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Abortion 

Anaemia 

Antianaphylactic 

Anthelmintic 

Antiabortion 

Antiatherogenic 

Antibacterial 

Anticancer 

Anticarcinogenic 

Antifungal 

Antihepatitis 

Antihepatotoxic 

GLOSSARY OF TERMS 

induced expulsion of or spontaneous expulsion of a human 
foetus during the first 12 weeks of gestation. 

a condition in which the blood is deficient in red blood cells, in 
haemoglobin, or in total volume. 

a substance that inhibits or prevents occurrence of serious 
allergic reaction that affects a number of different areas of the 
body at one time. 

a substance that kills or expels intestinal worms. 

a substance that inhibits or prevents abortion. 

a substance that inhibits or prevents formation of atheromas, 
plaques in the inner lining of arteries. 

a substance that kills or inhibits growth of bacteria. 

a substance that prevents or alleviates cancer. 

a substance that tends to inhibit or prevents the activity of a 
carcinogen or the development of carcinoma (i.e. a malignant 
tumour of epithelial origin). 

a substance that kills or inhibits growth of fungi. 

a substance that inhibits or prevents inflammation of the liver 
from one of the hepatitis viruses or another virus, 
cytomegalovirus disease or yellow fever. 

a substance that inhibits or prevents toxicity or injury to the 
liver. 

Antihyperglycaemic a substance that helps to lower excess sugar in the blood. 

Antihypolipidaemic a substance that lowers or decreases the level of lipids in the 
blood. 

Anti-inflammatory a substance that causes symptomatic relief of inflammation (i.e. 
localized swelling, redness and pain as a result of an infection 
or injury). 

Antimicrobial 

Antimutagenic 

Antiosteoporotic 

Antioxidant 

Antispasmodic 

a substance that kills or inhibits the growth of micro-organisms. 

a substance that prevents permanent change or structural 
alteration in the DNA or RNA. 

a substance that inhibits or prevents loss of the normal density 
of bone and fragile bone decreasing the risk of breaking bones. 

a substance that is able to protect cells or counteract the 
damage caused by oxidation and oxygen free radicals. Also 
known as radical scavengers. 

a substance that reduces muscular spasms and tension. 
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Antitumour a substance that counteracts tumour formation or growth (i.e. 
abnormal growth tissue). 

Antiulcers a substance that prevents or inhibits ulcers. 

Aphrodisiac a substance that increases sexual desire. 

Bilious disordered liver function resulting from excessive secretion of 
bile in the body. 

Boil a localized swelling and inflammation of the skin resulting 
from usually bacterial infection. 

Concentrate form of remedy similar to infusion where chopped barks, leaves, 
seeds, fruits, stems or roots are stepped in water and drunk as 
an emetic or an enema. 

Decoction form of medicinal plant remedy prepared by combining parts of 
water with plant parts/herbs, boiled slowly till boiling point is 
reached, cooled until warm and strained ready for use. 

Diabetes mellitus abnormally high blood sugar level caused by lack of insulin. 

Diarrhoea abnormally infrequent discharge of watery stool more than 
three times per day. 

Dysentery inflammation of the colon; often caused by bacteria 
(Shigellosis) or viruses, accompanied by pain and severe 
diarrhoea. 

Fever an abnormal bodily state characterized by increased production 
of heat, accelerated heart action and pulse, and systemic 
debility with weakness, loss of appetite, and thirst. 

Infusion form of remedy prepared by adding a quantity of fresh 
grounded or dried plant parts/herbs to a cup of boiled water, 
then the mixture is infused for few minutes, strained and used. 

Leucorrhoea a white, yellowish or greenish white viscid discharge from the 
vagina resulting from inflammation or congestion of the uterine 
or vaginal mucous membrane. 

Malaria an acute or chronic disease caused by the presence of protozoan 
parasites of the genus Plasmodium in the red blood cells, 
transmitted from an infected to an uninfected individual by the 
bite of Anopheline mosquitoes, and characterized by periodic 
attacks of chills and fever that coincide with mass destruction 
of blood cells and the release of toxic substances by the parasite 
at the end of each reproductive cycle. 

Mouth thrush infection of the mouth caused by the Candida fungus, also 
known as yeast. 

Nephritis an acute or chronic inflammation of the kidney affecting the 
structure. 

Oestrogenic a substance that induces production of oestrogen hormone in 
the body. 
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Poultices form of remedy where fresh leaves of fleshly plants are applied 
to wounds, sores and other skin ailments. 

Protective charms form of remedy made from live or dried plants for protection 
purposes. It can be worn on body, planted or scattered around 
homesteads. 

Prickly heat non-contiguous cutaneous eruption of red pimples with intense 
itching and tingling caused by inflammation around the sweat 
ducts - called also heat rash. 

Rheumatism any of various conditions characterized by inflammation or 
pain in muscles, joints or fibrous tissue. 

Ringworm any of several contagious diseases of the skin, hair or nails of 
humans caused by fungi and characterized by ring-shaped 
discoloured patches on the skin that are covered with vesicles 
and scales. 

Schistosomiasis infestation with or disease caused by schistosomes caused by 
any of three trematode worms of the genus Schistosoma (S. 
haematobium, S. mansoni, and S. japonicum ), called also 
Bilharzias, Bilharziasis or snail fever. 

Sores vesicular lesions that typically occurs in or around the body, 
that initially causes pain, burning, or itching before bursting 
and crusting over. 

Sore throat painful throat due to inflammation of the fauces and pharynx. 

Sprains the condition resulting from a sprain (i.e. a sudden or violent 
twist or wrench of a joint causing the stretching or tearing of 
ligaments) that is usually marked by swelling, inflammation, 
haemorrhage and discoloration. 

Stomatitis a progressive painful infection with ulceration, swelling and 
sloughing off of dead tissue from the mouth and throat due to 
the spread of infection from the gums. 

Tumour an abnormal benign or malignant new growth of tissue that 
possesses no physiological function and arises from 
uncontrolled usually rapid cellular proliferation e.g. cancer. 

Ulcers a lesion on the skin or on a mucous membrane. 

Urinal antiseptic a substance that prevents or arrests the growth of rmcro 
organisms in urine. 

Urethritis 

Wound 

inflammation of urethra (i.e. the canal that in most mammals 
carries off the urine from the bladder and in the male serves 
also as a passageway for semen). 

a physical injury to the body consisting of a laceration or 
breaking of the skin or mucous membrane. 
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ABSTRACT 

A study of medicinal plant ethnobotany, utilization and conservation within a gender 
context has been carried out. Fieldwork ( an ethnobotanical survey and a tree 
population survey) was undertaken in the Urumwa Forest Reserve, Tabora Region, 
western Tanzania, and in local communities around the reserve. Plant material from 
two important medicinal tree species was collected from Urumwa and investigated in 
Bangor, UK, for phytochemical content. 

The ethnobotanical survey involved 62 male and 53 female respondents who 
completed questionnaires and a complementary PRA exercise (36 key informants). 
Communities around Urumwa are indicated to be highly knowledgeable about 
medicinal plants including general awareness by both genders of plants useful 
medicinally for gastro-intestinal and urino-genital disorders. Men and women around 
Urumwa, nevertheless, utilize and conserve medicinal plant resources differently. In 
utilization; men are active traditional practitioners, traders and are specialized in 
treating a variety of diseases and conditions. In conservation, women are the active 
domesticators of plants around homesteads compared with men who are harvesters, 
and decision-makers in aspects regarding protection of the reserve and its resources. 
Traditional cultures and socio-economic aspects (e.g. taboos and income generation) 
seem to influence the observed gender role differences at Urumwa. For the majority 
of medicinal plant users however, there is lack of standardized dosages. In general, 
the medicinal plant resources of the miombo ofUrumwa are sparsely distributed. 

The tree population survey involved two species (Pterocarpus tinctorius and 
Strychnos spinosa) indicated as priority species by the ethnobotanical work, belonging 
to genera known as sources of bioactive phytochemicals. The status of each was 
assessed in the field and showed that Pterocarpus tinctorius has many large individual 
trees (>25 cm dbh) but few small ones, while Strychnos spinosa is well stocked in 
terms of small individuals ( <10 cm dbh). However, both adequately meet local 
stakeholder demand, although possible exploitation for more distant market calls for 
an effort to introduce active conservation, including domestication initiatives. 

The laboratory work used high performance liquid chromatography techniques and 
confirmed the presence of five isoflavonoids (formononetin, genistein, 
homopterocarpin, prunetin and vestitol) in the leaves and stem bark and root bark of 
Pterocarpus tinctorius, and the presence of two monoterpenoid indole alkaloids 
(strychnine and brucine) in the stem bark and root bark of Strychnos spinosa. In both 
species the compounds are in low concentrations ( < 50 ppm for isoflavonoids; < 1 
ppm for indole alkaloids). 

Because it combines ethnobotanic, conservation and phytochemical aspects, this study 
represents a new breadth of integration in the exploration of the role of medicinal 
plants in primary health care in an area of Tanzania. The advantages of the approach 
as a basis more enlightened future management and use of local medicinal plants are 
discussed. 
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CHAPTER I 

GENERAL INTRODUCTION 

This chapter provides a brief general overview of the study on the medicinal plant 

resource base of the miombo woodland, with particular reference to two 'case study' 

species: Pterocarpus tinctorius and Strychnos spinosa at Urumwa Forest Reserve, 

Tabora Region, Tanzania. The chapter has three sections subdivided in subsections. 

There is a brief account of the state of forest resources and significance in Tanzania 

(1.1.1), followed by the present study (1.1.2) objectives, both overall (1.1.2.1) and 

specific ( 1.1.2.2). A brief summary describing the organization structure of this thesis 

is provided in Section 1.1.3. 

1.1 Background 

1.1.1 Tanzania forest resources and its significance 

The forest resource in Tanzania, supporting national environmental and economic 

needs, is based on 44 million hectares of natural forests including forests and 

woodlands (including the miombo woodlands) (MNRT, 1998). This resource provides 

numerous wood and non-wood forest products (NWFPs), including medicinal plants 

for human needs (Gauslaa, 1988). A large proportion of Tanzanian's forest state over 

about half of the surface is miombo vegetation (Figure 1 ). 

Miombo is an informal term used to describe the floristically rich and widespread 

indigenous woodlands of central, southern and eastern Africa, largely characterized 

by the closely related genera Brachystegia, Julbernardia, lsoberlinia (White, 1983). 

The miombo woodland ecoregion extends across the African sub-humid tropical zone 

from Tanzania and the Democratic Republic of Congo in the north, through Zambia, 

Malawi and eastern Angola, to Mozambique and Zimbabwe in the south. Over 75 

million people are estimated to live within the ecoregion, its resources directly 

supporting their livelihoods. A further 15 million people who live in towns and cities 

through the ecoregion also depend on the woodlands for a variety of products 

(Bradley and McNamara 1993; Dewees, 1994). 
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Figure 1.1 The distribution of miombo woodlands in Tanzania (shaded area) 

Source (Mbwambo, 2000). 

This study explores the medicinal relevance of locally collected plant material for the 

communities around Urumwa Forest Reserve, Uyui District (former Tabora Rural), in 

Tabora Region, Tanzania (Figure 6a,b ). This is an area lying on the central plateau of 

Tanzania, in the northern part of Africa's vast (3,000,000 km2
) miombo region. In 

terms of the natural vegetation cover, the study area is ecologically representative of 

what White (1983) terms "Drier Zambezian miombo woodland". 

Forests have long been regarded primarily as sources of timber, but now the value of 

non-wood forest products has become increasingly appreciated (Padua et al. , 1999-

2003), with medicinal plants being considered important non-wood forest products for 

priority protection in forests. It is generally acknowledged (WHO, 2002) that locally 

gathered plant materials remain a significant, and for many the only, source of 

medicines in Sub-Saharan Africa, and that population growth has increased pressure 

on the wild plant resources involved. In Tanzania, for instance, despite their essential 

roles, the miombo woodlands currently face major risks of degradation due to the 

following reasons (lddi, 2002; Dallu, 2003): uncontrolled commercial harvesting, 
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population growth, shifting cultivation, overgrazing and wild fires. Equally, the influx 

of refugees from the neighbouring countries of Rwanda and Burundi has had 

devastating effects on miombo woodlands of western Tanzania. FAO (2001) 

estimated that Tanzania lost approximately 92,000 ha or 0.2% of its forest land in 

recent years, through deforestation resulting from encroachment and over utilization 

(Kiunsi, 1994), especially in forest reserves, due to unsustainable management by 

central and local governments. 

In rural communities throughout Africa, medicinal plants constitute a fundamental 

component of traditional healthcare systems (Gari, 2002), which demonstrates their 

contribution to the reduction of excessive mortality and disability due to diseases such 

as HIV/AIDS, malaria, tuberculosis, sickle-cell anaemia, diabetes and mental 

disorders; and reduces poverty by increasing the economic well-being of communities 

(Elujoba et al., 2005). HIV/ AIDS has been reported to severely affect the countries 

making up the miombo ecoregion, including Tanzania where rural affected 

households appear to rely increasingly on miombo woodland resources due to limited 

access to pharmaceutical drugs (FAO, 2004) for treatment of opportunistic infections. 

This signifies the importance of woodlands as a safety net for HIV/AIDS-affected 

households. 

Medicinal plants are a cross-cutting issue concerning several national policies, like 

forestry, land use and health in Tanzania. Their policy recognition arises from their 

importance in improving the primary health care in both rural and urban Tanzania and 

the forestry policy stresses gender equality participation in sustainable utilization of 

the resources for future generations and developments. The Health Policy - Act 23 of 

2002 on traditional medicine, recognizes traditional healers and birth attendants and 

encourages the important of traditional medicine use and control. Land tenure is an 

important issue for the conservation of medicinal plants through cultivation; in 

Tanzania this is not problematic, however, since the 1999 Land and Village Acts 

provide for the use and occupation of land through the system of right of occupancy. 

Furthermore, the customary and statutory rights of occupancy are still recognized, 

where village governments are empowered to enact village bylaws to protect 

forests/woodlands using traditional rules. 
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Despite the significant role of medicinal plants in the primary health care system, the 

majority of medicinal plants in Tanzania have not been adequately studied as 

evidenced by paucity of information and the limited research carried out (lshengoma 

and Gillah, 2002), notwithstanding the efforts of the Institute of Traditional Medicine 

(ITM). Considering the situation in the miombo woodlands, the majority of medicinal 

plants especially in the western part of Tanzania are not well studied or documented. 

There is a general lack of understanding of gender roles within traditional medicinal 

practice outside the dependent communities, and a need to gain this understanding for 

effective support through rural initiatives. Despite widespread use of medicinal plants 

in Tanzania, there is inadequate evidence to support their use in the traditional 

medicine system due to so few attempts to determine biologically active compounds 

(Ruffo et al., 2002), responsible for the pharmacological activity and use efficacy. 

The focus on the medicinal plant resource base at Urumwa is based on its potential to 

sustain the primary health care system of communities around, a system which is 

threatened by on-going anthropogenic activities. Locally gathered medicinal materials 

are an integral and essential support for a community of 22,500 population (187 

households), and that a further estimated 80% of the population (151,046 people) 

within 16 km ofUrumwa and beyond are in the same situation. On a still wider basis, 

Urumwa can be considered representative of Africa's drier miombo region generally 

and, in many respects, knowledge gathered, interpreted and applied to livelihood 

improvement is relevant to the whole miombo region. 

Research on medicinal plants has been conducted in Tanzania for more than 30 years, 

after the establishment of the Institute of Traditional Medicine as a research unit, 

dealing with ethnobotany, anthropology, chemical and biological studies. About 1,000 

plant species are used in traditional medicinal plant practice in Tanzania, representing 

10% of the country's flora and some 80% of the species are used in drug prescriptions 

by some world pharmacopoeias. Furthermore, from research, 30 plant species have 

shown promising clinical effect in treating parasitic infectious (Urio et al., 1996). At 

ITM there has been success in research work with confirmation of some tree species 

that have been pharmacologically screened (Table 1.1) to support their ethnomedical 

uses in treating and curing diseases including chronic ones like cancer and diabetes. 
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Table 1.1 Some medicinal plants pharmacologically screened by Institute of 

Traditional Medicine in Dar es salaam, Tanzania 

Botanical name Parts used Diseases cured 

Abrus precatorius Leaves Epilepsy4 

Acacia xanthophloea Roots Cancer1 

A lbizia anthelmintica Roots, bark Round wonns1 

Centella asiatica Whole plant Diabetes3 

Clausena anisata Roots, Leaves Epilepsy4 

Dalbergia melanoxylon Roots, bark Diarrhoea1 

Hoslundia opposita Roots, barks Epilepsy4 

Kigelia africana Stem, bark Diabetes, female sterility1 

Lannea stuhlmannii Roots, bark Cancer1 

Pterocarpus angolensis Stem bark Menstrual disorders' 

Synadenium glaucescens Leaves Asthma' 

Terminalia sericea Roots Diarrhoea, Diabetes2 

Zanthoxylum chalybeurn Roots, bark Pneumonia , Cough1 

1Ishengoma and Gillah (2002), 3Mutayabarwa et al. (2003), 2Moshi and Mbwambo (2005), 4Moshi et 
al. (2005) 

In the 20th century and as the 21st century starts, major medicinal research interest in 

Tanzania has been in the following study areas: evaluation of therapeutics used by 

traditional practitioners to treat HIV/AIDS (e.g. Runyoro et al., 2006), discovery of 

antimalarial compounds from both marine invertebrates and terrestrial plants and 

searches for plant derived compounds for treatment of chronic diseases like Type II

diabetes and cancer (e.g. Kamuhabwa et al., 2000; Moshi et al., 2006) and 

formulation and standardization of herbal medicines. Nevertheless, ethnobotanical 

studies and ex-situ conservation of potential medicinal plants are part of on-going 

activities. All these activities at the institute have been conducted in collaboration 

with other partners inside and outside Africa with WHO, SIDA and IDRC being the 

driving forces. Other international agencies (including the World Bank, UNDP/GEF, 

IUCN, F AO, UNESCO, UNEP and DANIDA) have also been working with 

institutions and non-governmental organizations in Tanzania, targeting medicinal 

plants and the need for their conservation. The number of phytochemically screened 

species (Table 1.2) used in traditional medicine in Tanzania including some with 

proved bioactivity has been increasing. 

5 



Table 1.2 Other phytochemically screened plants with proved bioactivity in Tanzania 

Botanical name 

Boscia salicifolia 

Cassia abbreviata 

Cassia petersiana 

Croton macrostachys 

Helich,ysum fulgidum 

lsolona cauliflora 

Markhamia lutea 

Securidaca longepedunculata 

Uvaria scheffleri 

Uvaria leptocladon 

Vismia orientalis 

Zanthoxylum chalybeum 

Parts Compound(s) Bioactivity 

Leaves Flavonoids 

Leaves, roots, Anthraquinones, triterpenoids8 

bark 

Leaves, roots Flavonoids, sterols, anthraquinones, -
monoterpenoids, triterpenoids, 
aliphatic hydrocarbons8 

Roots Diterpenoids 1 

Aerial parts Essential oils5 Antimicrobial 

Stem, roots Prenyindoles6 Antifungal 

Roots Phenylpropanoid glycosides 7 Antiviral 

Roots Benzophenones2 Antibacterial 

Roots Monoterpenoids3 Antimalarial 

Barks, Leaves Steroids, Flavonoids3 antibacterial and 
antifungal 

Roots Benzylated dihydrochalcones3 Antimicrobial 

Barks Anthranoids compounds4 Antiprotozoal 

Roots Alkaloids9 Anti-inflammatory 

Walter and Sequin (1990), 9Miiller-Jakic et al. (1993), 8Mutasa and Khan (1993; 1995), 7Kerman et al. 
(1998), 

1
Kapingu et al. (2000), 6Makaranga et al. (2003), 5Boughatsos et al. (2004), 3Moshi et al. 

(2004) and Nkunya et al. (1993; 2004), 4Mbwambo et al. (2004), 2Joseph et al. (2006). 

1.1.2 This study 

In this study, social science methods have been applied to understand the pattern of 

utilization and conservation of medicinal plants within a gender context. The findings 

represent a starting point for considering ways of conserving local medicinal plant 

knowledge which is in danger of disappearing. An ethnopharmacological approach 

has been used to document used medicinal plants and obtain a list of potential 

(priority) species for communities around Urumwa, species which need attention 

especially in terms of conservation and further pharmacological, toxicological and or 

clinical developments. 

1.1.2.1 Overall objectives 

The overall objectives of these studies in the rniombo woodlands of Urumwa Forest 

Reserve, Tabora Region, Tanzania, were to characterize the ethnobotanical, utilization 

and conservation roles of men and women and conduct a case study of each of two 

important species, looking at the resource base and the resource quality. 
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1.1.2.2 Specific objectives 

Specific objectives were: 

1. to assess the community medicinal plants ethnobotanical knowledge, 

perceptions of responsibility within the gender context, and conservation 

awareness with respect to the miombo woodlands of the study area, 

ii. to assess and characterise the population structures of selected 'case study' 

species (Pterocarpus tinctorius and Strychnos spinosa) in the miombo 

woodlands of the study area, 

111. To determine the presence and composition of isoflavonoids and 

monoterpenoid indole alkaloids in parts of the selected 'case study' 

species. 

The study involved three key assumptions: 

• there are significant differences m medicinal plants knowledge 

between men and women from communities around the miombo 

woodlands of Urumwa , 

• there are significant differences in community perceptions of gender 

responsibilities in utilization and conservation of medicinal plants 

around the miombo woodlands ofUrumwa, 

• the different plant parts of selected 'case study' species contain 

bioactive isoflavonoids and monoterpenoid indole alkaloids with 

pharmacological significance justifying their use in traditional 

medicine. 

1.1.3 Thesis organization 

This thesis is presented in eight chapters starting with a general introduction (Chapter 

I) followed by a literature review and a description of the study area (Chapter II). The 

main body of results, exploring ethnobotany and gender roles (Chapter III), 'case 

study' species population status (Chapter IV) and phytochemical aspects (Chapters V 

and VI) make-up the next four chapters. A general discussion (Chapter VII), and 

conclusions and recommendations from the study (Chapter VIII) conclude the thesis. 
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CHAPTER II 

LITERATURE REVIEW AND STUDY AREA 

This chapter reviews the state-of-knowledge of the present study including a detailed 

description of the study area. In the preceding chapters, however, a brief state-of

knowledge will be noted on the start of every chapter as a supplement to what has been 

reviewed in this chapter. Section 2.1 discusses the context of medicinal plants in terms 

of use and importance (Section 2.1.1) followed by gender roles (Section 2.1 .2) and the 

existing challenges and future prospects (Section 2.1.3). The taxonomic and 

phytochemical review of the ' case study' species: Pterocarpus tinctorius (2.2.1) and 

Strychnos spinosa (Section 2.2.2) is provided in Section 2.2. The description of the 

study area (Section 2.3) is finally presented including the location (Section 2.3.1), 

climate (Section 2.3.2), topography and drainage (Section 2.3.3), Soil and vegetation 

(2.3.4) and Section 2.3.5 is the socio-economic activities. 

2.1 Medicinal plants context 

2.1.1 The use and importance 

Tanzania is among those tropical countries endowed with exceptional natural resources. 

The vascular fauna alone is of over 10,000 species, of which 1122 are endemic. The 

wealth of the traditional ethno-pharmacopoeia is indicated by the extensive use of 

medicinal plants in traditional healing systems (Mahunnah, 1992). An estimated 80% of 

Tanzania's 24 million people live in rural areas where forest resources are central for 

their livelihood (FAO, 1986; URT, 1991). It is questionable if this situation will change 

in near future and the use of medicinal plants is most likely to continue contributing to 

primary health care (Medius, 1998) as the human population grows. 

A high proportion of the population of Tanzania lives in rural areas and more than half 

are women (Byers, 2001). The rural poor, particularly women and those in sectors of the 

community with limited alternative income generating opportunities are stakeholders in 

the medicinal plants trade (Cunningham, 1991; Mander, 1998). Commercialisation and 

trade in woodland and forest products is increasing in most parts of Africa as more 
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people, particularly women, seek additional opportunities for cash income (Shackleton 

and Willis, 2000). 

Limited involvement of women in the traditional medicine system has been reported in 

Tanzania (Urio et al., 1996), but the new Tanzania Forest Act of 2002 encourages active 

participation of both men and women in the conservation and management of natural 

resources - including medicinal plants - for the benefit of present and future generations. 

Talhouk et al. (2001) observed that women's uses of forest resources differ from those 

of men and there is a tendency to overlook their contribution. The same authors regard 

lack of gender awareness often as a constraint to development and management 

strategies for forest ecosystems. If it was available to managers, knowledge and 

perceptions of resource users (both men and women) would provide valuable insight 

into the in situ conservation needs of wild populations of vulnerable resources like 

medicinal plant species. 

Traditional treatments using medicinal plants enjoy considerable popularity and are 

practiced by numerous healers all over the Tanzania, despite western medicine being the 

mainstream of the health care system (Ruffo, 1990; Ishengoma and Gillah, 2002). In 

most African communities medicinal plants, as the most important components of the 

system, are sold in market places and or are prescribed by herbalists, taking advantage 

of the total biodiversity of plant species to cure various diseases (Gelfand et al. , 1985; 

Ndubani and Hojer, 1999). Indigenous knowledge about the uses of plants has been 

passed from generation to generation by oral tradition (Wyk et al., 1997; Boer et al., 

2005) however; there is a danger of losing this knowledge because transmission 

between the older and younger generations is not always assured (Mahunnah, 1992; 

Anyinam, 1995). 

By the late 1990's Tanzania had more than 30,000 traditional healers who mainly 

operated in rural communities, but with poor involvement of women (Urio et al., 1996). 

Considering the population of Tanzania, lshengoma and Gillah (2002) noted that at least 

one healer serves 750 people, whereas 50,000 people are served by one qualified 

medical doctor. The reported figures are higher than the 1 :400 traditional healer: 

patients ratio reported by Cunningham in 1993, implying that demand for medicinal 

plants products and services has increased, while the practitioners' population remain 

constant. The reliance of most Tanzanian populations on traditional medicine could be a 
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result of the policy of cost sharing in public medical services introduced in the early 

1990's, where the majority could not afford to pay for the services (Urio et al., 1996). 

