthma, F52 Sexual dysfunction, not 

caused by organic disorder or disease, N18.9 

Chronic kidney disease, unspecified, N32.9 

Bladder disorder, unspecified, R60 Oedema, 

not elsewhere classified, M54 Dorsalgia, 

M79.6 Pain in limb, R82.9 Other abnormal 

findings in the urine, N48.4 Impotence of 

organic origin 

Tonifies kidney Yang, 

cold feeling in lower 

part of the body 

64 QI WEI WAN 

(Tonifies qi and 

kidneys yang) 

Albizia julibrissin Durazz. 

Alisma plantago-aquatica L. 

Allium tuberosum Rottler ex Spreng. 

Cistanche deserticola Y.C.Ma 

Curculigo orchioides Gaertn. 

Cuscuta chinensis Lam. 

Cynomorium coccineum L. 

Epimedium sp. 

Panax ginseng C.A.Mey. 

Salvia miltiorrhiza Bunge  

F52 Sexual dysfunction, not caused by 

organic disorder or disease, N48.4 

Impotence of organic origin, R53 Malaise 

and fatigue, M62.8 Other specifies disorders 

of muscle (strength) 

Tonifies Qi and 

kidney Yang, kidney 

Qi and Yang, cold 

feeling in the lower 

back and knees 

65 SHEN LING BAI 

ZHU SAN (Tonifies 

qi) 

Amomum longiligulare T.L.Wu 

Atractylodes macrocephala Koidz. 

Citrus reticulata Blanco 

Coix lacryma-jobi L. 

Dioscorea oppositifolia L. 

Glycyrrhiza glabra L. 

Magnolia officinalis Rehder & E.H.Wilson 

Nelumbo nucifera Gaertn. 

Panax ginseng C.A.Mey. 

Platycodon grandiflorus (Jacq.) A. DC. 

Wolfiporia extensa (Peck) Ginns  

D64.9 Anaemia, unspecified, K59.1 

Functional diarrhoea, Z73.3 Stress, not 

elsewhere classified, A09.9 Gastroenteritis 

and colitis of unspecified origin, R53 

Malaise and fatigue, R19.8 Other specified 

symptoms and signs involving the digestive 

system and abdomen, J42 Unspecified 

chronic bronchitis, R63.0 Anorexia, T78.1 

Other adverse food reactions, not elsewhere 

classified, R11 Nausea and vomiting, R23.1 

Pallor  

Tonifies air <Qi>, 

strengthens spleen and 

removes dampness 

66 BA ZHENG SAN 

(Urinary system 

cystitis, urethritis) 

Dianthus chinensis L. 

Gardenia jasminoides J.Ellis 

Glycyrrhiza glabra L. 

Juncus effusus L. 

Plantago asiatica L. 

Polygonum aviculare L. 

Rheum tanguticum Maxim. ex Balf.  

N41 Inflammatory diseases of prostate, N30 

Cystitis, N20.0 Calculus of kidney, N34 

Urethritis and urethral syndrome, R82 Other 

abnormal findings in urine 

Clears damp from the 

urinary bladder 
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67 SHI QUAN DA BU 

TANG (Arms and 

nourishes qi and 

blood) 

Angelica sinensis (Oliv.) Diels 

Astragalus propinquus Schischkin 

Atractylodes macrocephala Koidz. 

Cinnamomum cassia (L.) J.Presl 

Glycyrrhiza glabra L. 

Ligusticum striatum DC. 

Paeonia lactiflora Pall. 

Panax ginseng C.A.Mey. 

Rehmannia glutinosa (Gaertn.) DC. 

Wolfiporia extensa (Peck) Ginns  

D64.9 Anaemia, unspecified, C80 Malignant 

neoplasm, without specification of site, R53 

Malaise and fatigue, K31.8 Other specified 

diseases of stomach and duodenum, M62.5 

Muscle wasting and atrophy, not elsewhere 

classified, R63.0 Anorexia (loss of appetite), 

M62.8 Other specifies disorders of muscle 

(strength), K59.1 Functional diarrhoea, 

R63.4 Abnormal weight loss, L02 Cutaneous 

abscess, furuncle and carbuncle  

Warms and nourishes 

qi and blood 

68 WU LING SAN 

(Oedema) 

Alisma plantago-aquatica L. 

Atractylodes macrocephala Koidz. 

Cinnamomum cassia (L.) J.Presl 

Polyporus umbellatus (Pers.) Fr. 

Wolfiporia extensa (Peck) Ginns  

K59.1 Functional diarrhoea, N41 

Inflammatory diseases of prostate, N05 

Unspecified nephritic syndrome, R33 

Retention of urine, R22.9 Localised 

swelling, mass and lump, unspecified, R82 

Other abnormal findings in urine, K11.7 

Disturbances of salivary secretion 

(Hypoptyalism)  

Warms Yang and 

promotes 

transformative 

function of urinary 

bladder to increase 

urination, and remove 

water retention and 

dampness 

69 XIAO XU MING 

TANG (Stroke) 

Aconitum carmichaelii Debeaux 

Cinnamomum cassia (L.) J.Presl 

Ephedra sp.  

Glycyrrhiza glabra L. 

Ligusticum striatum DC. 

Paeonia lactiflora Pall. 

Panax ginseng C.A.Mey. 

Prunus armeniaca L. 

Saposhnikovia divaricata (Turcz.) Schischk. 

Scutellaria baicalensis Georgi 

Stephania tetrandra S.Moore 

Zingiber officinale Roscoe  

I20 Angina pectoris, M54.3 Sciatica, G51.9 

Disorder of facial nerve, unspecified, G83.9 

Paralytic syndrome, unspecified, I67.9 

Cerebrovascular disease, unspecified  

Tonifies Qi, moves 

blood, removes 

meridian obstruction. 

Nourishes air, After-

effects of stroke in Qi 

deficiency, blood 

stagnation and 

meridian blockage 
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70 FANG FEN TONG 

SHEN TANG 

Angelica sinensis (Oliv.) Diels 

Atractylodes macrocephala Koidz. 

Ephedra sp.  

Forsythia suspensa (Thunb.) Vahl 

Gardenia jasminoides J.Ellis 

Glycyrrhiza glabra L. 

Ligusticum striatum DC. 

Nepeta tenuifolia Benth. 

Paeonia lactiflora Pall. 

Platycodon grandiflorus (Jacq.) A. DC. 

Rheum tanguticum Maxim. ex Balf. 

Saposhnikovia divaricata (Turcz.) Schischk. 

Scutellaria baicalensis Georgi 

Zingiber officinale Roscoe  

I10 Essential (primary) hypertension, J45 

Asthma, K59.0 Constipation, I70 

Atherosclerosis, E78.5 Hyperlipidaemia, 

unspecified, E66 Obesity, R05 Cough, J11 

Influenza, virus not identified, R09.3 

Abnormal sputum 

Expels external cold, 

warms lung and 

resolves cold phlegm, 

cold attacks 

71 HIV-POSITIVE 

HERBS 

Angelica sinensis (Oliv.) Diels 

Aster tataricus L.f. 

Astragalus propinquus Schischkin 

Bupleurum chinense DC.  

Carthamus tinctorius L. 

Coptis chinensis Franch. 

Forsythia suspensa (Thunb.) Vahl 

Ganoderma lucidum (Curtis) P. Karst 

Glycyrrhiza glabra L. 

Ophiopogon japonicus (Thunb.) Ker Gawl. 

Panax ginseng C.A.Mey. 

Schisandra sp. 

Scrophularia ningpoensis Hemsl. 

Scutellaria baicalensis Georgi 

Wolfiporia extensa (Peck) Ginns   

D64.9 Anaemia, unspecified, I95 

Hypotension, F41.9 Anxiety disorder, 

unspecified, B24 Unspecified human 

immunodeficiency virus [HIV] disease, R41 

Other symptoms and signs involving 

cognitive functions and awareness, R00.2 

Palpitations, D84.9 Immunodeficiency, 

unspecified, R53 Malaise and fatigue 

Nourishes Qi air and 

blood, lung, spleen 

and kidneys and 

removes latent toxins, 

heat and spleen 

deficiency  

72 SAN HUA JIAN 

FEI TANG 

Citrus aurantium L., Jasminum sp. 

Rheum tanguticum Maxim. ex Balf. 

Rosa chinensis Jacq. 

Senna sp. 

Nelumbo nucifera Gaertn. 

K59.0 Constipation, E78.5 Hyperlipidaemia, 

unspecified, E66 Obesity  
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APPENDIX G: 

TRADITIONAL CHINESE MEDICINE NON-PLANT-BASED MATERIALS AND 

HERBAL TEAS 
 

Table G.1 Non-plant based Chinese Materia Medica products claimed to be medicinal by a TCM 

franchise in South Africa. Symbols: NT=near threatened on the IUCN red list.  

 
Species name  Pinyin names Common Name Family/ Class Part 

Trogopterus xanthipes NT WU LIN ZHI  Complex-toothed flying 

squirrel 

Sciuridae faeces 

Equus asinus E JIAO  Donkey skin gelatine Equidae gelatine  

Magallana Sp. (Concha 

Ostreae) 

MU LI  Oyster Shell Ostreidae shell 

Haliotis sp.  SHI JUE MING Abalone Shell Haliotidae shell 

Os draconis LONG GU Fossilised mammal bones Mammalia bone 

Lumbricus rubellus & 

Pheretima sp. 

DI LONG Abdominal extract from 

Earth worm species 

Lumbricidae abdominal extract 

Talc (H2Mg3(SiO3)4 or 

Mg3Si4O10(OH)2) 

HUA SHI Talc NA mineral 

Sodium sulfate (Na2SO4) MANG XIAO  Natrii sulfas, Glauber's 

salt, Mirabilite 

NA mineral 

Gypsum fibrosum SHI GAO Gypsum NA mineral 

 

Table G.2 Plant species used as ingredients in herbal teas (known as flower teas) sold by a. TCM 

franchise in Johannesburg, South Africa. 