Nonetheless, medicinal plants are currently gaining wider recognition and utilization 

both for primary health care and income generation due to tribal beliefs in the power of 

herbs or tree parts to bring fortunes or misfortunes, and good health. Inadequate modem 

medical facilities and the shortage of qualified personnel in hospitals and the well

publicized search for new phyto-pharmaceuticals for the prevention and cure of 

emerging new, and so far incurable, diseases such as cancer and HIV/AIDS, are other 

contributing matters (Chhabra et al., 1984; Ruffo et al., 1989; Hines and Eckman, 1993; 

Luoga et al., 2000a; Hamilton, 2003). 

A change in the use of medicinal plants through traditional medicine has been observed 

(Sofowora, 1993), from alternative medicine to use out of necessity. Previously, the 

plants were used in rural areas only, where modem health facilities were unavailable. 

There is general concern about negative side-effects from synthetic drugs and medicinal 

plant compounds are considered less dangerous and traditional medicines safe and 

acceptable on the basis of a long history of safe use (van Wyk and Wink, 2004). 

2.1.2 Medicinal plants and gender roles 

The term "Gender" does not refer to women alone, but to the socially constructed roles 

of, and relationships between, men and women in a society (Bunning and Hill, 1996). 

Gender roles refer both to 'who should do what' and 'who actually does what'. Gender 

roles are dynamic not static and their analysis may start by looking at the normative 

framework, that is, what activities (including decisions) are seen as culturally 

appropriate for women and men to undertake (Meadows and Sutherland, 2000). 

Generally, men and women are reported to have different knowledge of medicinal 

plants, and their knowledge is structured in a different way, which is related not only to 

the division oflabour but also to social power (Howard, 2003b; Singhal, 2005). 

Gender researchers have shown that the majority of plant species and varieties used for 

medicine are conserved and managed at household level by women (Balakrishnan, 2000, 

Howard, 2003a; Kothari 2003). Women, rather than men are the more active 

participants in non-wood forest products harvesting and in the gathering of specialized 

resources such as medicinal plants for the welfare of their families (Tatuariana and 



Tauran, 1997). In developing countries, according to Srivastava et al. (1996), women 

play vital roles in the cultivation and collection of medicinal plants. Observations have 

also been made in part of Africa and Latin America that women constitute the majority 

of traditional healers, and are primary gatherers of medicinal plants for sale to generate 

income (Lambert et al., 1997) to support the subsistence needs of their families. 

2.1.3 Challenges and future prospects 

There are still challenges to the promotion of medicinal plants in terms of justifying 

their safety and efficacy as to improvers of overall health in developing countries like 

Tanzania. More than 90% of the estimated flora in Tanzania theoretically has potential 

significance for drugs but has not been appreciated simply because chemical 

compositions have not been studied (Rulangaranga, 1991). It has, however, been urged 

that some African plants used specifically for the treatment of particular diseases 

(Kokwaro, 1993) merit further investigation of their chemical composition and their 

reaction on the diseases in question. 

Worldwide, the search for biologically active extracts based on traditionally used plants 

(Tyler, 2000) is also still relevant due to the emergency of microbial resistance to many 

antibiotics and the occurrence of fatal opportunistic infections. The chemical analysis 

and biomedical potential of less than 1% of the earth' s higher plants (Farnworth, 1988) 

have been determined, and un-investigated species in the remaining 99% are 

disappearing at an alarming rate (Sheldon et al., 1997). Many wild populations of 

medicinal plants throughout the tropics and sub-tropics are under increasing pressure 

(Akerele et al., 1991; Lange and Schippmann, 1997; Leanman et al., 1999) due to local 

over-exploitation, rapidly growing international trade, habitat degradation and loss and 

erosion of traditional knowledge. These threats are creating an urgent need for improved 

use of vital plant resources through conservation. 

One existing legal tool which has been suggested as a means of protecting 

ethnobotanical knowledge in future (Nabhan et al., 1996) is the intellectual property 

right (IPR) which involves ethically proper use of patents, copyrights, trade marks and 

trade secrets. Tanzania is among the developing countries applying an IPR policy 

especially in relation to realistic returns to local communities, institutions and 

11 



organizations involved in plant genetic resources studies (Mahunnah and Mshigeni, 

1996). The need to protect intellectual property rights according to Lambert et al. 

(1997) is an essential need - both for developing countries whose genetic resources are 

being exploited, and for developed countries whose patent law cannot always be 

enforced in developing countries. However, a recent report by WHO (2002) indicates 

that intellectual property issues are not yet resolved, causing access problems for the 

traditional medicine system. Increasingly, it appears that knowledge of traditional 

medicine is being appropriated, adapted and patented by scientists and industry, with 

little or no compensation to the original custodians, and without their informed consent 

(Brush, 1996; UNCT AD, 2000). 

The traditional medicine system is not well formalized in Tanzania, in contrast with the 

formal health sector; although the two systems share the common goal of improving the 

quality of health services for the Tanzanian population in line with the goal of the 

national health policy. According to Mhame (2000) and WHO (2005), herbal medicines 

are currently not regulated in Tanzania, and are chiefly used for self-medication 

purposes. No claims can be made about herbal medicines in law due to existence of 

neither national pharmacopoeia nor national monograph, and manufacturing and safety 

assessment requirements are limited to traditional use without demonstrated harmful 

effects. No registration system exists for herbal medicines, nor are they included on the 

essential drug list. 

Generally, the most important medicinal plants used in traditional medicine in Tanzania 

are found in local and national markets. International trade in medicinal plant material is 

limited to selected species such as Cinchona spp, Prunus africana (Hook. f.) Kalkm. 

and Warburgia salutaris (Bertol. f.) Chiov. (FAO, 2001). These limitations underline 

the challenges which need urgent attention, if the traditional medicine system is to 

improve and operate hand in hand with the modem health care system while allowing 

all medicinal plants stakeholders to realize proper benefits. 
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2.2 Taxonomic and phytochemical review of the 'case study' species 

2.2.1 Pterocarpus tinctorius Welw. 

Pterocarpus tinctorius is an evergreen tropical deciduous tree up to 30 m tall, with a 

flattish crown and spreading branches. The bark is grey or brownish in colour, and 

whitish when slashed, producing blood-red resinous exudates (Polhill, 1971, Rojo, 

1972). The tree is found in Brachystegia woodland, moister wooded savanna areas, dry 

evergreen and riverine forests, and on rocky hills, on plateau or stony soils at altitudes 

from 50 m to 1360 m. There is limited information on the phenology of the tree species, 

but in Southern Africa most of Pterocarpus species (Palgrave, 1988) are reported to 

flower in the period from August to December and fruit in the period from January to 

May. The situation could apply to P. tinctorius though detailed phenological studies are 

required in future. In East Africa, P. tinctorius is a variable species and Polhill (1971) 

took account of this variation by distinguishing three "races": megalocarpus, stolzii and 

tinctorius, which can be differentiated morphologically, geographically and ecologically 

(Table 2.1 ). 

P. tinctorius utility varies from food, timber, building poles and shade to traditional 

medicine (Table 2.2). The timber from this species is not so popular in Tanzania and 

thus less utilized. A study by Ishengoma et al. (1997) however, noted that the properties 

of "P. stolzii", a race of P. tinctorius, were comparable with those of Pterocarpus 

angolensis. Lower utilization as durable timber is reported in Tanzania due to the 

species being poorly known. Currently there is no published information existing on the 

use of the species in traditional medicine, although the species is among the 'potential' 

medicinal plant species selected by local communities around Urumwa Forest Reserve 

in Tabora region, western Tanzania to cure various ailments (Pers. obs. 2004). 
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Table 2.1 Summary of infraspecific variation of Pterocarpus tinctorius in its ecological range 

Races and variants/ 

Floristic references 

Hauman (1954) account for 
Burundi, Democratic Republic 
of Congo and Rwanda 

Polhill (1971) account for 
Tanzania, Kenya and Uganda 

Rojo (1972) global treatment 

Ecology of species (Polhill, 
1971) 

Geographical distribution 

(Polhill, 1971) 

UNEP-WCMC (2005) 

Category 1 

This race does not extend to 
Congo according to Polhill 
(1971) 

Synonyms: P. megalocarpus, P. 
holtzii 

P. megaloca,pus (Synonyms: P. 
holtzii, P. albopubescens, P. 
velutinus) 

Occurs in riverine forest and 
moister areas in wooded 
grassland and evergreen thicket 
at an altitude ranged from ± 300 
-600m. 

Can be found in Tanzania 
(Morogoro, Lindi and Masasi 
districts), Northern 
Mozambique 

Category 2 

This race does not extend to 
Congo according to Polhill 
(1971) 

Synonyms: P. stolzii, P. 
zimmermannii 

P. tinctorius (typical) 
(Synonym: P. tinctorius var. 
macrophyllus, P. stolzii) 

Occurs in rain forest, dry 
evergreen and riverine 
forest at an altitude ranged 
from 280 - 1500 m. 

Can be found in Tanzania 
(East Usambara Mountains, 
Tanga, Mbozi and Songea 
districts). 

Malawi 

Category 3 

As P. tinctorius var. chrysothrix 
(Synonyms: P. cabrae, P. cluysothrix, 
P. delevoyi) 

Synonyms: P. chrysothrix, P. tinctorius 
var. cluysothrix 

P. ch,ysothrix (Synonyms: P. cabrae, 
P. tinctorius var. ch,ysothrix) 

Brachystegia woodland, wooded 
savanna and moister areas, often on 
rocky hills, scarps or stony soils as well 
as dry evergreen thicket and riverine 
forests, at an altitude ranging from 750 
-1520 m. 

Can be found in Tanzania (Tabora, 
Mpanda and Mbeya districts), Congo, 
Zambia, Malawi, Mozambique and 
Angola. 

Burundi 

Note: Category 1 = race "megalocarpus", Category 2 = race "stolzii", Category 3 = variant "tinctorius", Category 4 = variant "odoratus" 
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Category 4 

As P. tinctorius var. odoratus 
(Synonyms: P. kaessneri, P. 
odoratus) 

Synonyms: P. odoratus, P. 
kaessneri, P. tinctorius var. 
odoratus 

P. odoratus (Synonyms: P. 
tinctorius var. odoratus) 

Occurs in Brachystegia 
woodland, often on rocky 
hills, also in Acacia woodland 
fringing Lake Victoria 

Can be found in Tanzania 
(Bihararnulo, Kaharna and 
Tabora districts), Northern 
Zambia 



Table 2.2 Uses of Pterocarpus tinctorius 

Use category 

Food and dye 

Remarks and references 

The fruits, leaf/shoots and flowers of P. tinctorius are reported to 

be eaten by Chimpanzees (Suzuki, 1969; Kano, 1972; 

Wrangham, 1977; Nishida and Uehara, 1983). The tree secretes 

red resin which can be used as dye (Delevoy, 1929). 

Timber and shade The tree species produces red, hard and medium-heavy wood, 

thus used for timber (Delevoy, 1929, Ishengoma et al., 1997), 

building poles, tool handles and carvings as well as shade 

(Mbwambo, 2000). 

Medicine Decoctions from the roots and stem barks are drunk to cure 

diarrhoea, stomach ache, anaemia and prevent early abortion in 

pregnant women. Stem bark infusion is bathed through eyes to 

treat trachoma and other eyes related problems. Roots and stem 

barks are ground into powder and massaged to treating wounds 

and snakebites (Pers. obs. 2004). 

2.2.1.1 Taxonomic context 

Pterocarpus is a pantropical genus of woody plants with more than 20 species 

recognized (Rojo, 1972, 1977): Indo-Malesia/Pacific region, five species; tropical 

America, six species; tropical Africa, eleven species (Figure 2.1 ). The older taxonomy 

of Pterocarpus has been challenged in the past three decades (e.g. Rojo, 1977 for Indo

Malesia/Pacific; Lewis, 1987 for tropical America) and sometimes modified to reflect 

the different views of scientists describing the species only in their own geographical 

areas. For the entire range Rojo (1972) reduced the number of species from 70 to 20 

with only two represented in more than one region. For the purpose of this study, Rojo's 

views on species circumscriptions are followed since for Africa they have not proved 

controversial. 
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Rojo (1972) describes the genus as homogeneous and dismissed the sectional and sub 

sectional sub-divisions of earlier workers, though without any detailed evaluation of 

their merits and demerits, and presents information on them in alphabetical sequence. In 

the absence of a clear alternative, and while new phylogenetic classifications based on 

genetics are awaited, the broad relationships originating with Harms (1915) and adopted 

by Baker (1929) and Chalk et al. (1932) are used as a guide to close and more distant 

relationships for the African species. It should be noted that Harms' framework 

underlay that for the Flore du Congo Beige et du Ruanda-Urundi (Hauman, 1954) and 

that of Polhill (1971), who was in contact with Rojo when preparing his treatment for 

the Flora of Tropical East Africa. In summary, the closest relatives of P. tinctorius are 

taken as species in Harms' section Leiodiscus Group Orbiculares (mildbraedii, 

officinalis, soyauxii, tessmanii). The next most closely related are species of Section 

Leiodiscus Group Lucentes (brenanii, rotundifolius). Species of Sections Acanthodiscus 

(osun) and Echinodiscus (angolensis, erinaceus) and Thelodiscus (santalinoides) are 

considered more distantly related. 

As the closest relatives at generic level, the South American Tipuana and Fissicalyx are 

suggested by Rojo and Alonzo (1993). More recently, however, phylogenetic contexts 

by Lavin et al. (2001) have been provided for Pterocarpus, challenging many of the 

earlier ideas. The genus is one of 21 genera in a monophyletic grouping of dalbergioid 

legumes named the "Pterocarpus clade" (Figure 2.2), a well-defined unit in the more 

general phylogeny of the papilionoid legumes which all share a distinctive base 

chromosome number of x = 10 (Goldblatt, 1981). Almost all members of the 

"Pterocarpus clade" have seeds that do not accumulate non-protein amino acids (Beyra 

and Lavin, 1999). Lavin et al. (2001) have shown that Pterocarpus and Platymiscium 

are closely related and descendants from a common ancestor having caducous 

bracteoles. The evolution of wing petals is thought to indicate that Pterocarpus is 

related to the genera Paramachaerium, Ramorinoa, Tipuana, and Platypodium. 
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acapu/censis, amazonum, 
amphymenium, 
officinalis, rohrii, 
santalinoides 

-, 

--.,rie:.--

angolensis, brenanii, erinaceus, 
lucens, mildbraedii, 
officinalis,osun, rotundifolius, 
santalinoides, soyauxii, 
tinctorius 

Figure 2.1 Map showing distribution of Pterocarpus species in the three geographical regions of the world. 

Source: Rojo (1972) adopted and modified. 
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Reideliella sp 

.---- Disco/obium pulchellum 
'-----

,__ __ Disco/obium psoraleifolium 

__________________ Grazielodendron riodecensis 

Platymiscium sp 

_____ Platymiscium stipulare 

.---- Cranocarpus martii 

.____c 

B,ya ebenus 

Platypodium elegans 

Jncocarpus fagifer 

Tipuana tipu 

Ramorinoa girolae 

Centro/obium sp 

Paramachaerium schlomburgkii 

Etaballia guianensis 

Pterocarpus macrocarpus 

Pterocarpus indicus 

Cascaronia astragalina 

Geoffroeae spinosa 

Geojfroeae decorticans 

Fissicalyx fendleri 

Fiebrigiella gracilis 1 

Fiebrigiella gracilis 2 

.----Chapmannia prismatica 

.__ __ Chapmannia floridana l 

Chapmannia sericea 

Chapmannia gracilis 

Chapmannia gracilisl 

Stylosanthes hamata 

Stylosanthes capitata 

.------- Arachis major 

Arachis pintoi 

Arachis triseminata 

Figure 2.2: Phylogenetic tree of the 'Pterocarpus clade' 

2.2.1.2 Phytochemical context 

Several species of Pterocarpus are well known for their commercially valuable timber, 

and as a rich source of flavonoids and related phenolic compounds (Krishnavaneni and 
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Rao, 2000). A number of species are used medicinally in African societies (Ayensu, 

1978; Nagaraju and Rao, 1989; Nagaraju et al. , 1991 ; Iwu, 1993; Ndamba et al., 1994). 

The phytochemistry of Pterocarpus is relatively well-documented, including the 

bioactivity of the phytochemicals in the cases of certain species (Farboodniay and Ray, 

1993; Ebi and Ofoefule, 2000; Groover et al., 2002; Narayan et al., 2005; Dhanabal et 

al., 2006). A broad class of polyphenols was described in Pterocarpus species by 

Sheshadri (1972) who reported isoflavonoids mainly pterocarpans, isoflavones and 

deoxybenzoins as major components. 

Pterocarpus species are also reported to be rich in such compounds as lupeol (Harbome 

and Baxter, 1993), P-sitosterol (Ivorra et al., 1989), aurone glycosides (Mohan and Joshi, 

1989), (-)epicatechin (Chakravarthy and Gode, 1985), isoflavonoids (Mitra and Joshi, 

1983), isoflavonoid phytoalexins including pterocarpans (medicarpin) and isoflavans 

(vestitol) (Ingham, 1981), terpenoids and related phenolic compounds (Sheshadri, 1972; 

Kumar et al., 1974; Kumar and Sheshadri, 1976). P. tinctorius however, seems to have 

received little scientific attention compared with other species of the genus. 

The phytochemistry of the 'Pterocarpus clade' reviewed by Harbome and Baxter 

(1993) and Southon et al. (1994a, b) indicates the presence of more flavonoids than 

alkaloids in the members of this clade (Appendix VIa). Currently, however, knowledge 

of the phytochemistry of genus Pterocarpus (Southon et al., 1994a) is limited to 

phytochemical observation on thirteen of the 20 species. Most of the 13 species are 

reported to contain phenolic compounds as their main constituents but indole alkaloids 

have been reported in one species, Pterocarpus officinalis (Appendix VIa). Flavonoids 

mainly isoflavones, pterocarpans, flavanones, chalcones, isoflavanones, isoflavans and 

a-methyldeoxybenzoins are the main phytochemicals reported from members of the 

'Pterocarpus clade' (Southon et al., 1994a, b; Dictionary of Natural Products, 2004). 

2.2.2 Strychnos spinosa Lam. 

Sl!ychnos spinosa is a small tree up to 10 m, with a trunk up to 25 cm in diameter, and 

smooth-grey bark. The species is one of four African species whose branches bear 

axillary spines (S. cocculoides, S. congolana and S. afzelii) (Neuwinger, 1996). Leaves 

are elliptic or obovate. The flowers are pale green or whitish in terminal cymes to about 

3 cm across. Fruits are large, yellow and globose, resembling an orange, and 7 - 15 cm 
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in diameter (Beentje, 1994). Locally known as "Mwage" in areas around the miombo 

woodlands of Tabora Region Tanzania, the species grows in savanna forests all over 

tropical Africa and in open woodland, riverine fringes and on sandy soils along river 

banks at altitudes from sea level to 1500 m. The species is native to at least 34 countries 

of mainland Africa as well as to Madagascar, the Comoro Islands, the Seychelles and 

Mauritius (Leeuwenberg, 1969). 

The species has a variety of uses ranging from food to medicine and as an arrow poison 

additive. The sweet-sour fruit pulp is edible although the seeds and unripe fruit are toxic. 

The leaves are browsed by livestock (Ogle and Grivetti, 1985), while the hard wood is 

suitable for timber (Beentje, 1994) being straight-grained and planning well for 

furniture-making. The species is widely used in traditional medicine (Neuwinger, 1996; 

Pers. obs. 2004), and is sometimes a source of firewood and charcoal and sometimes 

provides material for charms and traditional musical instruments (Bisset, 1970, von 

Meydel, 1990, ICRAF, 1992; Hines and Eckman, 1993) and hunting charm (Kokwaro, 

1993). 

2.2.2.1 Taxonomic context of Strychnos 

Recent phylogenetic classification circumscribes a 'Loganiaceae clade' (Figure 2.3) of 

13 genera (Backlund et al., 2000), which share the presence of leaves with stipules, 

nuclear endosperm formation and prominent occurrence of complex indole alkaloids 

and seco-iridoids (Jensen, 1991; 1992). Fifteen genera formerly referred to the 

Loganiaceae family (Leeuwenberg and Leenhouts, 1980) have been excluded from the 

clade. Four genera (Strychnos, Spigelia, Gardneria and Neuburgia) of the 'Loganiaceae 

clade' out of the thirteen have been shown to be rich in alkaloids (Vllb ). The other ten 

genera: Antonia, Bonyunia, Geniostoma, Labordia, Logania, Mitrasacme, Mitreola, 

Neuburgia, Norrisia and Usteria may prove similar but so far seem to have received 

little or no phytochemical attention. Within the clade, genus Strychnos appears related 

to Spigelia, Neuburgia and Gardneria, and features such as the presence of certain 

indole alkaloid derivatives support such a relationship. Nevertheless, Strychnos seems 

rather isolated within the clade perhaps partly because of inadequately explained 

relationships with the majority of other genera in the clade. 
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Usteria guineensis 

Antonia ovata 

Bonyunia minor 

Gardneria thunbergia 

Gardneria angustifolia 

Neuburgia carynocarpum 

Spigelia anthelmia 

Strychnos potatorum 

Strychnos nux-vomica 

Mitreola petiolata 

.---- -- Logania vagina/is 

Figure 2.3 Phylogenetic tree of the 'Loganiaceae clade' 

Mitrasacme pilosa 

Geniostoma rupestre 

Labordia tinifolia 

In orthodox, classical, taxonomic terms, Strychnos belongs to the Loganiaceae, while in 

conventional taxonomy of the Loganiaceae "family" does not fit current views, although 

the integrity of Strychnos as a genus is not affected. For this study, the key reference 

point has been the concept of genus Strychnos and the concept of S. spinosa as a species 

proposed by Leeuwenberg (1969). Leeuwenberg's views have been followed for the 

purpose of retrieving relevant information from previous publications relating 

specifically to S. spinosa, regardless of the other names (now treated as synonyms) in 

the original documents, and to taxa considered more or less closely related to it. 

At species level S. spinosa is taxonomically close to S. cocculoides, S. congolana and S. 

ternata, all four species being referred to section Spinosae which occurs only in Africa 

(Leeuwenberg, 1969). Leeuwenberg regards section Spinosae as morphologically close 

to sections Aculeatae, Breviflorae, Densiflorae, Penicillatae and Scyphostrychnos. 
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2.2.2.2 Phytochemical context 

The phytochemical attention to African Strychnos species has a history of some five 

decades. As far as the literature on Strychnos and its alkaloids is concerned noteworthy 

studies are the works of Rolfsen et al. (1979) and Bisset (1980) who organized 

biogenetic lines and gave accounts of the various types of alkaloids known to occur in 

the genus (about 200 isolated from various species) commenting, however, that there 

remain many species about whose alkaloids little or nothing is known. 

The genus Strychnos is a rich source of monoterpenoid indole alkaloids, the second 

largest single group of plant bases known today (Thongphasuk et al., 2003) with clinical 

value in medicine (Harborne et al., 1999). Strychnos alkaloids are in fact an example of 

molecular and pharmacological biodiversity. The main Strychnos phytochemicals are 

indole alkaloids (with more than 300 different alkaloids isolated to date), a class of 

substance with a wide range of biological activities in several fields: parasitology (e.g. 

amoebiasis) (Wright et al., 1991; Frederich et al., 1999, 2002), cancer (Bonjean et al., 

1996, 1998; Lansiaux et al., 2002; Frederich et al., 2003), neurology (e.g. tetanizing or 

curarizing effects) (Sandberg et al., 1969; Quetin-Leclercq et al., 1990; Wins et al., 

2003), inflammation (Tits et al., 1991 ). 

The state-of-knowledge summary provided here with regard to phytochemicals 

previously identified from genus Strychnos has been drawn up by consulting relevant 

past studies on African Strychnos: Ohiri et al. (1983), Buckingham (1994) and the 

Dictionary of Natural Products (2004), to develop an overview of the different 

phytochemicals reported from Strychnos, with particular reference to alkaloids reported 

from Strychnos spinosa. There is great variation in the classifications of Strychnos 

alkaloids in past work since the majority of authors (e.g. Coune, 1980; Southon and 

Buckingham, 1989; Sapi and Massiot, 1994) have tried to classify only compounds of 

immediate concern. Their classifications of the alkaloids of interest have generally been 

based on the degree of metabolic evolution and on the curan and strychnine skeletons. 

Recent studies by Biala et al. (1998) and Frederich et al. (1999) have reported the 

occurrence of indole alkaloids, iridoids, flavonoids and steroids from Strychnos species, 

broadening the older picture. 
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For this thesis, the combination classifications of alkaloids in Strychnos species of 

Dictionary of Natural Products (2004), Buckingham (1994), Sapi and Massiot (1994) 

and Southon and Buckingham (1989) have been adapted and used, since all authors 

show similarities in describing the monoterpenoid indole alkaloids. Past studies by Sapi 

and Massiot (1994) suggest Strychnos species contain monoterpenoid indole alkaloids 

of the strychnos type, indoloquinolizine, akuammiline, bisindole, oxindole, yohimbinoid, 

corynanthe, condylocarpine and ajmalicine-like alkaloids, whose structures incorporate 

curan or strychnidine skeletons (Figure 2.4). 

Strychnidine skeleton 

Figure 2.4: Structures of Strychnos alkaloid skeletons. 

A more comprehensive list of indole alkaloids reported to occur in African members of 

section Spinosae and related sections is presented in Appendix VIia by indole alkaloid 

category. Supplementary detail is in Appendix Vllb. Details of the bioactivity of indole 

alkaloids reported from Strychnos species (both closely and less closely related to S. 

spinosa) is in Appendix Vile. 

2.3 Study area description 

2.3.1 Location 

The study was conducted in the miombo woodlands of Urumwa Forest Reserve in 

Tabora-Uyui District, Tabora Region ( 4° -7° S and 31 ° -34° E). The region forms part of 

the vast central plateau of the mid-western part of Tanzania (Figure 2.5a), an area of 

generally low relief most of which lies between 1,100 m and 1,300 m elevation (Acres 

et al., 1984). It is bordered by Shinyanga Region to the north, Singida to the east, 

Rukwa and Mbeya to the south and Kigoma Region in the west. The region has a gross 
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land area of 76,151 square kilometres representing 9% of the total land area of Tanzania 

mainland (URT, 1998). 