 

Species name Common Name Family Part 

Apocynum venetum L Apocynum Apocynaceae flower 

Chrysanthemum morifolium Ramat. White chrysanthemum Compositae flower 

Citrus aurantium  Flowers from generation to 

generation 

Rutaceae flower 

Crataegus laevigata (Poir.) DC. 

Rosaceae 

Hawthorn film Rosaceae flower 

Dianthus caryophyllus L. Carnation Caryophyllaceae flower 

Gynostemma pentaphyllum (Thunb.) 

Makino 

Gynostemma Cucurbitaceae flower 

Jasminum sp. Jasmine Oleaceae flower 

Lavandula angustifolia Mill. Lavender  Lamiaceae flower 

Lonicera confusa DC. Honeysuckle Caprifoliaceae flower 

Lycium barbarum L. Wolfberry Solanaceae fruit 

Momordica charantia L.  Bitter melon /SJ Cucurbitaceae fruit 

Nelumbo nucifera Gaertn. Lotus Nelumbonaceae flower 

Rosa chinensis Jacq Rose Rosaceae flower 

Senna sp. Senna Leguminosae seedpod 

Panax ginseng C.A.Mey. Ginseng Araliaceae rhizome 
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1. Chrysanthemum morifolium (white 

chrysanthemum), flowers.  

2. Dianthus caryophyllus (carnation), flowers.  

3. Jasminum sp. (jasmine), flowers.  4. Momordica charantia (SJ/ bitter melon), 

fruit.  

5. Rosa chinensis (rose), flowers.  6. Panax ginseng (ginseng), rhizome.  
 

 

Fig. G.1 Photo examples of some of the plant species used in the creation of TCM herbal teas in Table 

G.2. 
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APPENDIX H: 

HAND-DRAWN DIAGRAM OF THE GENERAL FLOORPLAN AND SHOP FRONT OF A TCM SHOP 

 

Shop floorplan  Medicinal substance display 

 
Fig H.1: Hand-drawn diagram of the general floorplan and shop front setup of franchise TCM shops found in Johannesburg, South Africa
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APPENDIX I: 

CUMULATIVE DIVERSITY PLOTS FOR TCM REMEDIES 
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Fig. I.1 Cumulative diversity curves of the Shannon’s (H’) and Simpson’s (-ln λ) diversity indices for the 

medicinal plant species used to create medicinal remedies by a TCM franchise in South Africa. The final 

cumulative index value for each curve is labelled in brackets at the end of each curve. 
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Fig. I.2 Cumulative evenness curves for E1 and E5 for medicinal plant species used to create medicinal 

remedies by a TCM franchise in South Africa. The overall evenness values for each curve are labelled in 

brackets at the end of each curve. 
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APPENDIX J: 

FULL LIST OF MEDICINAL PLANT AND FUNGI SPECIES 

 
Table J.1 An inventory of all the plant and fungi species documented being introduced through the international traditional medicine trade in Johannesburg. The 

species status in South Africa is indicated with the following marks: IN=Indigenous in South Africa, NA=Naturalised Alien, C=Cultivated, *=Category 1 listed 

invasive species (NEMBA, 2014). A representative specimen of each species is lodged at the Moss Herbarium of the University of Witwatersrand (J), and 

voucher numbers are provided. ISO Alpha-2 county name codes: CD=Democratic Republic of Congo; CN=China; ER=Eritrea; ET=Ethiopia; GH=Ghana; 

IN=India; NG=Nigeria; SO=Somalia. Plant part abbreviations: ap=aerial parts; bb=bulb; bk=bark; fr=fruit; l=leaves; rt=root; rh=rhizome; sa=sap; sd=seed; 

sdp=seedpod; st=stem; tu=tuber; wpl=whole plant. Vector types: A=air, S=sea, R=road.  

 
Species  Family Vernacular name/s Immigrant 

groups  

Plant 

part 

State Vector Voucher 

number 

Abelmoschus esculentus (L.) Moench 
NA 

Malvaceae Okra, Binda, Ladies fingers NG & IN fr Fresh and dried A, S & R Burness 66 (J) 

Achyranthes bidentata Blume Amaranthaceae NIU XI CN ap Dried A & S  

Aconitum carmichaelii Debeaux Ranunculaceae FU ZI CN rt Pre-cut and dried A & S  

Acorus calamus L. NA Acoraceae CHANG PU, Sweet flag CN rh Pre-cut and dried A & S  

Acridocarpus sp.  Malpighiaceae Mungomboro CD & NG rt Fresh, frozen or dried A, S & R Burness 32 (J) 

Actaea dahurica (Turcz. ex Fisch. & 

C.A.Mey.) Franch. 

Ranunculaceae SHENG MA CN rh Pre-cut and dried A & S  

Aframomum alboviolaceum (Ridl.) 

K.Schum. 

Zingiberaceae Matungulupoli CD bb Fresh and or frozen R Burness 17 (J) 

Aframomum corrorima (A.Braun) 

P.C.M.Jansen 

Zingiberaceae Korarima, Ethiopian 

cardamom, False cardamom 

ET & ER sd Dried R Burness 23 (J) 

Aframomum melegueta K.Schum. Zingiberaceae Mondongo, Grains of paradise CD sdp Dried R Burness 31 (J) 

Albizia julibrissin Durazz. NA Leguminosae HE HUAN PI CN bk Dried A & S  

Alisma plantago-aquatica L. * Alismataceae ZE XIE CN rh Pre-cut and dried A & S  

Allium sativum L. Amaryllidaceae Garlic NG, ET & IN bb Fresh and powdered A, S & R Burness 63 (J) 

Allium tuberosum Rottler ex Spreng. Amaryllidaceae JIU CAIZI CN sd Dried A & S  

Alpinia officinarum Hance Zingiberaceae LIAN JIAN CN rh Pre-cut and dried A & S  

Amomum longiligulare T.L.Wu Zingiberaceae HAI NAN SA REN CN fr Dried A & S  

Amomum maximum Roxb.  Zingiberaceae BAI DOU KOU CN fr Dried A & S  

Amomum subulatum Roxb. Zingiberaceae Black cardamom, Black elachi ER & IN  sdp Dried R Burness 51 (J) 

Amomum villosum Lour. Zingiberaceae SA REN CN fr Dried A & S  



Appendices 

161 

 

Species  Family Vernacular name/s Immigrant 

groups  

Plant 

part 

State Vector Voucher 

number 

Amorphophallus paeoniifolius 

(Dennst.) Nicolson 

Araceae Elephant foot yam, Indian 

yam 

IN tu Fresh A & S  

Anemarrhena asphodeloides Bunge Asparagaceae ZHI MU CN rh Pre-cut and dried A & S  

Anethum graveolens L. Apiaceae Dill IN sd Dried A & S  

Angelica dahurica (Hoffm.) Benth. & 

Hook.f. ex Franch. & Sav. 

Apiaceae BAI ZHI CN rt Pre-cut and dried A & S  

Angelica pubescens Maxim. Apiaceae DU HUO CN rt Pre-cut and dried A & S  

Angelica sinensis (Oliv.) Diels Apiaceae DANG GUI CN rt Pre-cut and dried A & S  

Annickia chlorantha (Oliv.) Setten & 

Maas 

Annonaceae Kikiliva, Bitterness, Iba 

(meaning malaria), yellow 

bark  

CD & NG bk/st Dried strips & 

powdered 

A, S & R Burness 13 (J) 

Annona reticulata L. Annonaceae Custard apple IN fr Fresh A & S Burness 4 (J) 

Arctium lappa L. Compositae NIU BANG ZI CN rt Pre-cut and dried A & S  

Areca catechu L. Arecaceae DA FU PI CN sd  Dried A & S  

Artemisia annua L. Compositae Annual wormwood NG l Fresh and dried A, S & R  

Artemisia scoparia Waldst. & Kitam. Compositae YIN CHEN CN ap Dried A & S  

Asarum heterotropoides F.Schmidt Aristolochiaceae XI XIN CN ap Dried A & S  

Asimina sp. Annonaceae Pawpaw, Unripe pawpaw GH fr/l Fresh R  

Asparagus cochinchinensis (Lour.) 

Merr. 

Asparagaceae TIAN MEN DONG CN tu Pre-cut and dried A & S  

Apocynum venetum L Apocynaceae Apocynum flower CN fl Dried A & S  

Aster tataricus L.f. Compositae ZI WAN CN rt Pre-cut and dried A & S  

Astragalus propinquus Schischkin Leguminosae HUANG QI CN rt Pre-cut and dried A & S  

Atractylodes lancea (Thunb.) DC. Compositae CHANG ZHU CN rh Pre-cut and dried A & S  

Atractylodes macrocephala Koidz. Compositae BAI ZHU CN rh Pre-cut and dried A & S  

Azadirachta indica A.Juss. Meliaceae Neem tree GH, NG & 

CD 

l/sd/bk Dried and powdered A, S & R  

Bletilla striata (Thunb.) Rchb.f. Orchidaceae BAI JI CN tu Pre-cut & dried A & S  

Boswellia sp. Burseraceae Luban bakhoor, Mamool, Al 

badar, Frankincense, Derve 

ET, ER & SO sa Dried R Burness 34 (J) 

Brassica sp. Brassicaceae Mustard IN sd Dried A & S  

Bunium bulbocastanum L. Apiaceae Black jerra, Black caraway IN sd Dried A & S Burness 54 (J) 
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Species  Family Vernacular name/s Immigrant 

groups  

Plant 

part 
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Bupleurum chinense DC.  Apiaceae CHAI HU CN rt Pre-cut & dried A & S  

Carthamus tinctorius L. Compositae HONG HUA CN fl Dried A & S  

Chrysanthemum indicum L. Compositae JU HUANG CN fl Dried A & S  

Chrysanthemum morifolium Ramat. Compositae JU HUA CN fl Dried A & S Burness 49 (J) 

Cicer arietinum L.  Leguminosae Osbur, Cusbur SO sd Powdered R Burness 10 (J) 

Cinnamomum cassia (L.) J.Presl Lauraceae GUI ZHI/ ROU GUI CN ap Dried A & S  

Cinnamomum verum J.Presl Lauraceae Cinnamon, Qerefa SO, ET, ER, 

CN& IN  

bk Cut & dried & 

powdered 

A, S & R Burness 61 (J) 