Uram.ho 

Urumwa Forest Reserve 

MOZAMBIQUE 

Figure 2.Sa Location of the study area in Tanzania. 

Source: URT (1998) 

Ururnwa Forest Reserve and the surrounding villages (5° 08' - 5 ° 14' S, 32 ° 44' - 32° 

50'E) are about 15 km south of Tabora municipality (Figure 2.5b) and cover an area of 

about 13,000 ha. The reserve is bordered by 12 villages collectively with an estimated 

population of about 22,500 (Mbwambo, 2000). A large proportion (approximately 80%) 

of Tabora's urban population relies on the reserve for medicinal products. In this study, 

the six villages most involved in the Joint Forest Management (JFM) programme 

organized by Tabora-Uyui Forest department were included: Igombanilo, Isukamahela, 

Kasisi 'A' , Masimba, Mtakuja mashariki and Ujerumani. 

The choice of the study area is based on the richness of miombo woodlands in the 

region. About 61 % of the vegetation covers of Tabora region is dry Zambezian miombo 

woodland (White, 1983). Few studies have been done to explore the potential of 

medicinal plants for the local communities here, while tobacco production as a cash 

crop currently threatens the survival of miombo woodlands due to the demand for land 

to cultivate tobacco and demand for fuelwood for curing. Most forest reserves supply 

closely adjacent villages and are heavily poached or degraded especially when 

communities experience non timber forest product (NTFPs) shortages (Abdallah, 2001). 
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Figure 2.Sb Map showing the surveyed and others villages bordering Urumwa Forest 

Reserve, Tabora Region, Tanzania. 

Source: Mbwambo (2000) adopted and modified. 

2.3.2 Climate 

The climate of Tabora is warm with temperatures reaching a peak in September and 

October, just before the onset of the rainy season. Monthly means of daily maximum 

temperature vary from 28°C (January) to 32°C (October), while the corresponding 

minima range from 13°C (June/July) to 19°C (October). Evapotranspiration demand in 

the miombo woodlands of Tabora exceeds the mean rainfall every month, resulting in 

extended water deficit periods depending on the moisture holding capacity of the soil 

(Acres et al., 1984). Rainfall is seasonal and ranges from an annual average of 1000 mm 

in the western part to 700 mm in the northeast. The rainfall pattern is characteristically 

rather variable in space and time with risks of long dry spells even during the rainy 
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season. The rainy season normally starts in October or November and monthly rainfall 

peaks in December, after which a slight dry spell follows in January or February. There 

is a lower monthly rainfall peak in February or March and the rains then tail off in April 

or sometimes May. Thus, the rainfall is broadly monomodal, but with a trend towards a 

bimodal pattern (Acres et al., 1984). Urumwa Forest Reserve is situated in the high 

rainfall zone of Tabora Region (Mbwambo, 2000) and receives relatively high rainfall 

(1000- 1100 mm yea{1
) falling mainly from November to April but with wide year-to

year variation (Mbwambo and Mwiga, 1999; Mbwambo, 2000). Figures 2.6a presents 

climatic diagrams of three stations neighbouring supporting the climate at Urumwa 

Forest Reserve. Figure 2.6b shows rainfall distributions of nine stations bordering the 

reserve, indicating presence of rainfall from November to April especially in the three 

close stations: Itaga seminary, Tabora observatory and Tabora Airport. 

2.3.3 Topography and drainage 

The southwest and north-central portions of Tabora Region are divided by a watershed 

which runs from east to west, and broad defined drainage lines (mbugas) drain to Ugalla 

River in the southwest and Igombe. The Malagarasi River and Lake Sagara form the 

western boundary of the region. Tabora Region is drained by the two river systems: the 

Malagarasi and Manonga-Wembere. While the Malagarasi River drains from the 

southern and western part of the region into Lake Tanganyika and ultimately to the 

Atlantic, the Manonga drains into the inland Lake Eyasi. Most of the rivers in the region 

are dry river beds during the dry season. Even during the rainy season the rivers fill for 

only a very short period, and recede rapidly. This has been attributed in part to the 

vegetation cover (URT, 1998). Much of the miombo forest floor is bare ground so that 

rainfall runs off the surface and very little infiltrates (URT, 1998). The two seasonal 

rivers (Walla and Kasisi) in Urumwa Forest Reserve, which feed into the Malagarasi 

swamp to the west, form an important seasonal catchment area, for the provision of 

water for humans, livestock and wild animals immediately after the rainy season 

(Mbwambo, 2000). 
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Figure 2.6a Climatic diagrams of three stations bordering Urumwa Forest Reserve, Tabora Region, Tanzania 
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2.3.4 Soil and vegetation 

The soils of Tabora Region vary widely, ranging from sandy loams in the south centre 

and west to heavy (black/dark brown) soils in the poorly drained areas found 

especially in the north (Acres et al., 1984, Berry, 1995, URT, 1998). The soils are 

typically red sandy loam (Mbwambo and Mwiga, 1999) and, as in other miombo 

areas poor in terms of fertility (Lawton, 1982; Stromgaard, 1985). Generally, the soils 

in Tabora region are mapped as ferric acrisols (FAO-UNESCO, 1977) characterized 

as being poor and subject to difficult ecological conditions, and supporting mainly dry 

miombo woodlands and degraded formations Zambezian tree savannas. 

The hill vegetation of Tabora Region generally consists of woodland, bushland, 

thicket and grassland. The valley or wetland vegetation consists of wooded grassland 

and swamps. Over most of the region, woodland is the natural vegetation cover and is 

divided into two categories: dry Zambezian miombo woodland (White, 1983) and 

secondary wooded grassland with Acacia, Combretum and Albizia species (Acres et 

al., 1984, URT, 1998). A greater proportion of Tabora Region contains natural 

woodland than any other region in Tanzania. 

About half of the woodlands are designated reserves in state land and the rest is land 

allocated to the public. Most mature miombo woodland in Tabora Region is of 

secondary regrowth after massive deforestation in the 20th century following an 

outbreak of sleeping sickness disease (Lawton, 1982). The natural vegetation cover 

within Urumwa Forest Reserve is drier Zambezian miombo woodland (White, 1983) 

with the canopy layer dominated by Brachystegia and Jubernaldia in the hills and the 

Acacia/Combretum communities in the valleys. The reserve has regenerated since 

people were evacuated in the early 1950's when it was gazetted (Mbwambo, 2000). 

2.3.5 Socio-economic activities 

The mam economic activities of the people in Tabora Region are agricultural 

production and livestock keeping (about 90% of the population). Other activities are 

beekeeping, fishing and lumbering. Subsistence farming is the main form of farming 

with food production dominated by maize as the leading staple food crop to meet 
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family food requirements. Tobacco and cotton are the major cash crops. Livestock 

keeping is another important activity potentially contributing significantly to the 

region's economy. Industries, trade and mining activities are undertaken on a small 

scale and commercial gold mining is under exploration (URT, 1998). Most of those 

who reside around Urumwa are subsistence farmers and pastoralists. However, 

pitsawing, charcoal production and beekeeping are undertaken regularly (Mbwambo, 

2000) and various non-timber forest products such as wild fruits and medicinal plants 

are collected and sold. 
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Ethnobotany and Gender Roles 



CHAPTERIII 

MEDICINAL PLANT ETHNOBOT ANY AND GENDER AT URUMW A 

This chapter explores the ethnobotanical knowledge and perceptions of gender roles in 

the utilization and conservation of medicinal plants in the study area. The chapter has 

four sections subdivided as appropriate. The background (3.1) includes a short state-of

know ledge review. Methodologies used to assemble socio-economic information (3 .2.1) 

and ethnobotanical and conservation attitude data (3.2.2) make up Section 3.2. In the 

Results (3.3) findings are reported in terms of respondents' profile (3.3.1), 

ethnobotanical knowledge (3.3.2), perceptions ofresponsibility (3.3.3) and conservation 

awareness (3.3.4). Section 3.4 is a discussion. 

3.1 Background 

3.1.1 Ethnobotany, gender and traditional medicine 

The ethnobotany of medicinal plants in the miombo woodlands of western Tanzania is 

poorly documented creating a need to record the knowledge before the traditional 

specialists abandon their practices or pass away without imparting their knowledge to a 

younger generation. Studies such as Ruffo (1990) and Katambo (1999) document plants 

used as medicine and indigenous knowledge of medicinal plants in the miombo 

woodlands of western Tanzania, but few make reference to formal pharmacological 

findings or the status of the resource species. Documentation of medicinal plants is still 

required especially for the western miombo woodlands of Tanzania which are at 

increasing risk of habitat loss through anthropogenic activities, threatening the 

availability of wild plants. Equally, there is the serious problem of traditional medicinal 

knowledge disappearance in Tanzania (Mahunnah, 1990). 

For Tanzania generally, however, two major surveys of plants used in traditional 

medicine by communities in the eastern and north-eastern parts of the country are 

noteworthy as models (and because some species found in Tabora Region are included 

in them). The first is the inventory by Hedberg et al. (1982, 1983a, b) of north eastern 

Tanzania in which, in families Acanthaceae - Vitaceae, 153 plants used in traditional 

medicine were recorded. The second survey (Chhabra et al., 1989, 1990a, b, 1991, 

1993) recorded for the same area 329 angiosperm species used in traditional medicine. 
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In these major surveys, the medical use, constituents isolated and pharmacological 

effects of the species are documented. 

The use of plants in traditional medicine is widespread in the rural communities of 

Tanzania where both men and women possess considerable knowledge on 

ethnomedicine. However, outside the dependent communities, there is lack of 

understanding of gender role as expressed in traditional medicinal practices, and a need 

to gain this understanding for effective support through rural initiatives. Such initiatives 

include strengthening existing (and developing) policies of better management of 

medicinal plant resources, improving community health and well-being and 

implementing longer-term plans to integrate traditional and modern medical systems. 

In Tanzania, in common with other countries in the miombo ecoregion, the majority of 

the population lives in rural areas. Women in rural areas make half of the estimated 68% 

total population (Byers, 2001). The state-of-knowledge of medicinal plants within the 

gender context, however, is not well described. Variation in information exists from one 

researcher to another; although it seems that the traditional medicinal practices have 

been male dominated and women have been much less involved - for example (Urio et 

al. , 1996) for northern Tanzania. Gender-differentiated local knowledge systems have 

been reported to play a decisive role in the conservation and management of medicinal 

plants and their use for primary health care (Singhal, 2005). 

Medicinal plant species throughout the tropics according to Akerele et al. (1991), 

Balick and Cox (1996), Lange and Schippmann (1997) and Leanman et al. (1999) are 

threatened in the wild due to over-exploitation. The conservation of medicinal plants in 

miombo woodlands, not only in Tanzania but in the miombo ecoregion generally, 

amounts to a major gap in knowledge and understanding. Indeed, only in recent years 

has the need to clarify and understand conservation awareness in communities which 

use the medicinal plants of miombo woodlands been acknowledged. Unsustainable 

harvesting and land-use practices for miombo land and products generally are now 

recognized as serious problems (Bodeker, 2002). 

The main threat (Maundu et al. , 2004) is unsustainable harvesting practices, particularly 

ring-barking and uprooting. A well known example is the commercial exploitation of 

Warburgia salutaris (Bertol.f.) Chiov. bark from the miombo woodland of Southern 
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Africa (Botha et al., 2004), which is commercially traded in the markets. The species is 

among the IUCN's (2001) Red List species categorized as vulnerable and endangered in 

different countries in southern Africa. Within rural communities the main underlying 

cause of over-exploitation of medicinal plants is the combination of poverty and high 

unemployment due to falling per capita income in most African countries. Harvesting 

and the provision of medicinal plants to meet the urban demand has become an 

environmentally destructive activity (Williams et al., 2000), due to the development of a 

substantial network of rural commercial gatherers, herb traders, traditional healers, and 

consumers. In response, non-professionals have turned to herbal harvesting and trading 

(and even treatment activity). In Kenya and Uganda, Mandia whitei (Hook f.) Skeels is 

becoming rare due to unsustainable root harvesting by unemployed youth (Maundu et 

al. , 2004). A study by Makonda et al. (2000) in three districts of Tanzania noted in the 

field that some medicinal plant species were dying in patches following over

exploitation of their roots and bark. 

3.1.2 Statement of purpose 

The basic objective of the ethnobotanical part of this study was to assess community 

medicinal plants ethnobotanical knowledge, perceptions of gender roles, and 

conservation awareness, with respect to the miombo woodlands of Urumwa Forest 

Reserve, Tabora-Uyui District, Tabora Region, Tanzania (Section 2.3 - Chapter II). 

The approach was to record the plants involved and the diseases treated, ascertaining 

methods for preparing medicines, establishing how remedies are administered and 

comparing the knowledge held by the men and by the women in the study villages. 

While, gender roles considered how men and women participated in medicinal plants 

utilization and conservation in specified categories; conservation awareness explored 

community views on harvesting methods, priority species and measures to be taken to 

conserve potential medicinal plants of the study area. 

3.2 Methods 

Primary data in three sets (socio-economic, ethnobotanical and conservation awareness) 

were collected from herbalists (i. e. traditional healers, medicinal plant sellers and 

traditional birth attendants), medicinal plant collectors and households residing close to 
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Urumwa Forest Reserve. Field observation of participants and informal discussion in 

the village with knowledgeable elders and other informants (mainly forest extension 

officers, village government leaders and forest protection committee members) 

supplemented the primary data. Approach and entry to villages for data collection was 

through the village leadership, generally the Chairmen and Executive Secretaries, to 

ensure smooth running of day to day activities within the study area. 

A preliminary survey was conducted to establish the actual sample size for informants, 

and assisted the researcher to familiarize with the study area and provide a preliminary 

focus on plants of particular importance to local communities. The activity helped the 

village leaders to assist the researcher in explaining to sub-village leaders and villagers 

the essence of the study and its relevance to communities and the country as a whole. 

3.2.1 Socio-economic, ethnobotanical and conservation awareness data 

3.2.1.1 Survey rationale and framework 

The socio-economic survey was carried out to obtain information on the characteristics 

of informants, and assisted in ensuring the informants' involvement during face-to-face 

interviews, helping to build a working relationship between interviewee and interviewer. 

The ethnobotanical and conservation awareness survey was to obtain detailed 

information on the utilization of plant medicine by local communities, on community 

knowledge about men's and women's involvement in the utilization and conservation of 

medicinal plant resources, and on men's and women's awareness of conservation and of 

measures for ensuring the future availability of medicinal plants in the miombo 

woodlands of Urumwa. 

Information was provided by a sample of the population including traditional healers, 

traditional birth attendants, medicinal plant vendors and collectors, and knowledgeable 

and other informants representing six villages (Table 3 .1 ). These respondents' were 

identified during the preliminary survey with the assistance of Chairman in each village 

considering those who were knowledgeable and use medicinal plants and willing to 

share information with the researcher. 
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Only mature informants of the age of 18 (as officially recognized adult age) and above 

were selected to respond to the questions during the survey. An enumerator who was 

also a staff member at TAFORI-MWRC was given training for two days to assist in the 

field survey. The person was also tested on his capability to use the data collection 

instruments during preliminary survey. 

3.2.1.2 Data acquisition 

Socio-economic, ethnobotanical and conservation awareness data were collected with 

the use of a questionnaire and through participatory rural appraisal (PRA) survey 

techniques. A stratified sampling strategy based on gender and households, in the 

villages close to, and involved in JFM programmes, around Urumwa Forest Reserve 

(Figure 3.1) was used in data collection. This choice of design is based on its advantage 

of ensuring that the sample represents adequately all sections of the population at 

minimal cost while limiting errors in sampling (Temu and Lazaro, 2000). 

In each village, traditional healers, traditional birth attendants, and knowledgeable and 

other informants were sources of information. In four villages, medicinal plant 

collectors were also consulted and in Masimba village, eight medicinal plant vendors 

were interviewed (Table 3.1). The intensity of sampling varied with respondent 

category. While 100% sampling intensity was used for herbalists and medicinal plant 

collectors, only 20% and 10% of other informants and households respectively were 

sampled. In all, 115 informants were involved in the survey. 

Interviews were conducted in the Swahili language but with provision for use of 

Nyamwezi whenever a difficulty in language was encountered. A respondent was 

interviewed only once, due to resource constraints. However, to ensure that answers 

were provided under consistent conditions, completed questionnaires were cross

checked at the end of each day and when inconsistencies in answers were observed 

arrangements were made to re-visit and talk with the respondent concerned for a second 

time. If the second visit did not resolve matters, arrangements were made to interview 

another person. This situation never arose with herbalists and rarely happened with the 

sampled households. 
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Table 3.1 Sampling scale used during ethnobotanical survey in villages around Urumwa Forest Reserve, Tabora Region, Tanzania 

Village name Sampling units Total sample 

Traditional healers Traditional birth Vendors Collectors Households Other informants 

attendants 

Me Fe Me Fe Me Fe Me Fe Me Fe Me Fe 

Masimba 3 2 7 8 2 3 2 2 29 

lgombanilo 2 I 5 I 4 I 2 16 

Mtakuja mashariki I 4 I 3 2 I I 13 

lsukamahela 2 I 5 2 5 4 I I 21 

Ujerumani 6 2 3 3 3 I 1 19 

Kasisi 'A' 3 I 4 4 3 2 17 

Total 17 7 28 8 6 22 15 9 3 115 

Note: Me, represents 'Male' and Fe, represents 'Female' 
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Questionnaire survey 

This survey generated three data sets in the form of semi-structured question responses 

with open-ended and closed-ended questions (Appendices IbA, IbB, IbC). With open

ended questions respondents were free to give their own answers and maximum 

discussion was encouraged (Jackson and Ingles, 1998). For closed-ended questions a 

number of alternative answers were specified. This two-pointed approach was intended 

to obtain clearly focussed responses while at the same time deriving reasoning and 

supporting arguments, as ascribed by Letsela et al. (2003). The initial question that was 

asked of each household member was whether or not he/she has ever used medicinal 

plants to treat illnesses. If the answer was no, no further information was requested. If 

the answer was yes, additional questions contained in the questionnaire were asked. 

Questions on the socio-economic setting were specific, eliciting respondent's sex, age, 

marital status, occupation and education level (5 questions). The ethnobotanical setting 

was explored with seven questions, in two categories: local knowledge on use of 

medicinal plants, diseases treated and parts used (4 questions), and preparation methods 

and forms of administering remedies from medicinal plants (3 questions). 

Within the ethnobotanical context, gender role knowledge was explored in terms of 

perceptions of responsibility, with one main question, in two specific categories. A 

general question revealed either agreement or disagreement on whether gender role 

difference in utilization and conservation of medicinal plants existed amongst men and 

women from communities around Urumwa. A more specific question in five sub

categories was put to explore existing roles in utilization (Appendix IbA - question 8, 

IbB - question 6 and IbC question 2) and conservation (Appendix IbA - question 18, 

IbB - question 11 and lbC - question 12). It should be noted that when an informant 

responded negatively by failing to agree on the general question, a conclusion was 

drawn that no significant difference in gender roles between men and women were 

recognized in either utilization and/or conservation and the sub-category questions were 

not put. 

To explore awareness on conservation, five questions were used. These solicited 

information on methods used to harvest the medicinal plants, the status of the plant 
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species in the forest reserve, the threats posed to the plants, the initiatives taken for 

conservation and the views of local people on conserving medicinal plants at Urumwa 

(Appendices IbA, IbB, IbC). 

Participatory rural appraisal exercise 

This exercise was conducted to develop a list of priority species which communities 

think have relatively high potential and which need future protection more than other 

plants used. The exercise also provided an opportunity to check if the previous listing 

of target medicinal plants (Table 4.1, Chapter IV - from Abdallah, 2001) matched with 

what local people perceived. Thirty six men and women (of different age groups, 

ethnicity and sex), mainly traditional healers, traditional birth attendants, medicinal 

plant collectors, knowledgeable elders, forest protection committee members and 

village leaders from the six villages around Urumwa Forest Reserve, participated. The 

exercise was conducted in three sessions for easier facilitation; in each session, two 

villages were involved. 

The whole exercise was guided by a PRA checklist (Appendix Ia) to understand local 

people's preferences and choices in utilizing medicinal plants and on the plants' status 

and their views about conservation measures to ensure future availability for primary 

health care. PRA being participatory in nature, allows local people to apply their 

knowledge, experiences and capacity to share information (Luoga et al., 2000a). 

The PRA techniques used in this study included free-listing (where participants were 

asked to spontaneously list all the plants they knew and used as medicine in their daily 

life), pair-wise matrix ranking, and participatory mapping. As a research tool, 

participant observations (Jackson and Ingles, 1998) was used to assist a researcher to 

clarify misunderstandings that occur if local people provide information that does not 

match what is seen, and it reduced the number of questions that needed to be asked of 

local people. 

Pair-wise matrix ranking as described by Jackson and Ingles (1998) and Martin (2004) 

was used to examine local peoples' preferences for potential medicinal plant species 

which cater for daily primary health care needs. Initially participants from each group (3 

different session) were asked to list potential medicinal plants from Urumwa and 
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identify the six most important. These "important" species were supposed to be 

available in the forest reserve. A matrix was produced with the selected plants being 

used for rows and columns (Table 3.2), and along each row the species were compared 

with each counterpart in tum, identifying at each step whether the species labelling the 

column or the row was more important. 

The more favoured of the two was indicated in the relevant cell and a rank list of plants 

produced at the end in order of preference, according to scores (rank 1 for the highest 

score descending to 5 for the lowest score at cell level). The plant with highest score 

was ranked the species of highest priority and the others as of progressively lower 

priorities as scores decreased. 

Table 3.2 Matrix of potential medicinal plant species at Urumwa Forest Reserve, 

Tabora Region, Tanzania 

Local name Botanical name A B C D E F Scores Rank 

A. Mlundalunda Cassia abbreviata A A A A A 10 

B. Mshenene Xylopia longipetala A B B E B 6 2 

C. Mdungwa Kigelia africana A B D E C 2 4 

D.Mwage Strychnos spinosa A B D E D 5 3 

E. Msana Cambre/um zeyheri A E E D E 6 2 

F. Kafinulambasa Dalbergia nitidula A B C D E 0 5 

Source: PRA example from Masimba and Mtakuja Mashariki (2004). 

In participatory mapping, participants were assisted to draw a map of Urumwa Forest 

Reserve on a piece of paper and were then asked to indicate areas having abundant or 

scarce medicinal plants. The aim was to obtain a general picture of how medicinal plant 

resources are distributed within the reserve to guide 'case study' species inventory. 

3.2.1.3 Data processing and analysis 

The main tools for data analysis were the Statistical Package for Social Sciences (SPSS) 

and Microsoft Excel computer softwares. Before data entry relevant variables (from the 

three data sets) in the questionnaire responses for each question were identified and 

alternative answers were coded. For open-ended questions where respondents provided 
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unstructured commentary, responses were assigned numerical values ranging from 1 - 3 

(or more depending on responses) in a common theme (Appendix le). Using SPSS the 

data were summarized as observed frequencies among the respondents. Cross

tabulations were used to explore pair-wise inter-relations of variables for display as 

tabular or diagrammatic summaries. 

Data collected through PRA techniques were summarized by the researcher and 

participants from the six villages around Urumwa Forest Reserve, and the results were 

communicated back to participants. 

G-tests of association were carried out to detect any gender differences in utilization and 

conservation of medicinal plants. G-tests were also used to seek differences in 

ethnobotanical knowledge of medicinal plants between women and men around 

Urumwa. Assuming that men and women would be represented in equal proportions for 

each role and would mention same number of medicinal plants, the likelihood ratio 

statistic (G) was calculated as: G = 2 x I {[(observed frequency) x ln (observed 

frequency/expected frequency)]}. Calculated values were corrected for continuity by 

applying the William's correction factor (Sokal and Rohlf, 1995). 

S0rensen's index of similarity (Magurran, 2004) was used to indicate the extent of 

overlap in species spectra reported to be used for treating different disease categories. 

The index was expressed in percentages and calculated as: [2a/(2a+b+c)] x 100, where; 

a is number of species shared by the categories compared, b is the number of species 

reported for only the first category, and c is the number of species reported only for the 

second category. 

3.3 Results 

3.3.1 Respondents' profile 

A high proportion of male and female respondents in villages around Urumwa Forest 

Reserve were aged between 38 to 57 years, with more male (32% of 115) than women 

(26% of 115) respondents (Table 3.3a). 
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Table 3.3a Frequency distribution of age and occupation of respondents at Urumwa, 

Tabora Region, Tanzania 

Age group Resl!ondent's occul!ations 

Herbalists Collectors Households Other informants* Total Combined 

~ 5 ~ 5 ~ 5 ~ 5 ~ 5 ~+5 

18 - 27 4 7 8 

28-37 2 8 5 10 8 18 

38 - 47 9 6 2 6 7 5 15 20 35 

48-57 11 10 3 6 15 17 32 

58 - 67 8 5 2 9 8 17 

68-77 3 3 3 

78-87 2 2 

Totals 33 27 0 6 19 20 1 9 53 62 115 
* Village officials, knowledgeable elders, forest protection committee members; <?=Female; 5 = Male 

A high proportion of female and male respondents ( 42%) around Urumwa are illiterate 

and have had no access to any form of education, followed by 36% who have attained 

primary education level and 19% with adult education (part time training for adults who 

had not attended school when young). Few had benefited from secondary education 

(Table 3 .3b ). 

Table 3.3b Respondents' education profiles around Urumwa Forest Reserve, Tabora 

Region, Tanzania 

Respondents 
category 

Education profiles 

Female 

Male 

Totals 

Illiterate 

27(51) 

21(34) 

48(42) 

Adult 
education 

11 (21) 

11 (18) 

22(19) 

Numbers in parentheses are percentages. 

Primary 
education 

14 (26) 

27(43) 

41(36) 

42 

Totals 

Secondary 
education 

1(2) 53(100) 

3(50) 62 (100) 

4(4) 115 (100) 



3.3.2 Ethnobotanical knowledge 

3.3.2.1 The ethnobotanical data set 

The ethnobotanical data set was made up of records. Each record was a report from one 

of the 115 respondents that a particular species was used for a specified medicinal use. 