Cistanche deserticola Y.C.Ma Orobanchaceae ROU CHONG RONG CN st Dried A & S  

Citrus aurantium L. Rutaceae ZHI KE CN fr/fl Dried A & S  

Citrus reticulata Blanco Rutaceae CHEN PI CN fr Dried A & S  

Clematis armandii Franch. Ranunculaceae MU TONG CN st Dried A & S  

Clematis sp.  Ranunculaceae LING XIAN/ WEI LING 

XIAN 

CN rt/rh Pre-cut & dried A & S  

Cnidium monnieri (L.) Cusson Apiaceae SHE CHAUNG ZI CN fr Dried A & S  

Coffea sp. Rubiaceae Coffee beans SO & ET sd Roasted R Burness 65 (J) 

Coix lacryma-jobi L. NA Poaceae YIYI REN CN sd Dried A & S  

Cola acuminata (P.Beauv.) Schott & 

Endl. 

Malvaceae Makasu, Kola nut, Bise CD, NG & 

GH 

sd Fresh & frozen A, S & R Burness 12 (J)  

Commiphora sp. Burseraceae MO YAO CN sap Dried A & S  

Coptis chinensis Franch. Ranunculaceae HUANG LIAN CN rh Pre-cut & dried A & S  

Coriandrum sativum L. NA Apiaceae Coriander, Whole Dhana, 

Indian Dhana 

IN sd Dried A & S Burness 57 (J) 

Cornus officinalis Siebold & Zucc. Cornaceae SHUAN ZHU YU CN st Dried A & S  

Corydalis yanhusuo (Y.H.Chou & 

Chun C.Hsu) W.T.Wang ex Z.Y.Su & 

C.Y.Wu 

Papaveraceae YAN HUO SHOU CN tu Pre-cut & dried A & S  

Crataegus laevigata (Poir.) DC.  Rosaceae Hawthorn film CN fl Dried A & S  

Crataegus pinnatifida Bunge Rosaceae SHAN ZHA CN fr Dried A & S  

Cuminum cyminum L. Apiaceae Cumin, Jerra ER & IN sd Dried R Burness 53 (J)  

Curculigo orchioides Gaertn. Hypoxidaceae XIAN MAO CN rt Pre-cut & dried A & S  
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Curcuma longa L. Zingiberaceae Turmeric, Erid SO, ET & IN rh Fresh & powdered R Burness 9 (J)  

Curcuma sp. Zingiberaceae YU JIN CN rh Pre-cut & dried A & S  

Cuscuta chinensis Lam. Convolvulaceae TU SI ZI CN sd Dried A & S  

Cyathula officinalis K.C.Kuan Amaranthaceae NIU XI CN rt Pre-cut & dried A & S  

Cymbopogon citratus (DC.) Stapf Poaceae Lemon grass NG l Fresh & dried A, S & R  

Cynanchum glaucescens (Decne.) 

Hand. -Mazz. 

Apocynaceae BAI QIAN CN rt/rh Pre-cut & dried A & S  

Cynomorium coccineum L. Cynomoriaceae SUO YANG CN st Dried A & S  

Cyperus rotundus L. IN Cyperaceae XIANG FU CN rh Pre-cut & dried A & S  

Dianthus chinensis L. Caryophyllaceae QU MAI CN ap Dried A & S  

Dianthus caryophyllus L. Caryophyllaceae Carnation  CN fl Dried A & S Burness 44 (J) 

Dimocarpus longan Lour. Sapindaceae LONG YAN ROU CN fr Dried A & S  

Dioscorea oppositifolia L. Dioscoreaceae SHAN YAO CN rh Pre-cut & dried A & S  

Dryopteris crassirhizoma Nakai Dryopteridaceae GUAN ZONG CN rh Pre-cut & dried A & S  

Echinochloa frumentacea Link Poaceae Morio IN sd Dried A & S Burness 60 (J) 

Eclipta prostrata (L.) L. NA Compositae HAN LIAN CAO CN ap Dried A & S  

Elettaria cardamomum (L.) Maton Zingiberaceae Cardamom, green elachi, 

Yeshaikimam 

ER, ET & IN sdp Dried R Burness 50 (J)  

Ephedra sp.  Ephedraceae MA HUANG CN st Dried A & S  

Epimedium sp. Berberidaceae YIN YANG HUO CN ap Dried A & S  

Eriobotrya japonica (Thunb.) Lindl. * Rosaceae PI PA YE CN l Dried A & S  

Eucommia ulmoides Oliv. Eucommiaceae DU ZHONG CN bk Dried A & S  

Foeniculum vulgare Mill. NA Apiaceae XIAO HUI XIAN, Fennel, 

Somph 

CN& IN sd Dried A & S Burness 52 (J) 