In summarizing the data from the completed questionnaires, 74 medicinal uses (use sub

categories, grouped into 10 use categories) were recognized. Respondents named 111 

species when they completed the questionnaires and, in total, approximately 1200 

records were assembled. 

3.3.2.2 Species reported to be used 

A full listing of the 111 species mentioned in the questionnaire responses is appended 

(Appendices Illa, lllb ). Out of the reported species, 99 are found inside and 12 outside 

the forest reserve. As with the different use categories, the numbers of records for 

different species vary greatly (Figure 3.2), from single records (for 19 species) to 139 

records (for Cassia abbreviata). For fewer than 40 of the 111 species were 10 or more 

records gathered, and only 12 species were reported in excess of 20 times, these 12 

accounting for 46% of the records. Half of the records are contributed by the top 15 

species, suggesting that these are species particularly well-known by the local 

community. In phylogenetic terms, three orders (Fabales, Myrtales, Sapindales) 

dominate the records gathered, accounting for more than 60% of the records although 

containing only 50 of the 111 species. 
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Figure 3.2 Distribution of records against species listed from communities around 

Urumwa Forest Reserve, Tanzania. The first 15 species are Cassia abbreviata, 

Combretum zeyheri, Ekebergia benguelensis, Terminalia sericea, Xylopia longipetala, 

Kigelia africana, Securidaca longepedunculata, Ozoroa insignis, Friesodielsia obovata, 

Pteroca,pus angolensis, Entada abyssinica, Strychnos spinosa, Schrebera trichoclada, 

Vepris glomerata and Cajanus cajan. 

3.3.2 .3 Reported usage 

The numbers of records assembled for use categories and sub-categories varied widely. 

At category level, numbers range from 33 to 318. At sub-category level, numbers range 

from 1 to 134 (Table 3.4; Figure 3.3). For most sub-categories the questionnaire 

responses generated relatively little information (<10 records) - implying that much of 

the community's traditional medicinal plant use information is sparsely distributed, 

although quite diverse. However, half of the records refer to the top 8 use sub-categories, 

and in all but two categories (fevers and skin disorders) at least 30 records were 

gathered for at least one use sub-category, suggesting a number of medicinal plant 

usages were commonplace. The familiarity of many local people with treatments for 

various gastro-intestinal and urino-genital complaints explains the well-reported sub

categories in the rows for these in the Table 3.4, and possibly well-established treatment 

procedures, although other sub-categories were more rarely mentioned. 
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Table 3.4 Variation in numbers of records among medicinal plant use categories and 

sub-categories reported by 115 respondents at Urumwa Forest Reserve, Tanzania 

Categories* Numbers of sub-categories re~resented bl'.: Row totals 

>30 21-30 11-20 1-10 
records records records records 

Gastro-intestinal conditions 3 0 3 5 11 

Urino-genital conditions 2 3 7 13 

Pains and inflammation 14 17 

Central nervous system 2 0 1 4 

Other human diseases 0 2 3 6 

Rituals/fortune 0 3 

Fevers 0 2 4 

Paediatric conditions 0 0 3 4 

Respiratory conditions 0 0 7 8 

Skin disorders 0 0 2 2 4 

Column totals 11 8 11 44 74 
* Use categories and sub-categories adopted and modified from Hamisy et al. (2000) and Ruffo (1990) 
respectively. 
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Figure 3.3 Distribution of sub-categories level against use sub-categories of plants from 

communities around Urumwa Forest Reserve, Tanzania. The first 8 use sub-categories 

( categories in parentheses) are: infertility (urino-genital), Stomach ache (gastro-
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intestinal), diarrhoea (gastro-intestinal), anaemia (other human diseases), snakebite 

(pains/inflammation), hernia (gastro-intestinal), gonorrhoea (urino-genital), and 

convulsion ( central nervous system). 

3.3.2.4 Villages, respondent gender and plant uses 

Numbers of records and the corresponding diversity of species are indicated in Table 

3.5, as are the numbers of respondents of each gender who provided records from each 

village. There are marked differences in the information gathered from different villages 

and in the contributions from women and men. 

The most comprehensive set of information was collected from Masimba, with nearly 

400 records. At the other extreme, Isukamahela provided only one-third of this number 

of records. Some of the contrast is a reflection of the higher number of respondents (29) 

in Masimba (only 21 in Isukamahela) but individually respondents offered less 

information at Isukamahela (lowest row of Table 3.5): 6 records per respondent 

compared with 13.55 records per respondent at Masimba. This suggests the villages 

differ in their collective ethnobotanical knowledge. 

Table 3.5 confirms the relatively limited knowledge of species to use for some of the 

medicinal categories. Information on the treatment of skin disorders is too limited for 

meaningful interpretation, with almost all records within a village being single reports 

for the species concerned. In contrast, there is evidence of the communities' general 

awareness of plants that are useful medicinally for treating gastro-intestinal or urino

genital conditions. 

With the exception of Masimba, the numbers of female and male respondents within a 

village were closely similar, allowing direct comparison of the figures, for reports and 

species, between genders. In most villages, men provided higher numbers of records 

and were aware of more species that could be used, although at Isukamahela and 

Ujerumani little difference between genders is apparent. 
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Table 3.5 Breakdown of ethnobotanical records from six villages around Urumwa Forest Reserve, Tanzania, by medicinal category, village and 
gender of respondent 

Disease 
category 

A 

B 

C 

D 

E 

F 

G 

H 

J 

Totals 

Records 

S..e_ecies 

Records 

S..e_ecies 

Records 

S..e_ecies 

Records 

Species 

Records 

Species 

Records 

Species 

Records 

Species 

Records 

Species 

Records 

Species 

Records 

Species 

Records 

S..e_ecies 

<j? 

ill 
10 

6 

16 

10 

2 

2 

2 

2 

2 

0 

0 

6 

3 

41 

26 

l_g_ombanilo 

(S 

fil 
29 

17 

20 

II 

2 1 

15 

19 

9 

8 

6 

13 

7 

12 

6 

2 

2 

2 

2 

4 

3 

130 

46 

t <j? 
(16) {1 1) 

39 

18 

36 

19 

22 

16 

21 

10 

9 

7 

15 

7 

14 

6 

3 

2 

2 

2 

10 

5 

171 

60 

18 

II 

20 

15 

0 

0 

2 

2 

2 

2 

10 

7 

5 

4 

7 

3 

2 

2 

4 

70 

29 

Isukamahela 

(S t <j? 
(10) (2 1) (8) 

17 

13 

15 

II 

10 

8 

4 

4 

3 

3 

3 

3 

4 

4 

4 

2 

2 

63 

31 

35 

19 

35 

21 

10 

8 

2 

2 

6 

5 

13 

10 

8 

5 

I I 

3 

6 

6 

6 

2 

133 

47 

8 

4 

19 

14 

2 

2 

3 

2 

2 

2 

2 

2 

4 

3 

0 

0 

0 

0 

2 

42 

24 

Kasisi 'A' Masimba 

(S L <j? (S t 
(9) (17) (1 1) ( 18) (29) 

36 

20 

24 

12 

31 

24 

6 

5 

5 

4 

6 

5 

4 

3 

3 

3 

6 

6 

2 

2 

121 

49 

44 

22 

43 

21 

33 

25 

9 

7 

7 

6 

8 

6 

8 

5 

3 

3 

6 

6 

4 

2 

163 

58 

17 

10 

35 

18 

3 

3 

13 

12 

2 

2 

7 

5 

2 

2 

2 

9 

6 

91 

42 

82 

31 

60 

25 

35 

20 

32 

15 

10 

7 

32 

14 

25 

II 

13 

3 

6 

5 

7 

4 

99 

33 

95 

35 

38 

21 

55 

20 

12 

9 

39 

16 

27 

II 

15 

3 

7 

6 

16 

9 

302 393 

61 76 

Mtakula Mashariki 

<j? 
ill 
19 

9 

5 

5 

4 

4 

3 

3 

0 

0 

2 

2 

2 

7 

3 

44 

20 

(S t <j? 
(6) (13) (9) 

29 

19 

24 

17 

7 

7 

10 

8 

4 

4 

10 

9 

3 

3 

9 

5 

2 

2 

101 

42 

48 

24 

38 

25 

8 

8 

14 

10 

7 

7 

I I 

10 

3 

3 

I I 

7 

4 

3 

8 

3 

145 

50 

22 

17 

33 

20 

4 

4 

7 

6 

0 

0 

I I 

7 

5 

3 

3 

2 

3 

3 

2 

90 

42 

Ulerumani 

(S L 
(10) (19) 

31 

21 

26 

14 

16 

15 

3 

2 

6 

4 

3 

3 

6 

4 

4 

2 

5 

3 

3 

3 

103 

46 

53 

29 

59 

28 

20 

16 

10 

7 

6 

4 

14 

8 

II 

5 

10 

5 

8 

6 

5 

4 

193 

63 

Res.J!.ondents totals 

t <j? 
ill)_ 

94 

31 

57 

38 

I I 

10 

3 1 

17 

10 

6 

33 

12 

18 

8 

15 

7 

16 

6 

30 

9 

315 

80 

t (S 
.@)_ 

224 

56 

244 

42 

125 

49 

80 

23 

37 

16 

67 

23 

53 

13 

38 

9 

17 

14 

19 

8 

904 

95 

l:l:115 

318 

61 

301 

57 

136 

52 

111 

27 

47 

19 

100 

28 

7 1 

16 

53 

14 

33 

19 

49 

13 

1219 

111 

Rccords/res_p_ondent 6 14 11 6 6 6 5 13 10 8 17 13 6 17 11 10 10 10 6 15 11 
A, Gastrointestinal disorders; B, Urinogenital disorders; C, Pains and inflammations; D, Central Nervous System; E, Respiratory disorders; F, Other human diseases; G, Ceremonies and fortunes; 
H, Fevers; I, Skin disorders; J, Paediatric conditions 
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3.3.2.5 Most-reported species 

The concentration of reports in a relatively small proportion of the 111 species 

mentioned by respondents makes it of interest to look at the species information in the 

contexts of uses, respondent gender and village. Tabular summaries of information from 

the ethnobotanical data set were prepared to enable this. 

Species x village 

In the context of the individual village, species of particular significance can be taken as 

those ranked up to "10=" (Table 3.6). Because of rank equalities, this means that 12 

species are ranked for Mtakuja Mashariki and Ujerumani, and 11 for Isukamahela. 

Thirty species are included. To complete the table, where a species is not top-ranked an 

indication is given of presence at lower frequency ("rank <1 O") or the lack of records 

("no report"). The columns in the table are arranged in order of the number of records 

gathered. The species are grouped according to the number of villages where they are 

top-ranked, the most widely important species at the top. Within groups, the species 

more important in the villages with the highest numbers of records are listed first. 

There is considerable consistency among the villages in the top-ranked species, and the 

significance of Cassia abbreviata and Combretum zeyheri is clear. Seven species are 

top-ranked in three or more of the six villages: Cassia abbreviata, Combretum zeyheri, 

Ekebergia benguelensis, Kigelia africana, Securidaca longepedunculata, Terminalia 

sericea, Xylopia longipetala. Four others (Entada africana, Friesodielsia obovata, 

Pterocarpus angolensis, Strychnos spinosa) are used in all the villages and, apart from 

Friesodielsia obovata (top-ranked only for Masimba), are each top-ranked for two of 

them. This suggests ecologically similar, perhaps overlapping, areas are exploited by 

the villages for medicinal plants. 

There is some indication that different villages use different areas in the absence of any 

records for Warburgia salutaris for four villages, despite top-rankings in the remaining 

two (Kasisi 'A' and Masimba). 
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Broadly similar spectra of species are well-reported from the villages. As a consequence, 

there is good correlation with Table 3.7, which includes only four species (Cajanus 

cajan, Combretum fragrans, Flacourtia indica, Vitex mombassae) that are not in Table 

3.6. All the species top-ranked in at least three villages are in both listings, as are three 

of the six species top-ranked in two villages. Premna senensis, Strychnos spinosa and 

Warburgia salutaris, included in Table 3.6 because of their significance in two villages, 

do not appear in Table 3.7. 

Species x respondent gender 

A number of species were reported by several men but no women, and Warburgia 

salutaris was reported 16 times by men but never by a woman. This could be due to the 

fact that the species was mentioned by the medicinal plant vendors in the urban market, 

most of whom were men. When the extent of reporting for the different species is 

considered, however, a number of marked differences are apparent. Table 3.8 lists all 

species reported 10 times or more by either women or men. A few species were reported 

10 times or more by both women and men. As the respondent ratio was 53:62 (women: 

men) = 0.85, for the well-reported species, preferential reporting by women (e.g. 

Cajanus cajan, Combretum zeyheri, Xylopia longipetala) suggests gender difference in 

plant use, as do several extreme contrasts with higher numbers of reports from men. 
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Table 3.6 Top-ranked species for six villages - based on combined records per species across categories of use and gender at Urumwa, Tanzania 

Masimba Ujerumani Igombanilo Kasisi 'A' Mtakuja Mashariki Isukamahela 
Species/(Number of records) 

{3932 {1932 {1712 (1632 (145) {1332 
Cassia abbreviata 1 (49) 1 (20) 2 (15) 1 (21) 1 (18) 1 (16) 
Combretum zeyheri 2 (24) 2 (12) 3 (12) 2 (11) 2 (14) 2 (15) 
Ekebergia benguelensis 5 (13) 10= (5) 1 (16) 4= (6) 8= (4) 6= (4) 
Xylopia longipetala 6= (11) 4= (8) 5= (5) 9= (5) 8= (4) 3 (7) 
Terminalia sericea 3 (20) 6= (6) 5= (5) rank <10 3 (9) 6= (4) 
Kigelia africana 4 (16) 4= (8) 4 (8) no report rank <10 6= (4) 
Securidaca longepedunculata rank<l0 3 (9) 5= (5) rank < l0 8= (4) rank <10 
Ozoroa insignis 6= (11) 6= (6) rank <10 rank <10 no report rank <10 
Warburgia salutaris 9= (9) no report no report 3 (7) no report no report 
Entada abyssinica rank <10 10= (5) rank <10 4= (6) rank <10 rank <lO 
Pterocarpus angolensis rank <10 10= (5) rank <10 9= (5) rank < 10 rank < lO 
Premna senensis rank <10 rank < 10 no report 4= (6) no report 6= (4) 
St,ychnos spinosa rank <10 rank<l0 rank <10 rank<l0 8= (4) 4= (5) 
Friesodielsia obovata 8 (10) rank < 10 rank <10 rank <10 rank < l0 rank <10 
Zanthoxylum chalybeum 9= (9) rank < 10 no report no report rank<l0 rank<lO 
Zanha africana rank < lO 6= (6) rank <10 rank < l0 rank <10 no report 
Dalbergia melanoxylon rank <10 6= (6) rank <10 no report no report no report 
Vepris glomerata rank <10 rank < 10 5= (5) rank <10 rank <10 no report 
Schrebera trichoclada rank <10 no report 5= (5) rank <10 rank <10 rank<l0 
Erythrina abyssinica rank <10 no report 5= (5) no report rank <10 no report 

Pterocarpus tinctorius rank < 10 rank<l0 no report 4= (6) rank <10 no report 
Strychnos potatorum no report rank < 10 rank <10 4= (6) rank <10 no report 
Tamarindus indica rank < lO rank<lO rank <10 rank<lO 4= (6) no report 
Albizia harveyi rank <10 no report rank <10 no report 4= (6) rank <lO 
Mundulea sericea rank <10 no report rank <10 rank <10 6= (5) rank <10 
Aloe vera no report rank <10 no report no report 6= (5) no report 

Solanum incanum no report rank<l0 rank <10 rank <10 8= (4) rank < lO 
Psidium guajava rank <10 no report no report no report no report 4= (5) 
Maytenus galensis rank <10 rank <10 rank < 10 rank <10 no report 6= (4) 
Combretum obovatum rank < 10 rank <10 no reeort no reeort rank < 10 6= {4} 
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Table 3.7 Key medicinal plants, use categories and sub-categories with records (combined for six villages) by gender for Urumwa Forest Reserve, 

Tabora Region, Tanzania 

Botanical name Local name Main use categor~ Use sub-catego!)'. Female reeorts Male reeorts Total reeorts 

Cajanus ca[an Mbaazi Urino-genital Placenta ex2ulsion 15 (23) 0 {0) 15 {23) 

Cassia abbreviata Mlundalunda Gastro-intestinal Hernia 1 (3) 18 (46) 19 (49) 

Gastro-intestinal Stomach ache 6 (35) 18 (79) 24 (114) 

Urino-genital Gonorrhoea 3 (6) 12 (43) 15 (49) 

Urino-genital Syphilis 3 (3) 11 (24) 14 (27) 

Fevers Malaria 3 (5) 12 (21) 15 (26) 

Fevers Non-malarial fever 3 {4) 7 {112 10 {152 

Combretum frag_rans Mluz~aminzi Fevers Malaria 1 (5) 7 {212 8 {262 

Combretum zeyheri Msana Gastro-intestinal Diarrhoea 16 (40) 10 (53) 26 (93) 

Gastro-intestinal Stomach ache 7 (35) 5 (79) 12 (114) 

Other human diseases Anaemia 7 (25) 7 (44) 14 (69) 

Paediatric conditions Anal eczema 19 {24) 6 {13) 25 {372 

Ekebergia benguelensis Mtuzya Central nervous system Mental illness 5 (6) 10 (20) 15 (26) 

Rituals and fortune Love 4 (4) 7 (10) 11(14) 

Rituals and fortune Luck 5 {82 9 {242 14 {322 

Entada abyssinica Mfutwambula Urino-genital Gonorrhoea 1 (6) 8 (43) 9 (49) 

Other human diseases Anaemia 0 (25) 6 {44) 6 {692 

Flacourtia indica Msingila Urino-genital Infertilit~ 3 (73) 5 {61) 8 {134) 

Friesodielsia obovata Msalasi Gastro-intestinal Stomach ache 1 (35) 5 (79) 6 (114) 

Urino-genital Infertilit~ 5 (732 6 (612 11 {1342 

Kigelia africana Mlegea Central nervous system Convulsions I (10) 11 (38) 12 (48) 
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Other human diseases Anaemia 7 (25) 6 (44) 13 (69) 

Rituals and fortune Rituals 2 (6) 9 (202 11 (26) 

Ma"J!_tenus g_alensis Mwez_ya Rituals and fortune Luck 2 (8) 8 (24) 10 {32) 

Ozoroa insig_nis Mwembe12ori Gastro-intestinal Diarrhoea 3 (40) 9 (53) 12 (932 

Piliostig_ma thonning_ii Mtindwambogo Pain and inflammation Snakebite 1 (3) 6 (51) 7 (542 

Psidium g_uaf ava M12era Gastro-intestinal Diarrhoea 3 (40) 4 (532 7 (932 

Pterocarpus angolensis Mninga Gastro-intestinal Diarrhoea 2 (40) 5 (53) 7(93) 

Other human diseases Anaemia 5 (25) 8 (44) 13 (692 

Pterocaq3_us tinctorius Mkulungu Gastro-intestinal Diarrhoea 2 (40) 4 (532 6 (932 

Schrebera trichoclada Mputika Pain and inflammation Snakebite 0 (3) 6 (5 1) 6 (54) 

Reseiratory Coughs 0{72 6 (252 6 (322 

Securidaca long_ie_edunculata Mteyu Urino-genital Infertili!_y 5 (73) 11 (61) 16 (134) 

Terminalia sericea Mzima Gastro-intestinal Diarrhoea 5 (40) 7 (53) 12 (93) 

Gastro-intestinal Stomach ache 6 (35) 6 (79) 12 (114) 

Paediatric conditions Anal eczema 3 (24) 4 (13) 7 (37) 

Verpis g_lomerata Mlungusigiti Urino-genital Infertili!_y 4 (73) 5 (61) 9 (1342 

Vitex mombassae Mtalali Urino-genital Infertility 5 (73) 4 (61) 9 (134) 

Other human diseases Diabetes 1(4) 3 (8) 6 (122 

Xl_lo[!_ia long_ie_etala Mshenene Urino-genital Infertil i !i'. 21 (732 10 (612 31 (1342 

Figures in parentheses are number of species reported per use category 
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Table 3.8 Numbers of reports for most frequently reported species, by gender (villages 

and use categories combined), at Urumwa Forest Reserve, Tabora Region, Tanzania 

Species Frequncy by gender Frequncy by gender 

~ 3 Species ~ 3 

Albizia harveyi 17 Piliostigma thonningii 10 

Premna senensis 4 10 

Cajanus cajan 18 Pterocarpus angolensis 8 16 

Cassia abbreviata 26 113 Pterocarpus tinctorius 2 14 

Combretum fragrans 12 Schrebera trichoclada 19 

Cambre/um zeyheri 53 35 Securidaca longepedunculata 9 21 

Dalbergia nitidula 12 St1ychnos potatorum 2 11 

Dichrostachys cinerea 10 4 Strychnos spinosa 2 21 

Ekebergia benguelensis 16 32 Tamarindus indica 5 10 

Entada abyssinica 2 21 Terminalia sericea 19 29 

Flacourtia indica 4 14 Vepris glomerata 5 15 

Friesodielsia obovata 11 14 Warburgia salutaris 0 16 

Kigelia africana 11 27 Ximenia caffra 3 11 

Maytenus galensis 4 11 Xylopia longipetala 25 15 

Ozoroa insignis 7 19 Zanthoxylum chalybeum 2 14 

Note: ~ = Female, o =Male 

A G-test was used to check if gender was independent of the numbers of species 

reported (Table 3.9) and showed that men reported significantly higher numbers of 

species than women ( Gaaj = 8.640; p<0.0 1 ). 

Table 3.9 Numbers of medicinal plants mentioned by men and women at Urumwa 

Forest Reserve, Tabora Region, Tanzania 

Number of species Men Women Totals 

~ 10 species 45 50 95 

>10 species 17 3 20 

Totals 62 53 115 
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There is also a difference in the distribution of records within gender: species reported 

by men five or more times are around 50% of all the species (n = 95) men reported, 

compared with about half this proportion for the 80 species reported by women. A 

relatively low proportion (15%) of the 95 species reported by men were only reported 

once (36% of the 80 species reported by women were only reported once). 

Species x use sub-categories 

Every species reported by at least six respondents ( 5% of the 115 respondents) to have a 

specific ( sub-category) use is listed in Table 3. 7. The table lists 21 of the 111 species 

mentioned by respondents. For several species, reports relate to more than one use sub

category and the top two species, Cassia abbreviata and Combretum zeyheri, have six 

and four major uses respectively. Nineteen of the 74 use sub-categories recognized in 

the survey are represented in the table. Several ailments/conditions are treated regularly 

with more than one key species, notably diarrhoea (6 species) and infertility (5 species). 

As a result, uses for gastro-intestinal (11 entries) and urino-genital conditions (10 

entries) are particularly prominent, presumably indicating their regular, familiar and 

widely-practiced use. In contrast, there are no key species for treating skin disorders and 

only one (Schrebera trichoclada) for treating respiratory complaints. 

Figure pairings in the columns to the right indicate the number of records provided 

(before slash) and the total (all species) numbers of records gathered for the use sub

category (after slash). Only low proportions of respondents share opinions over use. In 

the case of men, the number of respondents mentioning any species for a particular use 

sub-category was never greater than 20% of those consulted (62 individuals). There was 

more convergence of views among the women with over 25% of the 53 female 

respondents agreeing on species used in relation to placenta expulsion (Cajanus cajan), 

anal eczema in infants and diarrhoea ( Combretum zeyheri), and infertility (Xylopia 

longipetala). 

Species x use categories 

It is of interest to examine the spectra of species used for the ten different medicinal use 

categories recognized. Although the overall list of species reported is long, many are 

poorly represented: species never reported more than twice for any use category account 
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for 40% of the 111 species listed. For different use categories there are contrasting 

spectra of species. The most marked contrast is the high number of species reported to 

be used in treating gastro-intestinal (61) and urino-genital (57) conditions, and pains and 

inflammation (52), compared with the others. For five use categories, fewer than 20 

species were reported to be used. Within use categories, only a small proportion of the 

species reported to be used were mentioned by ten or more respondents. Sixteen (Table 

3.10) are represented strongly (tallies 2:10) in 1-3 use categories. However, none of the 

species reported to be used in the categories of respiratory conditions and skin disorders 

belong to this group. These use categories are not well-characterized and the survey has 

not provided useful insight into them. For five use categories two or three species were 

frequently reported and four of the species listed were frequently reported for use within 

more than one category. 

Table 3.10 Numbers of reports for most frequently reported species, by medicinal plant 

use category (genders and villages combined), at Urumwa Forest Reserve, Tabora 

Region, Tanzania 

Species 

Cajanus cajan 

Cassia abbreviata 

Combretum zeyheri 

Ekebergia benguelensis 

Entada abyssinica 

Friesodielsia obovata 

Kigelia africana 

Maytenus galensis 

Ozoroa insignis 

Pterocarpus angolensis 

Securidaca longipedunculata 

Strychnos spinosa 

Terminalia sericea 

Ve,pis glomerata 

Xy lopia longipetala 

Zanthoxylum chalybeum 

l * 2 

18 

50 42 

45 

6 

14 

6 

6 

7 

29 

3 

6 

3 

12 

14 

3 

2 

18 

12 

12 

31 

3 

9 

2 

4 

2 

4 

1 

4 

14 

4 

5 

4 

5 

6 

19 

14 13 

2 

13 

2 

6 

2 

2 

4 

7 

7 

2 

8 

25 

11 

12 

9 

29 

25 

4 

2 

7 

* 1, Gastro-intestinal conditions; 2, Urino-genital conditions; 3, Pains and inflammation; 4, Other human 
diseases; 5, Central nervous system disorders; 6, Respiratory conditions; 7, Skin disorders; 8, Rituals and 
fortune; 9, Fevers; 10, Paediatric conditions. Species listed were reported ~ 10 times for at least one use 
category (emboldened figures). 
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3.3.2.6 Similarity assessments based on reported species 

The possibility that contrasting assemblages of species are being utilized by different 

villages and genders, and for different categories of medicinal treatment, were assessed 

by determining S0rensen's indices of similarity as described in Section 3.2.1.3. 

Village similarity 

Similarities among villages are high (Table 3 .11 ), indicating similar sets of plants are 

used as medicinal purposes. The highest similarities involved Masimba. 