Forsythia suspensa (Thunb.) Vahl Oleaceae LIAN QIAO CN fr Dried A & S  

Fritillaria cirrhosa D.Don Liliaceae CHUAN BEI MU CN bb Dried A & S  

Ganoderma lucidum (Curtis) P. Karst Ganodermataceae LING ZHI CN ap Dried A & S  

Garcinia kola Heckel  Clusiaceae Ngadiadia, Bitter kola CD & NG sd Dried A, S & R Burness 16 (J) 

Gardenia jasminoides J.Ellis Rubiaceae ZHI ZI CN fr Dried A & S  

Gastrodia elata Blume Orchidaceae TIAN MA CN rt Pre-cut & dried A & S  
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Gentiana crassicaulis Duthie ex 

Burkill 

Gentianaceae QIN JIAO CN rt Pre-cut & dried A & S  

Gentiana manshurica  Gentianaceae LONG DAN CN rt Pre-cut & dried A & S  

Ginkgo biloba L. Ginkgoaceae BAI GUO CN sd Dried A & S  

Gladiolus sp. Iridaceae Litungulu ya zamba CD bb Fresh & frozen R  

Glycyrrhiza glabra L. NA Leguminosae GAN CAO, Yasti mandu, 

Liquorice  

CN& IN rh Pre-cut & dried A & S  

Gynostemma pentaphyllum (Thunb.) 

Makino 

 Cucurbitaceae Gynostma flower CN fl Dried A & S Burness 48 (J) 

Glyphaea brevis (Spreng.) Monach Malvaceae Atosi, Atori NG bk/l Cut & dried A, S & R  

Gnetum africanum Welw. Gnetaceae Fumbwa (okazi) CD & GH l Dried R  

Heinsia crinita (Afzel.) G.Taylor IN Rubiaceae Kita mata CD st Dried R Burness 14 (J) 

Hibiscus sabdariffa L. NA Malvaceae Sorrel, sobolo NG fl Dried A, S & R  

Houttuynia cordata Thunb. Saururaceae YU XING CAO CN ap Dried A & S  

Illicium verum Hook.f. Schisandraceae Stat anise, Badia IN sdp Dried A & S Burness 56 (J) 

Irvingia gabonensis (Aubry-Lecomte 

ex O'Rorke) Baill or Mangifera 

indica L. NA 

Irvingiaceae Mango tree bark, Koso ya 

manga 

CD & GH bk Dried R Burness 20 (J)  

Isatis tinctoria L. Brassicaceae BAN LAN GEN CN l Dried A & S  

Jasminum sp. Oleaceae Jasmine CN fl Dried A & S Burness 47 (J) 

Juncus effusus L. IN Juncaceae DENG XIN CAO CN st Dried A & S  

Laminariaceae sp. Laminariaceae Kelp or Seaweed CN l Dried A & S  

Lavandula angustifolia Mill. Lamiaceae Lavender CN fl Dried A & S Burness 42 (J) 

Lepidium sativum L. Brassicaceae Cress Shinfai, Feto, Asario  ET, ER & IN sd Dried R Burness 22 (J)  

Ligusticum striatum DC. Apiaceae CHUAN XIONG CN rh Pre-cut & dried A & S  

Ligustrum sp. Oleaceae NI ZHEN ZI CN fr Dried A & S  

Lilium lancifolium Thunb. Liliaceae BAI HE CN l Dried A & S  

Linum usitatissimum L. NA C Linaceae Linseed, Telba ET, ER & IN  sd Dried R Burness 24 (J)  

Lippia abyssinica (Otto & A.Dietr.) 

Cufod. 

Verbenaceae Koseret ER & ET l Dried R Burness 40 (J) 

Lonicera confusa DC. Caprifoliaceae JIN YIN HUA CN fl Dried A & S  

Luffa cylindrica (L.) M.Roem. Curcurbitaceae Luffa, Torai IN fr Fresh A & S  
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Lycium barbarum L. Solanaceae GOU QIZ CN fr Dried A & S  

Magnolia biondii Pamp. Magnoliaceae XIN YI CN fl Dried A & S  

Magnolia officinalis Rehder & 

E.H.Wilson 

Magnoliaceae HOU PU CN rt/bk Dried A & S  

Momordica charantia L.  Curcurbitaceae Karela, bitter gourd, Sj flower IN & CN fr Fresh & dried A & S Burness 43 (J), 

Burness 1 (J) 

Mentha canadensis L. NA Lamiaceae BO HE CN l/st Dried A & S  

Mondia whitei (Hook.f.) Skeels IN Apocynaceae Kimbiolongo, African Viagra CD & NG rt Fresh &frozen A, S & R Burness 33 (J) 

Monodora myristica (Gaertn.) Dunal Annonaceae Mpeve CD & NG sd Dried A, S & R Burness 18 (J)  

Morinda morindoides (Baker) Milne-

Redh. 