Table 3.11 S0rensen indices of similarity for all pairs of villages (reported medicinal 

plant species represented only by single records excluded). Numbers in parentheses are 

the numbers included for species record at Urumwa Forest Reserve, Tabora Region, 

Tanzania 

Igombanilo lsukamehela Kasisi Masimba Mtakuja Ujerumani 
'A' Mashariki 

(36) (31) (32) (54) (32) (40) 

lgombanilo 45 50 64 50 55 

lsukamahela 45 41 54 51 59 

Kasisi 'A' 50 41 65 59 53 

Masimba 64 54 65 60 60 

Mtakuja Mashariki 50 51 59 60 40 

Ujerumani 55 59 53 60 40 

Gender similarity 

The similarity between female and male spectra of medicinal plants used was 81 %. This 

is a high value but still suggests that each gender possesses knowledge which is not 

shared by the other gender, and that there are qualitative as well as quantitative 

knowledge differences between women and men. 
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Use category similarity 

The matrix of indices (Table 3.12) indicates considerable overlapping for the lists of 

species reported to be used for treating gastro-intestinal and urino-genital complaints, 

and pains/inflammation. Pains/inflammation, however, shares another set of species 

with the treatments for respiratory conditions and skin disorders. Other use categories 

have individually more distinctive lists and consistently low similarity indices. 

Table 3.12 S0rensen indices of similarity for all pairs of use categories (reported 

medicinal plant species represented only by single records excluded) at Urumwa, 

Tabora Region, Tanzania. Numbers in parentheses are the numbers included for the use 

category. 

Use category I 2 3 4 5 6 7 8 9 10 

(38) (41) (27) (16) (18) (10) (10) (9) (3) (6) 

I. Gastro-intestinal 48 37 37 29 29 21 0 10 23 

2. Urino-genital 48 24 28 17 16 12 12 5 13 

3. Pains and inflammation 37 24 23 40 38 16 22 7 12 

4. Other human diseases 37 28 23 24 23 15 16 0 9 

5. Central nervous system 29 17 40 24 21 21 22 IO 8 

6. Respirato1y conditions 29 16 38 23 21 10 0 15 25 

7. Skin disorders 21 12 16 15 21 10 11 15 13 

8. Rituals and fo1tune 0 12 22 16 22 0 11 0 0 

9. Fevers 10 5 7 0 10 15 15 0 0 

10. Paediatric conditions 23 13 12 9 8 25 13 0 0 

3.3.2. 7 Application of practices 

The plant parts most commonly used for medicine at Urumwa were roots (from 101 

species out of the 111 recorded species). Bark from 50 species and leaves from 49 

species were used. Whole plants, fruits, seeds, twigs and exudates (Table 3.13) were 

rarely used. 
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Table 3.13 Medicinal plant parts used for medicine by communities at Urumwa Forest 

Reserve, Tabora Region, Tanzania 

Plant parts Number of taxa (out of 111) % of total taxa 

Roots IOI 91 

Bark 50 45 

Leaves 49 44 

Fruits 3 < I 

Seeds 2 <I 

Whole plant <I 

Twigs and exudates <I 

G-tests of independence showed no gender difference on the preferred methods of 

preparing medicinal plant remedies at Urumwa. For both males and females boiling 

combined with grinding (Table 3.14) is the preferred method for preparing remedies; 

followed by boiling only (32%) and grinding only (10%). 

Table 3.14: Plant remedies preparation methods in communities at Urumwa Forest 

Reserve, Tabora Region, Tanzania. 

Respondent Response category Totals 

category 
Boil Pound Grind Boil and Grind Boil and Boil, 

Grind and pound Grind, 
Pound Pound 

Female 22 (41) 3 (6) 2 (4) 22 (41) I (2) 0 3 (6) 53 (I 00) 

Male 15 (24) 2 (3) 10 (16) 3 1 (50) 0 0 4 (7) 62 (100) 

Totals 37 (32) 5 (4) 12 (10) 53 (46) 1 (1) 0 7 (6) 115 (100) 

Numbers in parentheses are percentages of row totals 

Similarly, despite non significant results by G-test analysis of independence (p>0.05), 

the majority of respondents (both gendered) at Urumwa indicated that they administered 

plant medicines in the form of decoctions. A remedy in powder form was reported only 

once (Table 3 .15). 

58 



Table 3.15 Forms of remedies used by communities around Urumwa Forest Reserve, 

Tabora Region, Tanzania 

Respondent Response category Totals 
category 

Decoctions Infusions/ concentrates Powders Others* Mixtures 

Female 35(66) 4(7) 1(2) 10(19) 3(6) 53(100) 

Male 36(58) 6(10) 0 16(26) 4(6) 62(100) 

Totals 71(62) 10(9) 1(4) 26(23) 7(6) 115(100) 

Numbers in parentheses are percentages of rows totals, * mostly poultices and protective charms 

Oral administration through drinking, chewing and or mouthwash (Table 3.16) was 

typical (48%) for both female and male at Urumwa, followed by mixture of oral and 

external modes (massage, baths, steaming, smoking). 

Table 3.16 Modes of administering remedies used by communities around Urumwa 

Forest Reserve, Tabora Region, Tanzania 

Respondent 
category 

Female 

Male 

Totals 

Oral 

23 (43) 

32 (52) 

55 (48) 

External 

1 (2) 

0 

1 (2) 

Response category 

Oral and Oral and anal 
nasal 

2 (4) 8 (15) 

2 (3) 3 (5) 

4 (3) 11 (9) 

Numbers in parentheses are frequencies of row totals 

Totals 

Oral and All modes 
external 

13 (25) 6 (11) 53 (100) 

19 (3 I) 6 (9) 62 ( 100) 

32 (28) 10 (12) 115 (100) 

Neither female nor male respondents consistently used standardized dosages when 

administering plant remedies to patients (Table 3.17). Dosage is generally determined 

subjectively and depends on the severity of the symptoms. Where described as 

'standardized', administration of remedies was done as a specific quantity for a 

specified period of time and the patient had to continue with the dose even if he/she felt 

better soon after taking the medicine. E.g. ½ cup of tea x 3 x 5 days was commonly 

mentioned for treating diseases like intestinal worms and venereal diseases. In the case 

of 'informal' dosages, however, no quantity specification was provided, the patient 
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having to estimate a small quantity to take and being expected to stop using the remedy 

soon after he/she feels recovered from the ailment concerned. 

Table 3.17 Dosage knowledge around Urumwa communities, Tabora Region, Tanzania 

Respondent category 

Female 

Male 

Total 

Standardized 

20 (38) 

30 (48) 

50 (43) 

Note: Numbers in parentheses are percentages 

Response category 

3.3.3 Community perceptions of responsibility 

3.3.3.1 Perceptions in utilization 

Informal 

33 (62) 

32 (52) 

65 (57) 

Total 

53 (100) 

62 (100) 

115 (100) 

Differences in perceptions of responsibility between female and male respondents from 

communities around Urumwa in the utilization of medicinal plants were revealed. G

tests analyses to compare the proportions of women and men involved in utilization of 

medicinal plants as perceived (by both genders of respondent) revealed some significant 

differences (Table 3.18). Men were perceived (by both genders of respondent) to be 

more involved in traditional healing practices and trading, and as the main specialists 

providing treatments for various diseases. However, no gender differences in perceived 

responsibilities were revealed in the processing of medicinal plants or the handling of 

diseases affecting women and children (Table 3.18). 

3.3.3.2 Perceptions in conservation 

Differences in perceptions of responsibility between female and male respondents from 

communities around Urumwa in the conservation of medicinal plants were revealed. G

tests analysis to compare the proportion of women and men involved in conservation of 

medicinal plants as perceived (by both genders of respondent) revealed significant 

differences (Table 3.19a). Men were perceived as the main harvesters of medicinal 

plants, to be especially knowledgeable in indigenous conservation practices and to be 

active participants in decision making to safeguard the reserve. Women were perceived 

to be the ones primarily involved in domestication activities (Table 3.19a). 
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Table 3.18 Community perceptions of gender roles in the utilization of medicinal plants at Urumwa Forest Reserve, Tabora Region, Tanzania 

Perceiver Utilization role response category 

Traditional healing practices Medicinal plants processing Medicinal plants trading Speciality various diseases* Speciality women and children 

Gadj = 3.293 Gadj = 5.78 b Gadj = 0.53 a Gadj = 2.22 a 
diseases 

Gadj = 4.44 b 

Actor Actor Actor Actor Actor 

Men Women Totals Men Women Totals Men Women Totals Men Women Totals Men Women Totals 

(0.73) (0.27) (0.16) (0.84) (0.74) (0.26) (0.82) (0.18) (0.03) (0.97) 

Male 23 13 36 12 38 50 19 8 27 21 7 28 3 40 43 

Female 29 6 35 2 34 36 9 2 11 20 2 22 0 46 46 

52 19 71 14 72 86 28 10 38 41 9 50 3 86 89 

Number in parentheses are response ratios; • G-test significant at p<0.05 probability level; b G-test non significant at p>0.05 probability level; * all diseases excluding those 

affecting women and children 
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Table 3.19a Community perceptions of gender roles in conservation of medicinal plants at Urumwa Forest Reserve, Tabora Region, Tanzania 

Perceiver Conservation role response category 

Medicinal p lants harvesting Domestication activities Knowledge in indigenous Decision-making involvement to 

Gadj = 1.20 3 Gadj = 2.99 3 conservation practices safeguard Urumwa 

Gadj = 0.004 3 Gadj = 1.49 3 

Actor Actor Actor Actor 

Men Women Totals Men Women Totals Men Women Totals Men Women Totals 

(0.99) (0.01) (0.13) (0.87) (0.79) (0.21) (0.98) (0.02) 

Male 58 1 59 6 23 29 11 3 22 28 1 29 

Female 49 0 49 2 31 33 4 1 24 32 0 32 

107 1 108 8 54 62 15 4 46 60 1 61 

Number in parentheses are response ratios; • G-test significant at p<0.05 probability level 
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The majority of men and women around Urumwa however, failed to adhere to JFM 

procedures relating to accessing the forest reserve for basic needs like medicinal plants 

collection as perceived by the majority of gendered respondents (Table 3.19b ). 

Table 3.19b Gendered respondent perceptions on adherence to JFM rules for accessing 

Urumwa Forest Reserve, Tabora Region, Tanzania 

Respondent Response category Totals 
category 

Men Women Both men and Nobody adheres to 
women rules 

Male 9 (14) na 8 (1 3) 45 (73) 62 (100) 

Female 2 (4) na 1 (2) 50 (94) 53 (100) 

Totals 11 (10) 0 9 (8) 95 (83) 115 (100) 

Numbers in parentheses are percentages; na, represents no response 

3.3.4 Conservation awareness and measures 

3.3.4.1 Medicinal plants harvesting methods 

Root digging and bark stripping in combination was the most reported method used for 

harvesting medicinal plant parts in communities around Urumwa. As a single 

procedure, root digging was reported most frequently (Table 3.20). 

Table 3.20 Medicinal plants harvesting methods used in communities around Urumwa 

Forest Reserve, Tabora Region, Tanzania 

Respondent Response category 
category 

Root Bark Root digging Root digging and All Totals 
digging stripping and leaves Bark stripping methods 

collection 

Female 18 (34) I (2) 5 (9) 32 (42) 9 ( 13) 53 (100) 

Male 19 (3 1) I (2) 2 (3) 28 (45) 12 (1 9) 62 (100) 

Totals 37 (32) 1 (2) 7 (6) so (43) 19 (16) 115 (100) 

Numbers in parentheses are percentages. 
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3.3.4.2 Status of medicinal plants 

Medicinal plants in Urumwa Forest Reserve were believed to have decreased in 

availability in the past two decades according to 56% of respondents (30 female and 35 

male). Only 20% of respondents (13 male and 10 female) were of the opinion that 

availability had not changed (Figure 3.4). Seventy medicinal plants species were 

reported to be abundant ( easy to find) in Urumwa with Combretum zeyheri being 

reported as the most abundant species (Appendix Ila). Seventeen species were 

mentioned as scarce (difficult to find) with Ekebergia benguelensis as the least abundant 

species (Appendix Ilb ). No respondent suggested that any species used medicinally had 

actually disappeared from the miombo woodlands ofUrumwa Forest Reserve. 

40 

30 

Status over last 20 
years 

D Decreased 

D Unchanged 

~ Uncertain 

Male Female 

Respondent category 

Figure 3.4 Community responses on the status of medicinal plants at Urumwa Forest 

Reserve, Tabora Region, Tanzania. (Male, N = 62; Female, N= 53) 

3.3.4.3 Potential medicinal species 

Ten medicinal plants were recorded as high potential species for communities' around 

Urumwa Forest Reserve judged by their high importance in provision of the daily 

primary health care needs (Table 3.21). The list was obtained by combining the 3 to 4 

most ranked species with highest scores, treating up to two or more ailments, from the 
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three PRA sessions around Urumwa. However, 50% (5 out of 10) of these potential 

species were reported to be scarce in the miombo woodlands ofUrumwa Forest Reserve. 

3.3.4.4 Threats to medicinal plants 

Increased anthropogenic distrubances (i. e. charcoal burning, illegal timber harvesting 

through pitsawing, unsustainable harvesting of roots and debarking of trees for 

medicinal purpose and livestock grazing) by people from within and outside the villages 

to fulfill their basic needs was the main problem perceived to affect the availability of 

medicinal plants at Urumwa Forest Reserve and was indicated (Figure 3.5) by the 

majority of female (30) and male (30) respondents (56% of 107 responses). A further 

16% of respondents (8 male and 9 female) also referred to disturbances, but in 

combination with other threats. More than 20% of respondents (14 female and 16 male) 

mentioned poor cooperation between local communities and the Forest Department in 

implementing management strategies under JFM regime as a problem, singly or in 

combination (Figure 3.5). 

Male Female 

Respondent category 

Threats category 

IS::l Increased anthropogenic distrubances 

D Poor cooperation within JFM 
programme 

D Distrubances & lack of awareness 

!fl! Disturbances & poor cooperation 

El Lack of awareness & poor cooperation 

Im All the above 

D Uncertain 

Figure 3.5 Views on threats posed to medicinal plants at Urumwa Forest Reserve, 

Tabora Region, Tanzania 
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Table 3.21 Potential medicinal plants ofUrumwa Forest Reserve, Tanzania arranged according to their importance to the local communities 

S/No Scientific name 

I. 

2. 

3. 

4. 

5. 

6. 

Cassia abbreviata Oliver 

Combretum zeyheri Sond. 

Pterocarpus tinctorius 
Welw. 

Xylopia longipeta/a De 
Wild. and T. Durand 

Strychnos spinosa Lam. 

Dalbergia nitidu/a Baker 

Local name(s) 

Mlundalunda, Mnzoka, Mmulimuli 
(Nyamwezi) 

Msana (Nyamwezi) 

Mkulungu (Nyamwezi), Mninga 
maji (Swahili), Mkula(Sukuma) 

Mushenene (Nyamwezi) 

Mwage (Nyamwezi) 

Kafinulambasa, mbelambasa, 
kapondambasa (Nyamwezi) 

7. Mundulea sericea (Willd.) Mtandala (Nyamwezi) 

8. 

9. 

10. 

A. Chev. 

Ozoroa insignis Delile 

Vepris glomerata (Delile) 
Mziray 

Kigelia africana 

(Lam.) Benth. 

Mwembepori, Mkalakala 
(Nyamwezi) 

Mlungusigiti, Mdimudimu 
(Nyamwezi), Mju (Sukuma) 

Mvungwa, Mlegea, Msanghwa 
(Nyamwezi), Mwicha, Ng'wicha 
Sukuma· 

Plant family (Phylogenetic 
order) 

Papilionoideae (Fabales) 

Combretaceae (Myrtales) 

Papilionoideae (Fabales) 

Annonaceae (Magnoliales) 

Loganiaceae (Gentiales) 

Papilionoideae (Fabales) 

Papilionoideae (Fabales) 

Anacardiaceae (Sapindales) 

Rutaceae (Sapindales) 

Bignoniaceae (Lamiales) 

Status in 
Urumwa* 

Scarce 

Abundant 

Abundant 

Scarce 

Abundant 

Abundant 

Scarce 

Abundant 

Scarce 

Scarce 

Ailment cured Part(s) used 

abscess, coughs, convulsion, diarrhoea, earache, 
fever, headache, infertility, jaundice, malaria, 
schistosomiasis, stomach ache, venereal diseases, 
vomiting 

roots, 
leaves 

barks, 

anal eczema, anaemia, body pains, coughs, 
diarrhoea, dysentery, infertility, rectal prolapse, 
stomach ache 

roots, barks, 

leaves 

anti-abortion, diarrhoea, snakebite, stomach roots, barks 
ache, wounds, eyes problems 

abdominal ulcers, diabetes, epilepsy, fever, 
infertility, stomachache 

roots, 
leaves 

barks, 

convulsion, gonorrhoea, infertility, intestinal roots, barks 
worms, snakebite, stabbing pains, stomach ache, 
syphilis, tumours 

anaemja, diabetes, diarrhoea, gonorrhoea, 
schistosomiasis, stomach ache, toothache 

roots, 
barks 

fruits, 

anti-abortion, aphrodisiac, epilepsy, hernia, roots, leaves 
impotency, schistosomiasis, wounds 

anal eczema, anti-abortion, diarrhoea, epilepsy, 
gonorrhoea, stomach ache 

roots, 
barks 

abdominal ulcers, aphrodisiac, constipation, roots 
diabetes, hernia, infertility, snakebites, rituals 

leaves, 

anaemia, convulsion, hypertension, rituals fruits, barks 

* Status determined through response from PRA surveys in six villages around and field survey inside Urumwa forest reserve. 
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3.3.4.5 Measures to conserve medicinal plants 

A lack of measures in operation to conserve the medicinal plants at Urumwa was 

indicated in the responses of both female and male respondents to the question "what 

measures are you taking to conserve the medicinal plants from Urumwa Forest Reserve 

to ensure future availability?" (Figure 3 .6). Some respondents, however, reported 

involvement in village patrols (weekly patrols to ensure no encroachment in the reserve) 

and the promotion of sustainable harvesting of the plant parts. 

40 - Respondent 

D Male (N=62) 

D Female (N=53) 

30 -

-

,_ 
I> 

0 

Village patrols Promote sustainable No operation in 
harvesting place 

Conservation measures being applied 

Figure 3.6 Medicinal plants conservation measures in communities around Urumwa 

Forest Reserve, Tabora Region, Tanzania. 

3.3.4.6 Community views on conservation 

A G-test of independence indicated no significant difference in respondents' views by 

gender on conservation to ensure future availability of medicinal plants at Urumwa 

Forest Reserve. Most respondents favoured provision of training (e.g. raising awareness 

on conservation importance, educating herbalists on sustainable ways of harvesting the 

plants), and research (e.g. use of experimental trials through appropriate propagation 

methods to domesticate potential species) for promoting the conservation of medicinal 

plants at Urumwa (Table 3.22). 
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Table 3.22 Community views to promote conservation of medicinal plants at Urumwa 

Forest Reserve, Tabora Region, Tanzania 

Respondents 
category 

Conservation views 

Training and Strengthen policies and Training, research, strengthen 
research cooperation policies and cooperation 

Male 40 (64) 6 (10) 15 (24) 

Female 32 (60) 10 (9) 8 (15) 

Total 72 (63) 16 (14) 23 (20) 

Numbers in parentheses are percentages of row totals 

3.4 Discussion 

3.4.1 Medicinal plants ethnobotany and practices 

Total 

61 (100) 

50 (I 00) 

111 (100) 

Communities around Urumwa are highly knowledgeable of medicinal plant species 

(> 100 species to treat more than seventy diseases and conditions), with a clear contrast 

existing in ethnobotany knowledge. Men are ethnobotanically more knowledgeable than 

women - confirming the existing opinions that, communities' knowledge of plants often 

differs between women and men. Women were noteworthy for the frequent citing of 

Cajanus cajan, Combretum zeyheri and Xylopia longipetala, while men frequently cited 

( compared with women) Albizia harveyi, Cassia abbreviata and Warburgia salutaris -

providing an understanding of medicinal plants preference by gender especially about 

plants that assist in curing diseases of their own sex. 

The variations between gender ethnobotanical knowledge at Urumwa arise from men's 

high interaction with the wild environment while undertaking activities such as hunting 

and livestock supervision, and the collection of medicinal plants. Similar observations 

and reasons are reported by Letsela et al. (2003) for Lesotho, and Fassil (2003) for rural 

communities of the north-western Ethiopian highlands. In contrast women showed 

familiarity with weedy and semi-domesticated plants found around homesteads. 

Treatment for gastro-intestinal and urino-genital disorders were particularly common 

reported, and treated with a wide range of species. Noteworthy in this context were 

Cassia abbreviata (gastro-intestinal conditions - stomach ache, hernia), Combretum 

zeyheri (gastro-intestinal conditions - diarrhoea; paediatric conditions - anal eczema) 

and Xylopia longipetala (urine-genital conditions - infertility) attracting numerous 
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reports from respondents of both genders - suggesting reputation for relieving 

conditions familiar in households generally. This is consistent with a WHO (2005a) 

view, that much gastro-intestinal disease is associated with unsafe water and inadequate 

sanitation and hygiene. These are risks faced by the Urumwa communities. 

Medicinal plant practices at Urumwa are dominated by the use of roots to prepare 

decoctions for oral administration. However, the lack of any standardized dosage noted 

among users of both gender is striking. On the one hand it implies confidence in the 

informal limits within which traditional medicines are administered but it also suggests 

inadequate attention to potential risks in terms of safety and the quality of plant 

medicines. A measure of complacency may be resulting from the rather high level of 

illiteracy. 

The roots, leaves and bark of many miombo species are reported to be used in health 

care, both as medicine and for magic (Gelfand et al., 1985). However, the dominant use 

of roots at Urumwa apparently reflects belief that roots have higher concentrations of 

remedial elements, a belief also encountered by Makonda et al. (2000) in Kilosa, 

Bagamoyo and Geita Districts. The clear dominance of roots is not always evident; 

however, Hamisy et al. (2000), Uluguru Mountains, observed wide use of leaves as well 

as roots. Leaves were actually the dominant plant part used in areas studied in Ethiopia 

(Giday, 2001) and Uganda (Tabuti et al., (2003a). 

Earlier studies in Tanzania have also noted the lack of standardized dosages for 

treatment (Maximillian et al., 2001; Kitula, 2001) administered by most herbalists and 

by other household members who all tend to rely on long term experience that probably 

does impose some regulation. Certainly, in Ethiopia, Giday (2001) noted in Zay 

communities that dosages took account of age, and the physical and health condition of 

the patient. Nevertheless, potential side effects are sometimes not considered due to lack 

of knowledge (Augustino, 2002). 

3.4.2. Gender role perceptions in utilization 

The present study has established that men and women residing around Urumwa Forest 

Reserve consider that they utilize medicinal plant resources differently. Men are the 

main traditional practitioners. They specialize in treating certain diseases and they are 

active traders in medicinal plants products, in both formal and informal markets. This 
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revelation is in line with prevailing opinions on male dominance of these activities 

persisting in part through gender taboos in the Nyamwezi culture, particularly regarding 

the inheritance of traditional healing knowledge which tends to be passed to boys rather 

than girls. Within Africa this is not unusual. 

Tsefu et al. (1995), in Ethiopia, found men dominant in traditional healing, although 

Giday et al. (2003), also in Ethiopia, did note women healers engaging in family level 

treatment alongside a high level of 'professional ' healing practised by men. Age and 

illiteracy (Gidef and Hahn, 2003), plus reinforced traditions and taboos (Augustino and 

Gillah, 2004), have also been identified as influencing traditional healing practices 

within African communities. In Uganda (Medi us, 1998) it is men who handle 

complicated cases which have failed in hospitals, while it is women who play the key 

role with emergency cases, including births and acute child sickness, which need urgent 

attention within the community. 

The trading of medicinal plants especially in urban centres, by Urumwa men can be 

explained in relatively practical terms - firstly by the household gender division of 

labour considering women' s family commitments and, secondly, the need for the 

vendors of the family to be close to customers in areas offering opportunities for self

employment and higher income-generation as herbalists (Good and Kimani, 1980). 

Indeed at Urumwa, according to Mbwambo (2000) more men (44%) than women (15%) 

were found to be involved in trade of miombo products including medicinal plants. This 

is not unusual in Africa but nor is it ubiquitous, and in the urban areas of Limpopo and 

Mpumalanga, South Africa (Botha et al., 2004), both men and women participate in the 

trading of medicinal plants. 

3.4.3 Gender role perceptions in conservation 

Medicinal plants harvesting activity in communities using the miombo woodlands of 

Urumwa is male-dominated with little involvement of women. This is probably a 

consequence of three things: first, very strenuous physical work ( especially if roots are 

involved); second, it may not be possible to combine collection activity with 

commitments in the home, ( especially where bulky collection of plant parts is required); 

and third, the influence of tradition is sometimes reinforced with taboos that prohibit 

women from participating. In Ghana, too Naur (2003) found a substantial gender bias 
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related to the collection of plants. Men healers did not send their wives or daughters into 

the bush to collect medicinal plants, because "people would think they were witches." 

Women around Urumwa are dominant in the domestication of medicinal plants, activity 

manifested in raising herbal plants around homesteads and managing preserved on-farm 

trees with medicinal value. This means in effect that it is women who by managing and 

cultivating medicinal plants, operate a mechanism for preserving medicinal plants that 

are rare in the forest reserve, simultaneously avoiding time-consuming travel to search 

for wild plants at the expense of household activity. In fact, for sometime it has been 

acknowledged that in most of the developing world, on-farm and in-situ conservation 

begins with women as they are largely responsible for providing daily domestic 

household needs (Bunning and Hill, 1996; Howard, 2003). 

Although men in the communities around Urumwa are more knowledgeable of 

traditional conservation practices than women, they do not implement what they know 

at present. Taboos and seasonal and social restrictions on gathering medicinal plants 

used to limit medicinal plant harvesting and hence aid conservation. Now, apparently, 

respect for customary laws and institutions has been weakened by economic hardship, 

and harvests of timber and non-timber forest products are being used to maintain 

families without attention to long-term sustainability. In the past, nobody was allowed 

to enter Urumwa forest for medicinal plants collection without permission from the 

elders, and the harvesting of some medicinal tree species as Sterculia africana 

(Mhozya) was prohibited unless permission had been sought from ancestors (Pers. obs., 

2004). 