Rubiaceae Kongo bololo CD l Dried R  

Moringa oleifera Lam. Moringaceae Moringa, Indian drumstick, 

Horseradish tree 

CD, NG & IN Sdp/l Dried & fresh A, S & R Burness 3 (J) & 

Burness 63 (J) 

Morus alba L. *** Moraceae SAN ZHI CN l Dried A & S  

Myristica fragrans Houtt. Myristicaceae Nutmeg, Jwasdy, Mace CD, NG, ER 

& IN 

sd Dried A, S & R Burness 19 (J)  

Nelumbo nucifera Gaertn. Nelumbonaceae HE YE CN l Dried A & S  

Nepeta tenuifolia Benth. Lamiaceae JING JIE CN ap Dried A & S  

Nigella sativa L. Ranunculaceae Black seed, Tikur azmud, 

Black cumin, Habbatus sauda 

SO, ET, ER, 

NG & IN 

sd Dried A, S & R Burness 8 (J) 

Notopterygium incisum K.C.Ting ex 

H.T.Chang 

Apiaceae QIANG HUO CN rt/rh Pre-cut & dried A & S  

Ocimum basilicum. L. Lamiaceae Seseg, Beso bela, Tukmoria ET, ER & IN ap/ sd Dried R Burness 36 (J), 

Burness 58 (J) 

Ocimum gratissimum L. IN Lamiaceae Lumba lumba CD u Unknown R  

Oldenl&ia affinis (Roem. & Schult.) 

DC. IN 

Rubiaceae Ankoro CD u Unknown R  

Ophiopogon japonicus (Thunb.) Ker 

Gawl. 

Asparagaceae MAI DONG CN tu Pre-cut & dried A & S  

Paeonia anomala L.  Paeoniaceae CHI SHAO CN rt Pre-cut & dried A & S  

Paeonia lactiflora Pall. Paeoniaceae BAI SHAO CN rt Pre-cut & dried A & S  

Paeonia suffruticosa Andrews Paeoniaceae DAN PI CN rt Pre-cut & dried A & S  

Panax ginseng C.A.Mey. Araliaceae REN SHEN CN rh Pre-cut & dried A & S Burness 45 (J) 

Panax notoginseng (Burkill) F.H.Chen Araliaceae SAN QUI CN rt Pre-cut & dried A & S  
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Perilla frutescens (L.) Britton Lamiaceae ZI SU YE CN ap Dried A & S  

PerS americana Mill. NA C Lauraceae Avo tree leaves GH l Fresh R  

Phellodendron amurense Rupr. Rutaceae HUANG BAI CN bk Dried A & S  

Phoenix dactylifera L. Arecaceae Date SO, ET & IN fr Dried R  

Phyllanthus emblica L. Phyllanthaceae Amla, Indian goosberry IN fr Fresh & dried A & S  

Pinellia ternata (Thunb.) Makino Araceae BAN XIA CN tu Pre-cut & dried A & S  

Piper longum L. Piperaceae Long pepper, Timiz, Lindy 

pepper 

ER & IN fr Dried R Burness 55 (J) 

Piper nigrum L. Piperaceae Black pepper, Kundo berbere, 

Kechu 

CD, ER, ET, 

NG, GH & IN 

sd Dried A, S & R Burness 64 (J)  

Plantago asiatica L. Plantaginaceae CHE QIAN ZI CN sd Dried A & S  

Platycladus orientalis (L.) Franco Cupressaceae BO ZI REN CN sd Dried A & S  

Platycodon grandiflorus (Jacq.) A.DC. Campanulaceae JIE GENG CN rt Pre-cut & dried A & S  

Pogostemon cablin (Blanco) Benth Lamiaceae HUO XIANG CN wpl Dried A & S  

Polygala sp. Polygalaceae YUAN ZHI CN rt Pre-cut & dried A & S  

Polygonum aviculare L. Polygonaceae BIAN XU CN ap Dried A & S  

Polyporus umbellatus (Pers.) Fr. Polyporaceae ZHU LING CN sc Dried A & S  

Prunus armeniaca L. Rosaceae XING REN CN sd Dried A & S  

Prunus davidiana (CarriŠre) Franch. Rosaceae TAO REN CN sd Dried A & S  

Pterocarpus santalinus L.f. Leguminosae Shumburo SO sd Powdered R Burness 11 (J) 

Pueraria montana (Lour.) Merr. * Leguminosae GE GEN CN rt Pre-cut & dried A & S  

Quassia Africana (Baill.) Baill. Simaroubaceae Mupeshipeshi CD st Pre-cut & dried R Burness 21 (J)  

Rehmannia glutinosa (Gaertn.) DC. Plantaginaceae SHENG DI/SHU DI CN rt Pre-cut & dried A & S  

Reynoutria multiflora (Thunb.) 

Moldenke 

Polygonaceae SHOU WU CN rt Pre-cut & dried A & S  

Rheum tanguticum Maxim. ex Balf. Polygonaceae DA HUANG CN rt/rh Pre-cut & dried A & S  

Rosa chinensis Jacq. Rosaceae YUE JI CN fl Dried A & S Burness 41 (J) 

Rosmarinus officinalis L. Lamiaceae Rosemary, Azemarino ER & ET l Dried R  

Ruta chalepensis L. Rutaceae Chena-adam, Tena-adam, Rue ER & ET sdp Dried R Burness 39 (J) 

Salvadora persica L. IN Salvadoraceae Miswak, Siwak SO st/rt Fresh & dried R Burness 5 (J) 
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Salvia hispanica L. Lamiaceae Chia seed IN sd Dried A & S Burness 59 (J) 

Salvia miltiorrhiza Bunge Lamiaceae DAN SHEN CN rt Pre-cut & dried A & S  

Sanguisorba officinalis L. Rosaceae DI YU CN rt Pre-cut & dried A & S  

Saposhnikovia divaricata (Turcz.) 