Taboos with conservation implications exist in many African societies although, as in 

Tanzania, their influence is declining. There were taboos against restrictions to collect 

medicinal plants by women in South Africa and Swaziland as it was believed this would 

reduce the healing power of plants (Scudder and Conely, 1985). Also, the collection of 

certain plants in South Africa was restricted to the rainy season after seed set, as 

summer gathering was believed to cause storms and lightning. In Zimbabwe, clearance 

has to be obtained from ancestral spirits before entering certain forests where Walburgia 

salutaris occurs (Cunningham, 1993). 

Men remain the active decision-makers on all aspects of the protection of the forest 

reserve and its resources - and gender bias results. A contributory factor is doubtless the 
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reluctance of the majority of women to be assertive, restraint with deep traditional and 

cultural roots, and illiteracy, deterring participation in meetings, with better educated 

individuals. According to Karl (1995) women's role in natural resource decision

making is often limited and this is attributable to tradition and culture. Results from the 

present study indicate only a marginal influence by women in decision-making 

regarding the conservation and management of the forest reserve and this is a hindrance 

to the full adoption of operational JFM at Urumwa. Similar findings for the study area 

are reported by Mbwambo (2000), who noted that, during meetings, women sometimes 

refused to answer questions about the reserve, reasoning that only men dealt with 

woodland activities. 

Neither women nor men adhere to JFM rules for access to the reserve for basic needs 

including medicinal plants. From the present study, it appears that the majority of local 

community members (both genders) in the study villages still violate JFM rules -

though perhaps largely from ignorance of the programme (including ignorance of the 

long-term benefits on their side). The fact that exploitation of medicinal plants is not 

explicitly included in JFM guidelines implies to many that their significance is minor 

compared with other products. This omission is thus potentially a negative influence. 

3.4.4 Conservation awareness and views at Urumwa 

Harvesting of medicinal plants at Urumwa is dominated by the combination of root 

digging and bark stripping - confirming prevalent use of destructive methods to harvest 

medicinal plants, and implying that species in high demand at Urumwa will be 

endangered if harvesting becomes intensive and results in serious resource degradation. 

Urumwa is not unique. Similar observations were made in Machakos District, Kenya 

(Musila et al., 2004), where total debarking, uprooting and tree cutting were among 

destructive harvesting methods employed in collecting medicinal plants. 

Generally, a clear relationship exists between the plant part being harvested, the impact 

on the plant, and the degree of disturbance to the population (Cunningham, 1988), with 

roots and bark removal having more immediate and more damaging effects than the 

harvesting of leaves and fruit. According to Zschocke et al. (2000), harvesting of leaves 

for medicinal purpose seems to be more sustainable than harvesting root and stem 

material, which if over-harvested could threaten the survival of the plant. Bark stripping 
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from an entire tree and ring barking are reported as causes of mortality in medicinal 

trees (Marcelin et al., 2000). 

Medicinal plant resources at Urumwa have been declining for the past two decades due 

to increased encroachment, but there are no measures taking place to counter this trend 

- apparently because there is a lack of awareness of needs to conserve the plants to 

sustain the primary health care system. The results of the present study are consistent 

with the observations of Hamilton (2004) that in many parts of the world there is 

virtually no cultivation of medicinal plants taking place on any significant scale and at 

community level supply continues to be from the wild resource. According to Williams 

(1996), an estimated 99% of the 400-550 species used in traditional medicine in South 

Africa originate from wild sources, underlining the trivial proportion of species under 

any sort of cultivation. Urumwa is similar in its overwhelming reliance on wild

collected medicinal plant material. Nevertheless, both women and men, indicate 

willingness to domesticate medicinal plants if technically supported, and viewed 

positively the idea of more training and research, coupled with reinforced and 

strengthened policies to save the potential medicinal plants at Urumwa from over

exploitation. This indicates the awareness of the Urumwa communities of the overall 

importance of conserving medicinal plant resources to ensure future availability, and 

indicates that traditional attitudes will not be a barrier to initiatives to grow medicinal 

plants. 

The current study indicates a need for supporting the cultivation, domestication and 

sustainable harvesting of medicinal plants to protect and ultimately develop a fully 

effective traditional medicine system. For this to be made effective there is a role for 

government, at the very least in formulating policies and legal frameworks to encourage 

medicinal plant production through appropriate arrangements, and the dissemination of 

information on key species to be cultivated. 

Some medicinal plant species have been identified as of relatively high significance for 

communities around Urumwa, for their contributions to local health care. Some of these 

( e.g. Cassia abbreviata, Securidaca longepedunculata and Combretum zeyheri) have 

also been ranked as top-ten priority species in a nearby region, Shinyanga (Derry et al. , 

1999), indicating similarity of use through the western geographical zone of Tanzania's 

miombo. The species were of similar importance for treating human diseases, matching 

the usage of medicinal plants in other parts of the Africa (Table 3 .23 ). 
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Table 3.23 Traditional medicine use, phytochemical and pharmacological evidences relevant to the identified priority medicinal species at 

Urumwa Forest Reserve, Tabora Region, Tanzania 

Botanical name 

Cassia abbreviata 

Combretum zeyheri 

Dalbergia nitidula 

Kigelia africana 

Mundulea sericea 

Reported evidences 

Traditional medicine use(s) 

Roots and bark treat sexual transmitted 
diseases 

Roots and leaves used for malaria 

Phytochemical Pharmacological 

Antimalarial activity 

References (country) 

Ndubani and Hojer, 1999 (Zambia) 

Connelly et al., I 996 ( Malawi) 

Flavonoids in heartwood Nel et al. , 1999 ( South Africa) 

Roots, leaves and bark applied against 
bacterial infections i.e. gonorrhoea, syphilis 
and other symptoms like diarrhoea, liver 
problems, hypertension and even cancer 

Fruits for wounds, anaemia, stomach ache 

Fruits treat sexual transmitted diseases 

Fruits for urinary schistosomiasis 

Leaves, bark, roots and seed treat aphrodisiac 

Amino acids in seeds 

Heartwood with 
isoflavonoids and Phenolic 
compounds 
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Flowers, leaves, roots and Mutasa and Kahn, 1995 ( Tanzania) 
bark contain 
anthraquinones and 
triterpenoids 

Fyhrquist et al., 2002 (Tanzania) 

Mwaluka et al., 1975 (Tanzania) 

Bekker et al., 2002 and Letcher and Shirley, 1976 
(South Africa) 

Fruits have antidiabetic Okine et al., 2005 (Ghana) 
activity 

Ndubani and Hojer, 1999 (Zambia) 

Ndamba et al., 1994 (Zimbabwe) 

Arnold and Gulumian, 1984 (Southern tropical 
Africa) 



Ozoroa insignis 

Sllychnos spinosa 

Xylopia longipetala 

Leaves, bark and roots for malaria, diarrhoea, 
venereal diseases, tapeworm, hookworms, 
schistosomiasis, kidney problems, increase 
lactation in women after child birth 

Fruits and roots treat sexual transmitted 
diseases 

Leaves and twigs treat malaria 

root decoctions taken for stomach ache 

root pieces inserted into nostrils for headache 
relief 

Barks contain rotenoids and 
chalcones 

Seeds contain imidazole 
derivatives 

Triterpenes from roots 

Leaves, flowers and root 
extracts contain essential 
oils, cardanols, anacardic 
acids 

Roots and bark extract 
contain isoquinoline 
alkaloids 
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Root bark and leaves 
showed anthelmintic 
effects 

Leaves, barks and roots 
have cytotoxic activities 

Antitrypononosomal 
activity in leaves 

Bark extract with 
analgesic and 
antispasmodic activity 

Luyengi et al., 1994 (Kenya) 

Fellows et al., 1977 (Tropical Africa) 

Burki II, 1985; Gelfand et al., I 985; Ndamba et al., 
1994; Abrue et al., 1999; Rea et al., 2000; 
M0lgaard et al., 200 I; Asase et al., 2005 (Guinea 
Bissau, Zimbabwe, Ghana) 

M0lgaard et al. , 2001 (Zimbabwe) 

Abrue et al., I 999; Rea et al., 2000 (Guinea Bissau, 
Zimbabwe) 

Liu and Abrue, 2006 (Guinea Bissau) 

A vedoum et al., 1998; Rea et al., 2000; He et al., 
2002 (Benin, Guinea Bissau, Zimbabwe) 

Ndubani and Hojer, 1999 (Zambia) 

Asase et al., 2005 (Ghana) 

Hoet et al., 2004 (Benin) 

Nishiyama et al., 2004 (Kenya and Tanzania) 
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CHAPTER IV 

POPULATIONS STATUS OF THE 'CASE STUDY' SPECIES: PTEROCARPUS 

TINCTORIUS AND STRYCHNOS SPINOSA AT URUMW A 

This chapter examines the population status of two 'case study' medicinal plant species 

in the study area. The chapter has four sections subdivided into subsections; there is a 

brief account of the state-of-knowledge, a statement-of-purpose and a justification of the 

choice of species in Section 4.1. Data collection methods are explained in Section 4.2, 

which outlines the strategic approach used ( 4.2.1 ), the sampling and recording activity 

(4.2.2) and the data processing and analysis (4.2.3). In the results (Section 4.3) findings 

in terms of population structure by size-class distribution (4.3.1), nearest neighbour 

distances (4.3.2) and population density by size-class (4.3.3) are reported. Section 4.4 is 

a discussion. 

4.1 Background 

4.1.1 Medicinal plants as wild resources 

Traditional medicinal plant practices in Africa are widespread and deep rooted, with 

most medicines from plants coming from wild populations especially those of forests 

and allied ecosystems (Chikamai and Tchatat, 2004). Almost any type of resource 

harvesting conducted in a tropical forest has an impact on its ecological functions. The 

magnitude of this impact depends on the nature and intensity of harvesting, the species 

and the type of resource under exploitation (Peters, 1994). It has long been suspected 

(e.g. Cunningham, 1993) that intensive harvesting, especially of commercial species in 

high demand, threatens the wild populations since it is generally vital parts such as roots 

and bark that are gathered. Thus, in South Africa, efforts to supplement income for daily 

livelihood needs (Geldenhuys, 2004) have resulted in illegal bark harvesting for 

traditional medicine from natural forests and, in the process, genetic resources and 

forest composition and structure have been severely degraded. According to Sheldon et 

al. (1997), the over-exploitation of medicinal plants is economically driven. Harvesters, 

in need of income, access a free and seemingly abundant resource. Distributors reap 

enormous profits by packaging and selling large volumes of medicinal plants. Harvest 

of wild plants on such a massive scale is unsustainable. 
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The pattern of distribution of a species provides some indication of its sensitivity to 

harvesting. Widespread species with a continuous distribution are likely to be less 

sensitive to harvesting or other threats than species with widespread, if fragmented 

distributions (Rosser and Haywood, 2002). Implementation of sustainable use practices 

with wild populations of medicinal plants as for other non-timber forest products, 

however, must take into account distribution, abundance and (ideally) the dynamics of 

target species (Russell-Smith et al., 2006). 

It has been estimated that more than 80% of rural dwellers in miombo woodlands of 

Tanzania (Oduol et al., 2004) depend on indigenous medicinal plants, but there are 

concerns that deforestation and increasing human and livestock populations are 

threatening this resource. In many places the structure of miombo vegetation has been 

substantially modified through shifting agriculture, harvesting for firewood and 

charcoal, frequent fires and (in drier areas) heavy grazing by livestock (Fors, 2002). 

Tanzania is not unusual in that medicinal plants are generally collected from the wild 

without any control or regulations. For almost all medicinal plants with rural primary 

health roles, population status remains poorly understood. With trees, population status 

is expressed in terms of diameter at breast height ( dbh) classes, using these as 

substitutes for age classes. In healthy populations there is evidence of continual 

recruitment of regeneration to tree sized individuals and a significant proportion of 

mature, reproductively active individuals. Additionally, there is a need to ascertain if 

different size classes are dispersed through the population or localized. 

4.1.2 Tree population dynamics 

Variations exist within and between tree populations with regard to size class 

distribution and morphological characteristics due to the influence of both abiotic and 

biotic factors. The major abiotic factors include water and nutrient availability, soil 

acidity/alkalinity, soil salinity, presence of heavy metals in the soil and extremes of 

temperature. The degree of exposure of the population to disturbances like fire, 

browsing and other human impacts are among the biotic factors which influence plant 

populations (Crawley, 1996). 

Density and size-class structure data are the most fundamental pieces of information 

needed for the management of forest resources (Peters, 1994). Information on the 
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distribution and abundance of tree species is also of primary importance in the planning 

and implementation of conservation strategies (Newton et al., 2003). The diameter 

distribution of species for a particular forest type or a forest in general may indicate 

whether the species is expanding, stable or declining in terms of population 

(Geldenhuys, 1993). Information on the size class distribution of plant species is 

essential for the development of any management and conservation strategy for it, and 

population structure analysis provides evidence of any impact of harvesting (Dalle and 

Potvin, 2004). For medicinal plants exploited from the miombo woodlands of Tanzania, 

population information appears to be completely lacking. 

4.1.3 The choice of target species 

A choice of two target ("case study") species for population status assessment was made 

following wide consultation with local people, consideration of the ethnobotanical 

inventory findings (Chapter III), the current state-of-knowledge at species level of 

miombo trees used medicinally, and the logistic consideration of the estimated time 

needed for an indicative population assessment. Before the participatory rural appraisal 

(PRA) survey was implemented, a list of 12 medicinal tree species (Table 4.1) from the 

miombo woodlands of Urumwa documented by Abdallah (2001) had been reviewed. 

Four species from this list (Albizia harveyi, Commiphora africana, Dalbergia nitidula 

and Kigelia africana) were identified as possibilities for detailed attention in this study. 

However, the PRA outcomes differed from Abdallah's listing and the choices were 

reconsidered with emphasis shifted to the PRA list of 10 medicinal plant species (Table 

3 .21 - Chapter III) designated as potential species by the local people. Three species 

(Combretum zeyheri, Dalbergia nitidula and Kigelia africana) were in both lists. 

Pterocarpus tinctorius and Strychnos spinosa are among the 10 PRA listed species as 

'potential' medicinal plants to communities around the miombo woodland of Urumwa 

due to their importance in the daily primary health care needs; and ranked the third and 

fifth respectively in the main list (Table 3.21-Chapter III). In the general ethnobotanical 

survey conducted for the present study the two species (Pterocarpus tinctorius and 

Strychnos spinosa) were top-ranked species for the six villages- based on combined 

records per species across categories of use and gender at Urumwa (Table 3.6- Chapter 

III). 
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Table 4.1 List of potentially targeted medicinal plants for study from Urumwa Forest Reserve, Tabora Region, Tanzania 

S/No Botanical name Local name(s) Family (Phylogenetic order) Ailment cured Part(s) used Study extent 

a b C 

I. A lbizia harveyi Mpogolo (Nyamwezi, Sukuma) Mimosaceae (Fabales) Stomach ache Roots na + +++ 

2. Kigelia africana Mvungwa, Msangwa (Nyamwezi), Mwicha, Bignoniaceae (Lamiales) Anaemia, Dysentery Fruits & Barks + + +++ 
Ng'wicha (Sukuma) 

3. Commiphora africana Msangasi, Mponda (Nyamwezi), Mponda Burseraceae (Sapindales) Infertility Roots + + +++ 
(Sukuma), 

4. Dalbergia nitidula Kafinulambasa, Mbelambasa, Kapondambasa Papilionaceae (Fabales) Anaemia Roots, Fruits & na + +++ 
(Nyamwezi) Barks 

5. Pterocarpus angolensis Mninga (Nyamwezi), Muhagata (Sukuma) Papilionaceae (Fabales) Anaemia Fruits & Barks na + +++ 

6. Lannea humilis Mtinje (Nyamwezi), Ntinje (Sukuma) Anacardiaceae (Sapindales) Dysentery Roots na na + 

7. Flacourtia indica Msingila (Nyamwezi), Nkulwamhuli, Salicaceae (Malpighiales) Dysentery Roots + + +++ 
(Sukuma) 

8. Grewia vi/losa Msalasi (Nyamwezi) Malvaceae (Malvales) Sterility Roots + + +++ 

9. Combretum zeyheri Msana (Nyamwezi), Nsana (Sukuma) Combretaceae (Myrtales) Sterility, Diarrhoea Roots &Leaves + + +++ 

10. Boscia salicifolia Mguluka (Nyamwezi) Capparaceae (Brassicales) Pneumonia Barks ++ + +++ 

11. Terminalia sericea Mzima (Nyamwezi), Njimya nkema (Sukuma) Combretaceae (Myrtales) Diarrhoea Leaves + + +++ 

12. Erythrina abyssinica Mkalalwanhuba (Nyamwezi), Mpilipili, Papilionaceae (Fabales) Jaundice Barks ++ + +++ 
Nkalalwanhuba, Mungu (Sukuma) 

Source: Abdallah (2001) adopted and modified 

Note: a= Phytochemistry; b = Silviculture; c = Inventory infonnation 
na = no information available; + = little studied; ++ = intermediate studied; +++ = well studied 
• I arranged the tree species in "potentiality'' based on the common ailments cured and inadequate or lack of information especially on phytochemical 

aspects. For the purpose of this study, species number 1 - 4 were proposed for selection and others dropped. However, the final decision depended 
on resulting species obtained during PRA survey with selected participants in villages surrounding Urumwa Forest Reserve. 

• For each of the "potential" species selected, my objective was to screen them for alkaloids and flavonoids composition. 
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Moreover, P. tinctorius was among the key medicinal plant species (Table 3.9 - Chapter 

III) used to treat gastrointestinal disorders. The final decision to adopt the two as the 

'case study' species considered their availability in terms of abundance in the forest 

reserve as reported by local people. 

Phytochemically, these two species are thought to be rich in flavonoids (P. tinctorius) 

and alkaloids (S. spinosa), the two types of compound reported to have broad 

physiological effects in the human body (Harbome, 1994; Saxton, 1994), and partly 

given attention by this study. 

4.1.4 Statement of purpose 

The activities reported in this chapter were undertaken to gain an indicative assessment 

of the population structure of two 'case study' species: Pterocarpus tinctorius and 

Strychnos spinosa in the study area. The chapter though lacks detailed ecological 

aspects, links the ethnobotany and phytochemical parts of this thesis by relating the 

local communities knowledge on abundance of potential species in Urumwa Forest 

Reserve, which later formed a basis for phytochemical sampling. The idea was to 

provide an understanding of the medicinal plant resource base that meet the local 

stakeholders demand as well as formulating the basis for future planning and 

development of medicinal plants conservation strategies in the Urumwa Forest Reserve. 

There were two aspects: 

1. to determine the size-class structure in samples of the populations of each 'case 

study' species in the study area and, 

11. to determine density by size class within these population samples in Urumwa 

Forest Reserve. 

4.2 Data collection methods 

4.2.1 Strategic approach 

Some references to dryland tree stocking are made in the literature ( e.g. Schultz and 

Company, 1973). Low values apply for most species, particularly if attention is 

restricted to large (~10 cm dbh) individuals. This makes conventional small-plot work 

inefficient and a species-centred approach favourable. Except where exports of quality 
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timber species such as Pterocarpus angolensis are concerned, there is lack of past 

attention to small individuals because high minimum sizes have usually been set 

(Schultz and Company, 1973, use 15 cm dbh). 

Data for the present study were collected in the miombo woodland of Urumwa Forest 

Reserve (described in Section 2.3 - Chapter II). 

Prior to the survey, Urumwa Forest Reserve was stratified into two compartments, north 

and south (Figure 2.5b - Chapter II) using the Walla River as a boundary between the 

strata. In each stratum, samples of 100 individuals for each species were assessed. A 

distance of at least 1.5 km separating the centres of different samples of the same 

species in each stratum was maintained to prevent any sample overlapping. In total 

seven samples were established; two samples for each target species in the north stratum 

and two samples for P. tinctorius and one sample for S. spinosa in the southern stratum. 

The limited abundance of S. spinosa in the south of the reserve did not permit a second 

sample. To minimize edge effects during measurement, each sample was established 

starting with an individual large enough for inclusion (often ~10 cm dbh) at least 500 m 

from the nearest point on the forest reserve boundary and at least 500 m from the Walla 

River. This also ensured exclusion of riverine habitat and areas that had suffered serious 

encroachment. 

A diameter threshold of 3 cm was adopted as the minimum size for inclusion in the 

population samples. This ensured that all individuals of sizes routinely exploited were 

included and also that juveniles were represented, although there is no knowledge of the 

typical age of an individual 3 cm diameter at breast height (dbh) in the study area. 

4.2.2 Sampling and recording 

The sample populations were established following the process used in other multiple

nearest-tree sampling (Boaler, 1966; Hall, 1991). To begin sampling, one Pterocarpus 

or Strychnos tree (~10 cm dbh), identified in an area by a local plant identifier was used 

as a starting point. Moving away from the starting tree, the 99 nearest other individuals 

~ 3 cm dbh of the target species were then progressively added to the sample. As the 

sample was expanded by adding more individuals, it was kept as compact as possible. 

The process was concluded when the sample size reached 100 individuals. Tree 

positions in each sample were numbered serially. Using coloured masking tape, each 
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tree was tagged with an identification number to avoid repetition in recording and 

measuring and its position was mapped using a Geographical Positioning System (GPS) 

facility. 

The diameter at breast height ( dbh) of every individual Pterocarpus or Strychnos tree 

~3 cm dbh, (based on the thickest stem if more than one was present), in each sampled 

population was measured to the nearest centimetre using a calliper and recorded 

(Appendix V). Tree total height for the largest stems (i.e. ~20 cm dbh for P. tinctorius 

and ~15 cm dbh for S. spinosa) was measured using a clinometer. The nearest 

neighbour distance from one tree to another was recorded using the GPS odometer in 

each sampled population. For close distances (e.g. 3 m - 10 m) where the odometer 

signal sometimes failed to record the distances, the alternative option of using 

measuring tape was taken. 

4.2.3 Data processing and analysis 

Data were separately processed for each sampled Pterocarpus and Strychnos tree 

population. GPS positions were used to prepare maps of each sample. From the maps, 

summaries of nearest neighbour distances were determined for core trees (trees in the 

sample excluding those nearer the boundary than to another tree within the sample). 

From the maps, nearest neighbour distances (assembled from individual distances to 

nearest meter) were dete1mined (Okullo, 2004) for core trees (trees in the sample 

excluding those nearer the boundary than another tree within the sample). 

For expressing parameters recorded on a per hectare basis, the sampled area for each 

target species population was estimated. First, the sample was mapped and then trees at 

the sample margin were taken to be the angles of a convex polygon. The area of the 

polygon (ha) was estimated using dot grid method. 

For data analysis MINIT AB 13 and Microsoft Excel computer software tools in form of 

frequency, mean and standard deviation for tree diameter at breast height, nearest 

neighbour distances (proximity of core trees) and species density were used. The overall 

population density estimate was made from: 100/population area (ha). The per hectare 

tree densities of each target species were calculated for all trees ~3 cm dbh and, after 

rounding the nearest whole centimetre for the different size classes (3 - 5 cm; 6 - 10 

cm; 11 - 15 cm; 16 - 20 cm; 21 - 25 cm; 26 - 30 cm; 31 - 35 cm and > 35 cm) by 
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dividing the number in each size class by the total area (ha) within which the 100 

sampled individuals were assessed. 

4.3 Results 

4.3.1 Population structure by diameters size-class 

Tree diameter frequency of four hundred Pterocarpus tinctorius trees: 100 trees in each 

of the two samples in the north and 100 in each of the two samples in the south of 

Urumwa Forest Reserve were assessed in eight diameter classes (Table 4.2) to depict 

the population structure. Overall, in all sampled populations at Urumwa, the species 

population structure is represented by high frequencies of large trees (size class> 25 cm 

dbh) with few small trees represented in size classes < 20 cm. There is a total lack of 

trees~ 15 cm dbh for Population II- South of the Walla River (Table 4.2). 

Table 4.2 Diameter frequency of Pterocarpus tree by size class in sampled populations 

at Urumwa Forest Reserve, Tabora Region, Tanzania 

Dbh size 
class (cm) 

3 - 5 

6 - 10 

11 - 15 

16-20 

21-25 

26 - 30 

31 - 35 

> 35 

All trees 

NW I - Pop 1 

3 

7 

8 

7 

21 

22 

16 

16 

100 

Frequency per sampled populations 

NWll-Pop 2 

13 

5 

2 

8 

20 

16 

35 

100 

SW I- Pop3 

5 

12 

13 

3 

10 

21 

14 

22 

100 

SWII-Pop4 

6 

14 

28 

27 

25 

100 

Pop = population, NW = North Walla, SW = South Walla 

Total for all 
populations 

21 

20 

26 

18 

53 

91 

73 

98 

400 

Three hundred Strychnos spinosa trees: 100 trees in each of the two samples in the north 

and 100 in the sample in the south of Urumwa Forest Reserve were assessed in eight 

diameter classes (Table 4.3). In all sampled populations, the species population 

structure was represented by many small trees (dbh class ~ 10 cm), with low 
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representation of large trees (>20 cm dbh). Populations 1 and 2 both in north of the 

Walla River, lacked trees of size class 31 - 35 cm dbh and only one individual 

(Population 3) was recorded South of the Walla River (Table 4.3). 

Table 4.3 Diameter frequency of Strychnos tree by size class in sampled populations at 

Urumwa Forest Reserve, Tabora Region, Tanzania 

Dbh size class Sampled populations (Areas) 
(cm) 

Pop 1-NW I Pop2-NW II Pop3-SW I Total for all 
populations 

3 - 5 49 50 38 137 

6 - 10 45 26 38 110 

11 - 15 3 9 11 23 

16 - 20 2 10 10 22 

21 -25 5 2 8 

26 - 30 

3 1 -35 

> 35 

All trees 100 100 100 300 

Pop = population, NW = North Walla, SW= South Walla. 