Schischk. 

Apiaceae FANG FENG CN rt Pre-cut & dried A & S  

Sarcophyte sanguinea subsp. piriei 

(Hutch.) B. Hansen IN or Solanum 

tuosum L. NA 

Balanophoraceae 

or Solanaceae 

Diinsi SO wpl Dried & powdered R Burness 7 (J) 

Saussurea costus (Falc.) Lipsch. Compositae MU XIANG CN rt Pre-cut & dried A & S  

Schisandra sp. Magnoliaceae WU WEU ZHI CN fr Dried A & S  

Scrophularia ningpoensis Hemsl. Scrophulariaceae XUAN SHEN CN rt Pre-cut & dried A & S  

Scutellaria baicalensis Georgi Lamiaceae HUANG QIN CN rt Pre-cut & dried A & S  

Sedum roseum (L.) Scop. Crassulaceae HONG JING TIAN CN rt Pre-cut & dried A & S  

Senna sp. Leguminosae FAN XIE YE CN l Dried A & S  

Sesamum indicum L. NA Pedaliaceae ZHI MA CN sd Dried A & S  

Smilax glabra Roxb. Smilacaceae TU FU LING CN rh Pre-cut & dried A & S  

Stemona sp. Stemonaceae BAI BU CN tu Pre-cut & dried A & S  

Stephania tetrandra S.Moore Menispermaceae FANG JI CN rt Pre-cut & dried A & S  

Symphonia globulifera L.f.  Clusiaceae Afato, Ale NG wpl Fresh & Dried A & S Burness 29 (J)  

Syzygium aromaticum (L.) Merr. & 

L.M.Perry 

Myrtaceae Cloves, Krenfud, Kudesheraf CD, ER. NG 

& IN 

fl Dried A, S & R Burness 66 (J)  

Taraxacum mongolicum Hand. -Mazz. Compositae PU GONG YING CN ap Dried A & S  

Taxillus chinensis (DC.) Danser Loranthaceae SHANG JI SHENG CN l/st Dried A & S  

Tetrapanax papyrifer (Hook.) K.Koch Araliaceae TONG CAO CN st Dried A & S  

Theobroma cacao L. Malvaceae Coco plant leaves GH l Fresh R  

Thymus schimperi Ronniger Lamiaceae Tosegn, Tosign, Ethiopian 

thyme 

ER & ET l Dried R Burness 37 (J) 

Trachyspermum ammi (L.) Sprague Apiaceae Nech-azmud, Ethiopiann 

caraway seed, Ajmo 

ER, ET& IN sd Dried R Burness 38 (J)  

Tribulus terrestris L. IN Zygophyllaceae BAI JILI CN sd Dried A & S  

Trigonella foenum-graecum L. NA Leguminosae Abish, Ethiopian fenugreek & 

Methi 

ET, ER & IN,  sd Dried R Burness 25 (J)  
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Tussilago farfara L. Compositae KUAN DONG HUA CN fl Dried A & S  

Typha sp. Typhaceae PU HUANG CN po Dried A & S  

Uncaria sinensis (Oliv.) Havil. Rubiaceae GOU TENG CN st Dried A & S  

Unidentified (Ebaka) Unidentified Ebaka CD u Unknown R  

Unidentified (Jedijedi) Unidentified Jedijedi NG st Pre-cut & dried A, S & R Burness 26 (J) 

Unidentified (Lapin) Unidentified Lapin CD u Unknown R  

Unidentified (Opa eyn) Unidentified Opa eyn NG u Pre-cut & dried A, S & R Burness 30 (J)  

Unidentified (Palm tree) Unidentified Palm tree GH l Fresh R  

Unidentified (Tiney bean) Unidentified Tiny bean, Kothavar vathal IN fr Fresh & Dried A & S Burness 2 (J) 

Vernonia amygdalina Delile IN Compositae Bitter leaf  NG l Fresh & Dried A, S & R  

Vitellaria paradoxa C.F.Gaertn. Sapotaceae Shea butter NG sd Pressed into an oil A, S & R  

Wolfiporia extensa (Peck) Ginns  Polyporaceae FU SHEN/ FU LING CN sc Dried A & S  

Xanthium strumarium L. * Compositae CANG ER ZI/ Large 

cocklebur 

CN fr Dried A & S  

Xylopia aethiopica (Dunal) A.Rich. Annonaceae Kuyakuya CD sdp Dried R Burness 15 (J)  

Zingiber officinale Roscoe Zingiberaceae SHENG JIANG CN, CD, SO, 

ET, ER, NG, 

GH&IN 

rh Pre-cut & dried A, S & R  

Ziziphus jujuba Mill. NA Rhamnaceae DA ZAO/ ZAO REN, Quasil CN& SO fr/sd Dried A, S & R Burness 6 (J)  

 