4.3.2 Nearest neighbour distances 

A total of 335 core trees of P. tinctorius from the four sampled populations in the north 

and the south ofUrumwa Forest Reserve were assessed to check how close on average, 

an individual tree was to its neighbour. For Strychnos spinosa trees, 260 core trees from 

the three sampled populations in the north and south of Urumwa Forest Reserve were 

assessed. Most individuals 2:-: 3 cm dbh of both species were > 20 cm from the nearest 

conspecific neighbour, except in Strychnos spinosa Population 1 (Table 4.4, Figures 

4.1 a, 4.1 b, 4.1 c. 4.2a, 4.2b) indicating generally sparse distributions. 

For Pterocarpus tinctorius, Population 2 (North Walla II) had lower mean distance (42 

m) between conspecific neighbours than the other populations; while in Strychnos 
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spinosa Population 1 (North Walla I) had a low mean distance (35 m) between 

conspecific neighbours and a higher proportion of conspecific individuals within 12 m. 

Table 4.4 Proximity (m) of nearest conspecific neighbour for target species at Urumwa 

Forest Reserve, Tabora Region, Tanzania 

Population N :54 5-8 9-12 13 -16 17 - 20 21- 24 25- 28 ~29 

Pterocarpus tinctorius 

1.NWI(58m) 86 3 3 5 4 5 11 3 52 

2. NW II (42 m) 81 5 6 5 8 4 5 6 42 

3. SWI(44m) 85 12 8 5 9 6 4 9 32 

4. SW II (49 m) 83 5 5 11 4 7 2 8 41 

Strychnos spinosa 

1. NWI (35 m) 87 8 16 14 5 4 5 3 32 

2. NW II (51 m) 85 7 6 9 7 4 5 5 42 

3. SW I (46 m) 88 13 6 11 5 4 6 4 39 

NW = North Walla; SW = South Walla 
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Figure 4.lc Distribution of Pterocarpus tinctorius in sampled area of south Walla [I at 

Urumwa Forest Reserve, Tabora Region, Tanzania. (Each cell = I 00m x l 00m = I ha) . 
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Figure 4.2a Distribution of Strychnos spinosa in sampled area of north Walla I at 

Urumwa Forest Reserve, Tabora Region, Tanzania. (Each cell = 20m x 20 m = 0.4 ha). 
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a) __ __.___ -'----'--~ • -'-- -'-- ~ - -' 

Figure 4.2b Distribution of Strychnos spinosa in sampled area of north Walla II (a)

(Each cell = I 00 x l 00 m = I ha) and south Walla I (b )- (Each cell = 200 m x 200 m = 4 

ha), at Urumwa Forest Reserve, Tabora Region, Tanzania. 

4.3.3 Population density by size-class 

P. tinctorius stocking (all individuals ~ 3 cm dbh) size class ranged from just one 

individual per hectare (Population 2 - North Walla II) to close to five individuals per 

hectare (Population I - North Walla l) (Table 4.5). 

Table 4.5 Per hectare Pterocarpus tree density by s ize class in sampled populations at 

Urumwa Forest Reserve, Tabora Region, Tanzania 

Dbh size class Sameled eoeulations {Areas} 
(cm) 

NW I - Pop 1 NW II - Pop 2 SW l - Pop 3 SW 11 - Pop4 All 

(2 1 ha) (90 ha) (70 ha) (72 ha) 
population 
mean± SD 

3- 5 0. 14 0. 14 0.07 0.09 ± 0.07 

6 - 10 0.33 0 .0 l 0. 17 0.1 3 ± 0. 16 

11 - 15 0.38 0.05 0. 18 0 . 15 ± 0. 17 

16 - 20 0.33 0.02 0.04 0.08 0. 12 ± 0. 14 

21 -25 l.00 0.09 0 . 14 0. l9 0.35 ± 0.43 

26 - 30 1.05 0.22 0.30 0 .39 0.49 ± 0.38 

3 1 - 35 0.76 0.1 8 0.20 0.37 0.38 ± 0.27 

> 35 0.76 0.39 0.3 1 0.35 0 .45 ± 0 .21 

All trees 4.75 l.10 1.4 1 1.38 2.6 1 ± 1.73 

Pop = population, NW = North Walla, SW = South Walla 
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Figure 4.la Distribution of Pterocarpus tinctorius in sampled area of North Walla I at 

Urumwa Forest Reserve, Tabora Region, Tanzania (Each cell = I 00m x I 00m = l ha). 

Keys: Red dots = dbh size 3 - l 0 cm; diamond-shaped green = dbh size I I - 25 cm; 

blue triangles = dbh size > 25 cm. 

4 ~ --... ... 
j l"P 
,l ··~ • - 1:~ • 

- ~ -
JI ► 4 J 1 ..... 

' ... ~~ • , .. 
.. &\ 

• ... ... jl 

•t . a) b) l.----1.----L _ __J___...-::_.~ -----1-_J 

Figure 4.lb Distribution of Pterocarpus tinctorius in sampled area of North Walla II 

(a) and south Walla I (b) at Urumwa Forest Reserve, Tabora Region, Tanzania (Each 

cell = l00m x 100m = lha). 
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Within all sampled populations in Urumwa Forest Reserve, however, P. tinctorius was 

well-stocked with large individuals(~ 25 cm dbh) but poorly stocked in terms of trees :S 

15 cm per hectare (Figure 4.3a). 

0.45 

0.40 

0.35 

3.-5. 6.-10. 11.-15 16-20 21-25 26-30 31-35 >35 

Diameter size class (cm) 

Figure 4.3a Individual per hectare, by size class, all samples combined for Pterocarpus 

tinctorius at Urumwa Forest Reserve, Tabora Region, Tanzania 

For S. spinosa, stocking mainly with small individual trees, ranged from a little over 

two individuals per hectare (Population 2 - North Walla II) to as many as 20 individuals 

per hectare (Population 1 - North Walla I) (Table 4.6). 

Table 4.6 Per hectare Strychnos tree density by size class in sampled populations at 

Urumwa Forest Reserve, Tabora Region, Tanzania 

Dbh size Sampled populations (Areas) 
class (cm) 

Pop 1 - NW I (5 Pop2 - NW II (46 ha) Pop 3 - SW I (21 All population 
ha) ha) mean±SD 

3 - 5 9.80 1.09 1.81 4.23 ± 4.83 

6 - 10 9.00 0.57 1.81 3.80 ± 4.55 

11 - 15 0.60 0.19 0.52 0.41 ± 0.22 

16 - 20 0.40 0.22 0.48 0.37 ± 0.13 

21 - 25 0.20 0.11 0.09 0.13 ± 0.06 

26 - 30 0.04 0.01 ± 0.02 

31 - 35 0.05 0.02 ± 0.03 

> 35 

All trees 20.00 2.18 4.76 8.98 ± 9.63 
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S. spinosa represents a well-stocked species in Urumwa Forest Reserve with many 

small trees (size :5 10 cm dbh) although has few individual > 25 cm dbh (Figure 4.3b). 
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Diameter size class (cm) 

Figure 4.3b Individual per hectare, by size class, all samples combined for Strychnos 

spinosa at Urumwa Forest Reserve, Tabora Region, Tanzania. 

4.4 Discussion 

For the miombo woodlands of Urumwa Forest Reserve, the present study has indicated 

differences in the population structure of the two 'case study' species. The population of 

Pteroca,pus tinctorius is structurally characterized by larger trees (> 25 cm dbh) with 

poor representation of smaller trees (:5 20 cm dbh), indicating a population at risk of 

elimination. The population of S. spinosa at Urumwa is mainly of trees less than 10 cm 

dbh, indicating its higher recruitment capacity or it might be a species with constant 

rejuvenation (Lykke, 1998), having a healthy population which is stable and self

maintaining. Interpretation of the results from a survey on a single occasion must, 

however, be continuously. A single survey does not offer a useful view for the long

term prospects of a population. In the case of P. tinctorius, which has many large 

individuals, it can be argued that, as long as seed sources survive and management can 

undertake appropriate interventions, the population can be sustained. A more difficult 
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issue with this species is the potential genetic erosion or thinning of the large tree part 

of population, isolating individuals from cross-pollination. For S. spinosa, it is difficult 

to differentiate the juveniles and adult trees. Probably the species has old individuals 

which are still quite small and even ones are <3 cm dbh, below the survey threshold 

may be older than P. tinctorius individuals of the same size. 

The massive deforestation reported to have occured in the miombo woodlands of central 

Tanzania particularly Tabora Region (Lawton, 1982) might have affected the population 

structures and distribution of the two 'case study' species in Urumwa Forest Reserve. 

Nevertheless, the observed difference in population structures by size classes between 

'case study' species at Urumwa, could still reflect other factors that have previously 

been reported to affect the structure and composition of dry woodland or miombo in 

south-central Africa, including disturbances such as fire (Kikula, 1986; Chidumayo, 

1988a) and anthropogenic factors including commercial charcoal production (Monela, 

et al. , 1993) which is non-selective on what size of tree to fell, and cutting of building 

poles (Luoga et al. , 2000c). All these types of disturbances were noted inside Urumwa 

Forest Reserve and additionally, the impact of overgrazing by domestic livestock 

(Figure 4.4). 

Figure 4.4 Some of the disturbances encountered inside Urumwa Forest Reserve, 

Tabora Region, Tanzania. 
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In terms of the density of the two 'case study' species, the study has demonstrated a 

lower stocking of P. tinctorius compared with S. spinosa which seem to be well

stocked, even though with smaller trees. At the same time, both species are, overall 

sparsely distributed (Figures 4.3a - 4.3d; 4.4a - 4.4c) in the miombo woodlands of 

Urumwa Forest Reserve. On would need to travel long distance within the reserve to 

collect medicinal materials of these species, if large quantities were required. This 

highlights the need to pay attention to the species in future, if possible considering their 

cultivation in home gardens, taking advantage of the existing agroforestry techniques or 

domestication in community woodlots, reducing pressure on vulnerable (and probably 

declining) natural populations, and ensure availability of the resources nearer users 

especially women. It has been suggested that, domestication of indigenous plants in 

agroforestry systems (Teklehaimanot, 2004), could provide not only continuous tree 

cover and contribute to plant material supply, but also improve productivity and 

sustainability of farming system through maintained soil fertility, while reducing 

pressure from the wild sources. 
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lsoflavonoids & other bioactives in 
Pterocarpus tinctorius 



CHAPTERV 

BIOACTIVE COMPOUNDS IN PTEROCARPUS TINCTORIUS WITH SPECIAL 

REFERENCE TO ISOFLA VONOIDS 

This chapter deals with the determination of bioactive compounds in Pterocarpus 

tinctorius with special reference to isoflavonoids. A background section ( 5 .1) gives a 

brief state-of-knowledge review of the research. Section 5.2 describes the materials and 

methods employed, and considers the sampling strategy (5.2.1), experimentation and 

data analysis (5.2.2). In the results section (5.3), findings are reported in terms of 

confirming presence in crude extracts of the plant parts (5.3.1 ), their concentration there 

(5.3.2) and other associated compounds isolated and identified from parts of the tree 

species (5.3.3) providing evidence for their bioactivity. Section 5.4 is a discussion. 

5.1 Background 

The choice of studying Pterocarpus tinctorius was made in part because ethnomedical 

data from local communities around the miombo woodlands of Urumwa indicate 

extensive utilization in traditional medicine. Pterocarpus tinctorius has, however, 

received very little scientific attention compared with other species in the genus, 

although over 50 years ago King et al. (1953) reported the presence of simple aliphatic 

natural products (mainly pterostilbenes) in the hea1iwood of the species. Awareness that 

bioactive compounds, notably isoflavonoids, have been isolated from other Pterocarpus 

species, and other members of the Pterocarpus clade, and that there is evidence of their 

bioactivity in human body physiology (Appendix Vlb ), suggested this investigation of 

Pterocarpus tinctorius would be of interest. 

An updated phytochemical context, expressed as reports of compounds reported for 

genus Pterocarpus is given by Southon et al. (1994a, b ). There is information for 

thirteen species. Flavonoids, particularly isoflavonoids such as isoflavones, 

pterocarpans, isoflavans and isoflavanones are reported (Table 5 .1) as principal 

constituents. Isoflavonoids constitute a large and very distinctive subclass of the 

flavonoids and can be categorized into several groups: isoflavones ( e.g. formononetin, 

genistein and prunetin), isoflavanones, rotenoids, pterocarpans (e.g. homopterocarpin), 

isoflavans (e.g. vestitol), isoflavanols, isoflav-3-enes and 3-arylcoumarins (Dewick, 

1993). 
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Table 5.1 List of flavonoids and other compounds reported to occur in the genus Pterocarpus 

Compound name Compound parent P. soyauxii P. P. P. P. i11dic11s P. P. mars11pi11111 P. offici11alis P. OSI/II P. S{l/llali1111s 
group (Southon et Taubert** a11gole11sis dalhergioides eri1utce11s Willd. 111acrocarp11s Roxb. Jacq.** Craib* L. f. 
al., 1994a, b) DC. * DC. Poiret* Kurz. 

lsoflavan Flavonoid 10 

lsoflavone Flavonoid IO 9,33,34,52 57 II 12,20 4, 27, 46, 49, 2, 5 35 
50,66 

Isoflavanone Flavonoid 69 29 

Simple pterocarpan Flavonoid 10, 11, 35 35, 57, 60 12,20 7,35,60 2,5 5 

a-Methyldeoxybenzoin Flavonoid 8,34 2 20 

Flavanone Flavonoid 9 69 4 , 10, 46,60,66 35 

Chalcone Flavonoid 22 69 4 , 10,46 35 

Aurone Flavonoid 4 , 10,41 , 46 32 

Flavone Flavonoid 10,46 

Flavan-3-ol Flavonoid 17 

Flavonol Flavonoid 10 4, 10 

Flavan Flavonoid 13 

Diarylpropane Flavonoid 41,65 

Biflavonoid Flavonoid 5 4, 40, 64 

Hypapho1ine Alkaloid 30 

Note: **=Closely related to P. tinctorius Welw.; *=moderately closely related to P. tinctorius Welw; Numbers inside the cells are references in appendix Via 
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Over 95% of known isoflavonoids are present in legumes (Fabaceae), in particular, in 

the subfamily Papilionoideae (Dewick, 1993; Harbome, 1994). They have a limited 

distribution in plants, and are almost restricted to the legumes, where they perform 

various functions including roles in Rhizobium nodulation and antimicrobial 

phytoalexin formations (Bohm, 1998; Dixon and Paiva, 1999). Many isoflavonoids 

exhibit medicinal properties and they are common constituents in human diets (Bohm, 

1998; Davis et al., 1999). Recently, increased attention has been paid to isoflavones 

such as genistein, formononetin and prunetin due to their importance for human health 

(Cos et al., 2003), and especially in the mammalian health-promoting effects of 

isoflavonoids to prevent bone loss and several cancers (Dixon and Steele, 1999; Dixon 

et al., 1999). 

Initially nine isoflavonoids (Table 5.2) were targeted for studies based on reported 

bioactivity and the fact that the compounds have never been reported in Pterocarpus 

tinctorius. However, due to limitations in obtaining reference standard materials from 

commercial sources, the number was narrowed to five isoflavonoids: formononetin, 

genistein, prunetin, vestitol and homopterocarpin. 

The present exercise therefore seeks to ascertain and provide an understanding of the 

presence of these five isoflavonoids in material of Pterocarpus tinctorius from the 

miombo woodlands of the study area. Specifically the study aims to: (i) isolate and 

identify the isoflavonoids if they are present in the leaves, stem bark and root bark of 

the tree species, (ii) quantify and compare the composition of the five isoflavonoids in 

different parts of the plant and (iii) identify additional compounds - where possible 

including other isoflavonoids present. 
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Table 5.2 List of initially targeted compounds of interest for Pterocarp us tinctorius analysis 

lsoflavonoids category Compounds name(s) (Harbome and 
Baxter, 1993, South on et al., 1994b) 

lsoflavones Formononetin 

Prunetin 

Genistein 

lsoflavan Yestitol 

Simple pterocarpans Homopterocarpin 

Maackian 

Pterocarpin 

Yesticarpan 

Medicarpin 

Pterocarpus species and other species from the 
"Pterocarpus clade" 

P1erocmpus soyauxii, P. indicus, Tipuana tipu, 
Centrolobium robustwn, C. sclerophyll11m, C. 
tomentosum 

P. soyauxii, P. angofensis. P. santafinus 

P. angolensis 

P. soyai.Lt ii, Centrofobium tomentosum 

P. soyatltii, P. dalbergioides, P. indicus, P. 
macroca,pus. P. osun, P. santa/inus 

Evidence of biological activity 

antifungal, antihypolipidaemic (Harbome and Baxter, 1993) 

antiviral (Southon et al., 1994b) 

antifungal, oestrogenic, antiperoxidative (Harbome and 
Baxter, 1993)); weak antibacterial and oestrogenic, induce 
cell differentiation(Southon et al., 1994b ); oestrogenic, 
antioxidant, anticarcinogenic, anti-atherogenic, anti
osteoporotic (Barnes and Peterson, 1995; Wei et al., 1995; 
Wang et al., 1996; Lamartiniere, 2000) 

antifungal (Harborne and Baxter, 1993) 

antifungal(Harbome and Baxter, 1993) 

P. dalbergioides antifungal (Harbome and Baxter, 1993; Southon et al. , 
1994b) 

P. dalbergioides, P. indic11s, P. macrocarpus, P. 0s1111, antifungal (Harborne and Baxter, 1993) 
P. santalinus 

Platymiscium trinitatis antifungal (Harborne and Baxter, 1993) 

Platymiscium trinitatis, Centrolobium robustum, C. antifungal (Harborne and Baxter, 1993) 
sclerophyllum, Arachis hypogaea 
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5.2 Materials and methods 

5.2.1 Sampling strategy 

5.2.1.1 Plant selection and identification 

An ethnobotanical approach (Martin, 2004) was used in sampling. In this approach, the 

species is selected based on its daily use for traditional medicine to cure different 

ailments by local communities. Prior to actual collection, a list of more than 10 

medicinal plant species drawn by local communities around Urumwa was taken as an 

indication of "potential species". These "potential species" were identified with the 

assistance of a local plant identifier and collector, during a reconnaissance survey to 

develop a general scenario of where the species grow and their abundance in the reserve 

(Table 3.21 - Chapter III). The Institute of Traditional Medicine, Tanzania, was then 

consulted for information on on-going phytochemical studies and the scientific state-of

knowledge of the medicinal plants in the miombo woodlands of Tabora, particularly 

Urumwa Forest Reserve. 

Individual plants of P. tinctorius were provisionally identified using Mbuya et al. 

(1994), and then collected specimens were compared with voucher specimens at 

TAFORI-MWRC, Tabora. Finally, identification was confirmed by an experienced 

taxonomist. Three sets of voucher specimens were prepared. One set designated ITM-

3712, was deposited at the Institute of Traditional Medicine, Muhimbili University 

College of Health Sciences, Dar es Salaam, and a second at the TAFORI-MWRC 

herbarium in Tabora. A third set will be deposited at National Herbarium of Tanzania, 

Arusha. 

Having established its suitability in terms of availability in the reserve and the scientific 

state-of-knowledge, Pterocarpus tinctorius was selected as a 'case study' species. Final 

selection was confirmed on the basis of its abundance in the reserve as demonstrated by 

local communities, and the perceived need for scientific info1mation regarding its 

phytochemical characteristics. 

5.2.1.2 Plant materials collection 

Three types of P. tinctorius material (root bark, stem bark and leaves) were collected in 

the natural habitat at Urumwa Forest Reserve in September/October 2004. Collecting 
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was early in the morning (6.00-10.00 h, local time), in relatively cool ambient 

temperature. The different plant materials were collected from healthy trees apparently 

free from fungal and bacterial infections. The source tree positions were recorded using 

a Global Position System (GPS) facility. 

From each tree, two or three roots (2 to 5 cm diameter; 15 cm to 100 cm long) were 

collected. For bark, two pieces (5 cm - 10 cm long) were stripped from the stem 1.3 m 

above the ground while in the case of leaves, a mixture of young and mature leaves 

(50% each) was collected following the local practice for selecting and removing 

material intended for local medicinal use. After collection, samples were pooled by 

plant organ before processing. 

5.2.1.3 Sample field treatment and processing 

The sample field treatment, and processing employed, followed procedures 

recommended by Harborne (1998). Before packaging roots, stem bark and leaves were 

cleaned to remove debris and other unwanted materials like soil and sand. Within 60 

minutes of collection, roots were peeled using a sharp knife to detach the bark, which 

was retained for analysis. The root cores were discarded. Stem bark was chopped into 

small pieces to enable quick drying. 

After preparation, samples were weighed, packed in labelled plastic mesh bags and 

temporarily stored (up to 4 h) under shade in a cool, dry place before transportation out 

of the field. Field quantities of approximately 2 kg of cleaned root bark, 2 kg of stem 

bark and 2.5 kg of leaves were collected. Transportation from the field took place as 

soon as the collection of samples from the tree species was completed. 

The drying process started an hour later, after field collection and treatment, by 

spreading them separately on wide plastic mats. A seven days time-pe1iod was taken to 

dry leaves and a 14 days time-period to dry root and stem bark samples. Material was 

turned four times a day to ensure unifonn drying and prevent decay. After drying the 

material was stored in a cool, dry dark place in plastic mesh bags for 5 days before 

processing further into fine powder for long term storage. Grinding of dry plant material 

into fine powder was done in the Forest Biology Department laboratory, Sokoine 

University of Agriculture, Tanzania using a micro-mill grinder. The ground fine 

powders were stored in labelled air-tight plastic containers, in a cool and dry dark place 
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for 30 days before transportation to University of Wales, Bangor, UK, for further 

analysis. On arrival at Bangor, the samples were freeze-dried at -4 °C, while awaiting 

laboratory analysis. 

5.2.2 Laboratory procedures and data analysis 

5.2.2.1 Chemicals and standards preparation 

The chemicals mainly methanol, acetonitrile, phosphoric acid, formic acid and water, 

used for HPLC (high performance liquid chromatography) were of analytical grade 

from Fisher Scientific (Fairlawn, UK). lsoflavonoid standard reference chemicals 

(98.9% purity) were of fonnononetin, prunetin, genistein, homopterocarpin and vestitol, 

purchased from Apin Chemicals Company Ltd (Oxon, UK). 

Standard stock solutions were prepared in small quantities at various concentrations in 

10 ml methanol: water (90:10, v/v), stored in a dark place at 4°C and brought to room 

temperature before use. Working solutions were prepared each day of analysis by 

diluting 0.50 ml of standard stock solution with the required quantity of methanol: water 

(90: 10, v/v) depending on the concentration of the compound to be analysed. The aim 

was to have a solution of minimum concentration for better peak resolution during 

chromatographic analysis. 

5.2.2.2 Plant materials preparations and extractions 

Extraction of bioactive compounds from plant tissue is the most important step in the 

preparation of crude extracts for chromatographic analysis. The technique and solvents 

used must assure a good transfer of compounds from solid to liquid matrix in order to 

obtain a representative, selective and pure extract. For isolation of plant constituents, the 

commonly used methods have been maceration, shaking and soxhlet extraction for 

stable substances (Hostettmann et al., 1998). For this study, maceration was adopted as 

the method of extraction. 

Sample preparation followed a modification of the method used by Xiao et al. (2004) 

where approximately 2 g of freeze-dried powdered root bark, stem bark and leaves of P. 

tinctorius were extracted by cold maceration at room temperature using 20 ml methanol: 

water (90: 10, v/v) for 48 h. Prior to maceration, the freeze-dried plant materials were 

brought to room temperature by placing them in a desiccator for at least 18 h, care being 
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taken to avoid undesirable chemical changes by ensuring that the materials were not 

exposed to light. The macerated plant extract in aqueous methanol was then separated 

from the plant material powder by centrifuging at 5000 rpm for 5 minutes. The 

supernatant solution was filtered using a Whatman 0.2 µm nylon filter into an amber 

glass vial prior to HPLC analysis. 

5.2.2.3 Analytical procedures 

Generally, no single analytical method provides sufficient visualization of the 

metabolite in plants; hence different techniques are suggested (Hall et al., 2002) for 

comprehensive profiling. The selection of most suitable technique is generally a 

compromise between speed, selectivity and sensitivity (Sumner et al., 2003). Therefore, 

for this case study, the reversed-phase HPLC commonly used for separation of complex 

mixtures of phenolic compounds and other natural products in plant extracts (Suarez et 

al., 1996) was used to analyse the plant material samples with threefold replication. 

Most of the methods for the analysis of isoflavonoids have been based on HPLC use 

(Dewick, 1993; Abhyanka et al., 2005). However, the use of HPLC coupled with 

UVNIS detector according to Prasain et al. (2003) fails to detect unknown compounds 

in a crude extract in contrast with mass spectrometry which allows detection of both 

known and unknown compounds. Therefore, for the detection of other compounds and 

possibly isoflavonoids whose standards had not been available from the commercial 

sources, the use of high performance liquid chromatography coupled on-line to mass 

spectrometry (HPLC-MS) was used in this study. 

High performance liquid chromatography/ultraviolet/visible spectrometry 

The HPLC system, ProStar 800 (Varian, UK) equipped with a binary pump (ProStar 

230) and an autosampler (ProStar 410), coupled on-line to the ultraviolet visible 

spectrum (UV /VIS) detector (Pro Star 310) and controlled by Hercule 2000-

chromatography interface from JMBS software for scientists, was used. A Phenomenex, 

Hypersil Cl 8 (ODS) (250 mm x 4.6 mm; 5 µm particle size) analytical column was 

used. 

The modified gradient elution adapted from Brolis et al. (1998) and Xiao et al. (2004) 

was used. The mobile phase consisted of water containing a volume fraction of 0.1 % 
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phosphoric acid (99.9:0.1 , v/v)-(A), and acetonitrile also with a volume fraction of 0.1 % 

phosphoric acid (99.9:0.1, v/v)-(B). The flow rate was maintained at 1 ml/min and the 

column oven at room temperature. A linear gradient programme was used as follows: 

Time (minutes} Solvent A(%} Solvent B (%} 

0 10 90 

10 15 85 

20 20 80 

25 75 25 

28 0 100 

33 0 100 

A sample injection volume of 10 µl was used. Before and after the batch samples a 

standard stock solution of a particular isoflavonoid was analysed and the data produced 

recorded. The column was rinsed with a 15:85 (v/v) mobile phase for 5 minutes and 

equilibrated for 3 minutes before injecting another sample, in order to clean and get rid 

of the remaining compounds within the column. 

The chromatographic profile was recorded at a fixed wavelength of 254 nm and 

identification of substances in the plant extracts was achieved by comparing their 

retention times (tR) and the peak areas with those of authentic isoflavonoids reference 

standards. The relative concentrations were calculated on the basis of peak areas. In 

matching retention times of plant extracts with standards, an allowable error of ±30 

seconds was used to overcome experimental errors which might have arisen during 

analysis. 

High performance liquid chromatography - mass spectrometry 

Chromatographic conditions similar to those applied in HPLC-UV/VIS analyses were 

adopted for qualitative analysis of plant extracts. However, a change was made to the 

mobile phase, due to the incompatibility of phosphoric acid with mass spectrometry. 

The detection method also incorporated a method modification by Lapcik et al. (2005). 

For the HPLC-MS work, the mobile phase consisted of water (98%) with a volume 

fraction of 2% fom1ic acid (A), and 100% acetonitrile (B). The flow rate was 

maintained at 1 ml/min and the column oven operated at room temperature. The 

chromatographic profile was recorded at 254 nm. The column was rinsed with a 15:85 

101 



(v/v) mobile phase for 5 min and equilibrated for 3 minutes before injecting another 

sample. The effluent from the liquid chromatograph was introduced directly into the 

quadrupole mass spectrometer (for mass measurements and ion detection) operating in 

the positive ESI (Echellette Spectrograph Imager) mode. The nebulizer gas pressure was 

413.70 kPa, the drying gas was set at 121 per minute at temperature of 300°C and the 

capillary voltage was 2150 V. Individual compounds were identified by comparison of 

their retention times and molecular ion fragments with mass spectra library data and 

published literature. 

5.2.2.4 Data generation 

The external standard method described by Rouessac and Rouessac (2000) was used. In 

this method, firstly a solution of known composition (CRef) of the reference compound 

is prepared of which a known volume (V) is injected. Secondly, the corresponding area 

(ARef) in the chromatogram is measured and recorded. Without changing the 

chromatographic conditions of analysis, the same volume (V') of the sample containing 

an unknown composition of analyte, Cunk, is injected on the same column. The eluting 

peak that corresponds to the analyte has an area, Aunk• Lastly, because an identical 

volume of both samples has been injected, the ratio of the area is proportional to the 

composition with areas dependent on the injected quantity; mi = CN, where; mi = 

quantity of compound i injected on the column and Ci = composition of compound i. 

Using the two chromatograms and the equation; mi = KiAi, (where Ki is the absolute 

response factor for compound i and Ai is the area of the eluting peak for compound i) 

the following relationships are obtained: 

Cunk = K. Aunk 

For area determination, the upper limit (vertical-axis above zero value) was :SI 

absorbance (or :SlOOO micro absorbance), and the lower limit (vertical-axis) was not 

supposed to be below zero absorbance on the chromatogram. The final concentration of 

the unknown analyte (Cunk) was in mg/ml. The conversion to mg/g of dry weight of 

sample material dissolved was done and later all the figures multiplied by 1000 to 

obtain concentrations in parts per million (ppm). 
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Qualitatively, the identification of other unknowns in different parts of P. tinctorius was 

using NIST 05 (Version 2.0d) mass spectra library and comparison of the spectra results 

with data in the literature (Harbome and Baxter, 1993; Southon et al., 1994a, b; 

Harbome et al., 1999; Dictionary of Natural products, 2004). 

The contents of each isoflavonoid in three samples each of leaf extract, stem bark 

extract and root bark extracts were statistically tested for significance with the data 

expressed as means ± standard deviation (SD). The significant difference between 

extract sources were determined by one-way analysis of variance (ANOVA) using 

MINIT AB 13 computer software. Whenever a significant difference was observed 

between tested means, Fishers' least significant difference (LSD) test (Ashcroft and 

Pereira, 2003) was used for separation. A p-value of 0.05 or lower was considered 

significant. 

5.3 Results 

5.3.1 Isoflavonoid in crude extracts 

Chromatographic analysis of isoflavonoids from crude extracts of leaves, stem bark and 

root bark of P. tinctorius confirmed the presence of formononetin, prunetin, genistein, 

vestitol and homopterocarpin (Figure 5.1 ) . 

HO'-.._~xO ,r '-... 
I If ; 

/~, /'~~,. 
H II • II I II . . 

OH o •'-.._-,::r' '-.._ 
? OH 

Formononetin Genistein Homopterocarpin 

Prunetin Vestitol 

Figure 5.1 Structures of isoflavonoids analysed in parts of Pterocarpus tinctorius 
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The mean retention times for all plant part extracts especially stem bark were related to 

those of the entire standard reference compounds (Table 5.3), although the leaf extracts 

mean retention times was less than 1 minute for formononetin, prunetin and vestitol. 

Table 5.3 Mean retention times of standard references versus plant extracts of 

Pterocarpus tinctorius from Urumwa Forest Reserve, Tanzania 

Reference compound Mean retention time (minutes) (N = 3) 

F ormononetin 

Genistein 

Homopterocarpin 

Prunetin 

Vestitol 

Standard reference 

2.73 

2.66 

3.29 

2.87 

2.69 

N = number of independent analyses per sample 

Leaves Stem bark 

0.85 2.53 

2.46 2.52 

2.22 3.28 

0.84 2.54 

0.84 2.54 

Root bark 

2.53 

2.45 

1.10 

2.52 

2.53 

Large poorly separated peaks for almost all of the analysed isoflavonoids can be noted 

in leaf, stem bark and root bark chromatograms (Figures 5.2a - 5.2e), sometimes rising 

above the vertical-axis upper detection limit. It can also be noted that the peaks had no 

correlation with quantification of the isoflavonoids, but their appearance implied 

presence of other dominant compounds in extracts of P. tinctorius, which prompted the 

use of the mass spectrometer approach to qualitatively identify those compounds. 
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Figure 5.2a HPLC-UV /VIS chromatograms of standard formononetin versus methanolic plant extracts of Pterocarpus tinctorius from Urumwa 

Forest Reserve, Tanzania. (AU = Absorbance value; Horizontal lines represent retention time in minutes) 
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Figure 5.2b HPLC-UVNIS chromatograms of standard genistein versus methanolic plant extracts of Pteroca,pus tinctorius from Urumwa Forest 

Reserve, Tanzania. (AU= Absorbance value; Horizontal lines represent retention time in minutes) 
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5.3.2 Isoflavonoids concentrations 

Analysis of the three crude extract samples of leaves, stem bark and root bark of P. 

tinctorius in three-fold replication revealed no significant difference in isoflavone 

(formononetin, genistein and prunetin) concentrations. On the other hand, simple 

pterocarpan (homopterocarpin) concentration varied significantly (Figure 5.3) with 

the material analysed (F = 10.63, p<0.05). The concentration was significantly higher 

in the stem bark (mean± SD = 25.83 ± 2.36) than in leaves (mean ± SD= 7.3 ± 1.20) 

or root bark (mean ± SD = 0.87 ± 1.50) and significantly higher in the leaves when 

compared to root bark. Isoflavan (vestitol) concentration also varied significantly (F = 

59.52, p<0.05) with a significantly lower concentration (mean ± SD = 1.0 ± 1.73) in 

the leaves. 
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Vestitol 

Figure 5.3 Mean isoflavonoid concentration in parts of Pterocarpus tinctorius from 

Urumwa Forest Reserve, Tabora Region, Tanzania. Plant parts having same letter 

superscript in each isoflavonoid type are not significantly difference in mean 

concentration (LSD test, p<0.05). 
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5.3.3 Other compounds isolated from parts of P. tinctorius 

Several other compounds representing nine main categories (Table 5.4), recognized in 

the Dictionary of Natural Products (2004) were isolated and identified from the crude 

extracts of Pterocarpus tinctorius using the mass spectrometer. Root bark extracts 

contained all of the identified compounds (Table 5.4). Stem bark extracts lacked the 

carbohydrates, while leaf extracts lacked isoquinoline-type alkaloids, carbohydrates 

and terpenoids. Details of individual compounds from each category reported from 

Table 5.4 are presented in Appendices VIila, Vlllb and VIiie. 

Table 5.4 Other compounds isolated from leaves, stem bark and root bark of 

Pteroca,p us tinctorius from Urumwa Forest Reserve, Tabora Region, Tanzania. 

Compound category 

Flavonoids: Coumarins 

lsoflavonoids 

Alkaloids: Simple acyclic amine 

Steroids 

Miscellaneous acyclic amine 

lndole-type 

lsoquinoline-type 

Quinoline-type 

Colcl1 icine-type 

Lup ine-type 

Stil benoids 

SANP 

PANP 

Po lyketides 

Carbohydrates 

Terpenoids 

Plant parts analysed 

Leaves Stem bark 

+ + 

+ + 

+ + 

+ + 

+ + 

+ 

+ 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ 

( + ), denotes presence of a compound category; (-), denotes absence of a compound category 
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5.4 Discussion 

The present study reports for the first time the presence of five isoflavonoids in 

Pterocarpus tinctorius: three isoflavones (formononetin, prunetin and genistein), an 

isoflavan (vestitol) and a simple pterocarpans (homopterocarpin). One or more of 

these compounds could explain the perceived efficacy of the species as a medicinal 

plant used by the Urumwa communities since almost all of the detected isoflavonoids 

have been reported to have physiological effects on human body. 

The findings are consistent with what past researchers have observed in terms of the 

presence of isoflavonoids in Pterocarpus species, but differ in that most previous 

reports are of isoflavonoid occurrences in heartwood or sapwood. Thus, formononetin, 

prunetin, homopterocarpin and vestitol have been reported in the heartwood of P. 

soyauxii (Appendix VIa), and genistein and prunetin in the heartwood of P. 

angolensis. Homopterocarpin has been reported in the heartwood of P. dalbergioides, 

P. osun, and P. macrocarpus (Appendix VIa) and in the sapwood of P. santalinus. 

Homopterocarpin and formononetin have also been reported in the heartwood of P. 

indicus. 

Results from the present study show that in P. tinctorius concentrations of the 

isoflavonoids detected are low (less than 50 ppm), and that in the cases of 

homopterocarpin and vestitol they vary with plant part. Homopterocarpin 

concentration was maximal in stem bark. Vestitol concentration was much lower in 

leaf material than in stem bark and root bark. The reason for these variations in the 

different parts of P. tinctorius has not been explored in the present study but, a study 

by Mazur et al. (1998) speculated that, differences in the specificity of analytical 

method might sometimes be cause of such results. It should be kept in mind that any 

comparisons between results and techniques applied do not hold true without analysis 

of the same samples. 

There are past studies which provide evidence of bioactivity for the isoflavonoids 

studied here, supporting the use of P. tinctorius in the traditional health care system of 

the Urumwa communities. In a leguminous plant, Platymiscium floribundum, Militao 

et al. (2005) observed homopterocarpin among isolated pterocarpans which showed 

antimitotic properties. Homopterocarpin is among the simple pterocarpans which 
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Falcao et al. (2005) observed to show cytotoxic activity against five human cancer 

cell lines in vitro. Similarly, anticancer activity of homopterocarpin from root extracts 

of the medicinal plant Glycyrrhiza pallidiflora, from China, has been observed by 

Wei-dong et al. (2001). Those authors found that homopterocarpin could inhibit (at 

lower concentration) or kill (at higher concentration) human's liver cancer cells under 

cultured condition. 

Vestitol is among six natural phenolic components isolated from roots of Dalbergia 

odorifera T. Chen, which have been observed to show antioxidant activities (Wang et 

al., 2000). From the debarked stem of a leguminous plant, Millettia racemosa, Rao 

and Krupadanam (1994) found vestitol to have promising bactericidal activity. 

Vestitol from extracts of a leguminous medicinal plant, Glycyrrhiza uralensis from 

China, have been found to exhibit strong antibacterial activity against Helicobacter 

pyroli. This bacterium is found in the stomach and duodenum, and recognized as an 

agent of peptic ulcers in human beings (Fukai et al. , 2002). 

Potent anti-tumour promoter activity attributable to formononetin and other 

isoflavonoids has been reported by Konoshima et al. (1988). A recent study by Nestel 

et al. (2006) has found that oral consumption of formononetin, among other 

isoflavones can help to reduce blood pressure and central arterial stiffness in 

ove1weight men and postmenopausal women, indicating potential for reducing 

cardiovascular risk. 

Genistein is a phytoestrogen with a wide variety of pharmacological effects in animal 

cells, including chemoprevention of breast and prostate cancers, cardiovascular 

disease and post-menopausal ailments (Polkowski and Mazurek, 2000; Dixon and 

Ferreira, 2002). Additionally, genistein has been observed to induce differentiation of 

leukaemia cells (Katagiri et al., 1992), and to inhibit endothelial cell angiogenesis 

relevant to tumour metastasis (Fortis et al., 1993), and there is evidence of anti

inflammatory properties of the compound in granulocytes, monocytes and 

lymphocytes of the human body (Verdrengh et al., 2003). 
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CHAPTER VI 

BIOACTIVE COMPOUNDS IN STRYCHNOS SPINOSA WITH SPECIAL 

REFERENCE TO INDOLE ALKALOIDS 

This chapter is concerned with the bioactive compounds of Strychnos spinosa, with 

special reference to two monoterpenoid indole alkaloids. The chapter is in four sections. 

The background section (6.1) provides a brief state-of-knowledge review. The materials 

and methods section (6.2) describes the sampling strategy (6.2.1) and the laboratory 

procedures and data analysis (6.2.2). The analytical results are reported in section 6.3 

and discussed in Section 6.4, in terms of the presence of the indole alkaloids in crude 

extracts of the plant parts, their concentration there and other associated compounds 

isolated and identified. 

6.1 Background 

Strychnos spinosa (Loganiaceae) was investigated due to awareness that bioactive 

compounds, notably indole alkaloids, have been isolated from Strychnos species, and 

other members of the Loganiaceae clade (Appendix Vllb ). S. spinosa is used by 

communities depending on the miombo woodland of Urumwa in western Tanzania, to 

treat various ailments (Table 3.21 - Chapter III). 

The phytochemical context, expressed as reports of compounds reported for genus 

Strychnos overall is given by Buckingham (1994), while relevant past studies on 

African Strychnos are reviewed by Ohiri et al. (1983). Together, these sources 

document information for fourteen African species. Monoterpenoid indole alkaloids, 

particularly Strychnos-alkaloids, indoloquinolizidine, condylocarpan, akuammiline, 

bisindole, ajmalicine and corynanthe are repo1ied (Table 6.1) as principal constituents. 
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Table 6.1 Indole alkaloids reported to occur in African members of section Spinosae and related sections of the genus Strychnos 

Section Species 

Spinosae S. cocculoides 

Aculeatae S. aculeala 

Breviflorae S. aftelii 

S. ango/ensis 

S. dolic/101/iyrsa 

St_!}'._chnos-alkaloids 

Diaboline derivatives 

Henningsamine derivatives 

Strychnofendlerine and 
derivatives, 
Spennostrychnine, Splendine 
and derivatives 

Bisnordihydrotoxiferine and 
derivatives, Bisnor C-alkaloid 
H, WGA, Diaboline, 
Caracurine V and derivatives, 
Longicaudatine 

Diaboline and derivatives, 
WGA and de1ivatives, 
Caracurine V 

WGA and derivatives, Bisnor 
C-curacu,ine, Bisnor C
alkaloid D, 
Bisnodihydrotoxiferine, and 
derivatives, Caracurine V 
and de1i vatives, Diaboline 
derivatives, Dolichocu1ine 

Dolichothine, Longicaudatine 

lndolo.9.uinolizidine 

nr 

OJ" 

nr 

Angustine 

Angustidine 

nr 
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lndole alkaloid categories 

Cond~an 

nr 

nr 

nr 

Tubotaiwine 

Tubotaiwine 

Condylocarpine 

Akuammiline 

OJ" 

nr 

nr 

nr 

Nor-C
fluorocurarine 

Bisindole Ajmalicine 

OJ" nr 

nr nr 

nr nr 

nr nr 

nr nr 

Co!2'._nanthe 

nr 

nr 

nr 

nr 

nr 



S. henningsii Ho lstine, Holstiline, nr nr Tsilanine nr nr nr 
Condensarnine, Retuline and 

Tsilambine derivatives, Rindline, 
Diaboline and derivatives, 
Henningsamine, 
Henningsoline and 
derivatives, Henningsamide, 
Henningsiine, Splendoline 

St!)'.chnine and derivatives 

S. icaja Vomicine, lcajine, Strychnine nr nr nr nr nr nr 
+ derivatives 

Novacine, 
Bisnordihydrotoxiferine, 
Sungucine and derivatives, 
StJychnohexamine 

S. urceolata Bisnordihydrotoxiferine, nr nr nr nr nr nr 
Bisnor C-alkaloid H, 
Diaboline derivatives, 
Caracu1ine V, L.ong icaudatine 

S. malacoclados Diaboline derivatives nr nr nr nr nr nr 

Penicillatae S. diplotricha Strychnobrasiline, nr nr nr nr nr nr 
Malagashanine 

S. /ongicaudata Strychnovoline, Bisnor C- nr nr nr nr nr nr 
alkaloid H, L.ongicaudatine 

S. tchibangensis nr nr nr nr Usambarine and nr nr 
derivatives 

S. trichoneura nr Angustine, Angustidine, nr nr nr nr nr 
Angustoline 

Scyphostrychnos S. camptoneura Retuline and derivatives, nr nr Alstovine Nr Serpentine Antirhine and 
Akagerine, Camptoneurine derivatives 

WGA = Wieland Gumlich Aldehyde alkaloids; nr, no report seen; *Sapi and Massiot ( 1994) Sources: Buckingham (1994); Southon and Buckingham ( 1989). 
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The monoterpenoid indole alkaloids are a large group of structurally diverse molecules 

found in various species belonging to the Apocynaceae, Loganiaceae, Rubiaceae and 

Nyssaceae (Collu et al., 2001). They create a family of approximately 3000 compounds, 

that include the antineoplastic agents vinblastine and camptothecin, the antimalarial 

drug quinine, and the rat poison strychnine (Facchini, 2001). A number of 

monoterpenoid indole alkaloids have been isolated from botanical sources, and many of 

them have been found to possess significant pharmacological activity: anti

contraceptive, anti-tumour, anti-inflammatory, anti-malarial, bactericidal and 

leishmanicidal in addition to stimulatory or toxic effects on the central nervous system 

(Chaturvedula et al., 2003; Pace et al., 2004). The potent biological activity of some 

alkaloids has led to their exploitation as phannaceuticals, stimulants, narcotics, and 

poisons. Plant-derived alkaloids currently in clinical use include the analgesics 

morphine and codeine, the anticancer agents vinblastine and taxol, the gout suppressant 

colchicine, the muscle relaxant (+)-tubocurarine, the anti-arrythmic ajmaline, the 

antibiotic sanguinarine, and the sedative scopolamine (Facchini, 2001). 

Previous phytochemical studies on the African Strychnos spinosa from Malawi and 

Nigeria have resulted in the isolation of some indole alkaloids, pyridine derivatives, 

lignan, monoterpenoids, triterpenoids and fatty acids from root bark, stem bark, leaves, 

fruits and seeds (Oguakwa et al., 1980; Andesogan and Morah, 1981; Ohiri et al., 1984; 

Msonthi et al. , 1985; Delaude et al., 1992; Morah, 2000). Recently, Itoh et al. (2005) 

isolated and characterized three new secoiridiod glucosides (stryspinoside and 

strychosides A and B) from dried branches of Strychnos spinosa cultivated in Japan 

after introduction from Africa. 

Initially ten indole alkaloids (Table 6.2) were targeted for investigation in the present 

study considering reported bioactivity and the fact that the compounds had not been 

reported in S. spinosa. However, as a result of limitations on obtaining reference 

standard materials from commercial sources, the number was reduced to two. The 

present exercise thus seeks to establish, and provide an understanding of, the presence 

of these two monoterpenoid indole alkaloids, strychnine and brucine, in material of 

Strychnos spinosa from the miombo woodland of the study area. Specifically the study 

aims to: (i) isolate and identify the indole alkaloids if they are present in the stem bark 

and root bark of the tree species, (ii) quantify and compare the concentrations of the two 
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indole alkaloids in parts of the plant and (iii) identify additional compounds-where 

possible including other monoterpenoid indole alkaloids present. When the material for 

analysis was collected (September/October 2004), the trees were not in leaf, so leaf 

material has not been studied. 

Table 6.2 List of initially targeted compounds of interest for Strychnos spinosa analysis 

Bioactivity 

antiplasmodial 

anticonvulsant/central 

nervous system stimulant 

neuromuscular blocking 

agent 

Anti-diarrhoeal 

Alkaloid 

category* 

Strychnos 

Strychnos 

Strychnos 

Strychnos 

Analgesic Strychnos 

spasmolytic /antiamoebic Bisindole 

Name of compound(s) 

Vomicine, 

Malagashanine, 

Longicaudatine 

lcajine, Strychnine, 

Brucine 

Caracurine V 

Bisnordihydrotoxiferine 

lsoretul ine 

Usambarensine 

Name(s) of species with 

compound 

Strychnos icaja 1
, S. henningsii1

, S. 

diplotricha2
, S. mynoides2, S. 

afzelii 1
, S. do/ichothyrsa 1

, S. 

longicaudata2
, S. urceo/ata1

, S. 

afzelii1
, S. dolichothyrsa 1

, S. 

longicaudata2, S. urceolata1 

S. afzelii1, S. do/ichothyrsa1
, 

S .icaja1
, S. henningsii1

, S. 

urceo/ata1 

S. afzelii1
, S. dolichothyrsa 1

, S. 

henningsii1
, S. urceolata1 

S. afzelii1
, S. dolichothyrsa 1 

, S 

icaja 1, S. urceolata 1 

S. henningsii1 

S. tchibangensis2 

1 
= Section Breviflorae, 2 

= Section Penicillatae, 3 = Section Scyphostrychnos, *category based on Sapi 
and Massiot (1 994) 

Among the estimated 190 species, worldwide of Strychnos, only seven have been 

reported to contain strychnine, brucine or both: Strychnos nux-vomica L. - root bark and 

leaves from Tropical Asia (Basser and Bisset, 1982; Bisset, 1976), Strychnos ignatii P. 

Bergius - stem bark from Eastern Malaysia (Bisset and Walker, 1974) and Strychnos 

wallichiana Steud ex DC - rootbark and leaves from Tropical Asia (Bisset, 1976) and 

leaves from Bangladesh (Bisset and Coudhury, 1974); Strychnos lucida R. Br -

rootbark and leaves (Bisset, 1976) from Australia, Strychnos icaja Baillon - stem, root 

bark and leaves (Kambu et al., 1980; Sandberg et al., 1968; 1969b) from Tropical 
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Africa, and Strychnos panamensis - stem bark, root bark, fruits, stem and branches 

(Krukoff et al., 1972; Marini-Bettolo et al., 1972) from Tropical America. 

6.2 Materials and methods 

6.2.1 Sampling strategy 

6.2.1.1 Plant selection and identification 

An ethnobotanical approach (Martin, 2004) was used in sampling. In this approach, the 

species is selected based on its daily use for traditional medicine to cure different 

ailments by local communities. Prior to actual collection, a list of more than 10 

medicinal plant species was selected as "potential species" by local communities around 

Urumwa. These "potential species" were identified with the assistance of a local plant 

identifier and collector during a reconnaissance survey to develop a general scenario of 

where the species grow and their abundance in the reserve (Table 3.21 - Chapter 111). 

The Institute of Traditional Medicine, Tanzania, was then consulted for information on 

on-going phytochemical studies and the scientific state-of-knowledge of the medicinal 

plants in the miombo woodlands of Tabora Region, particularly Urumwa Forest 

Reserve. 

Individual plants of Strychnos spinosa were provisionally identified using Mbuya et al. 

(1994), and then collected specimens were compared with voucher specimens at 

T AFORI-MWRC, Tabora. Finally, identification was confirmed by an experienced 

taxonomist. Three sets of voucher specimens were prepared. One set designated ITM-

3704, was deposited at the Institute of Traditional Medicine, Muhimbili University 

College of Health Sciences, Dar es Salaam, and a second at the TAFORI-MWRC 

herbarium in Tabora. A third set will be deposited at National Herbarium of Tanzania, 

Arusha. 

Having established its suitability in terms of availability in the reserve and the scientific 

state-of-knowledge, Strychnos spinosa was selected as a 'case study' species. Final 

selection was confirmed on the basis of its abundance in the reserve as demonstrated by 

local communities, and the perceived need for scientific information regarding its 

phytochemical characteristics. 

119 



6.2.1.2 Plant material collection 

Two types of S. spinosa material (root bark and stem bark) were collected in the natural 

habitat at Urumwa Forest Reserve in September/October 2004. Collecting was early in 

the morning (6.00-10.00 h, local time), in relatively cool ambient temperature. The 

different plant materials were collected from healthy trees apparently free from fungal 

and bacterial infections. The source tree positions were recorded using a Global Position 

System (GPS) facility. 

From each tree, two or three roots (2 to 4 cm diameter; 15 cm to 50 cm long ) were 

collected. For bark, two pieces (5 cm - 10 cm long) were stripped from the stem 1.3 m 

above the ground. After collection, samples were pooled by plant organ before 

processing. 

6.2.1.3 Sample field treatment and processing 

The sample field treatment and processing employed followed procedures adviced by 

Harbome (1998). Before packaging roots and stem bark were cleaned to remove debris 

and other unwanted materials like soil and sand. Within 60 minutes of collection, roots 

were peeled using a sharp knife to detach the bark, which was retained for analysis. The 

root cores were discarded. Stem bark was chopped into small pieces to enable quick 

drying. 

After preparation, the samples were weighed, packed in labelled plastic mesh bags and 

temporarily stored (up to 4 h) under shade in a cool, dry place before transportation out 

of the field. Field quantities of approximately 2 kg of cleaned root bark and 2 kg of stem 

bark were collected. Transportation from the field took place as soon as the collection of 

samples from the tree species was completed. 

The drying process started an hour later, after field collection and treatment, by 

spreading them separately on wide plastic mats. A 14 days time-period was taken to dry 

root and stem bark samples. Material was turned four times a day to ensure uniform 

drying and prevent decay. After drying the material was stored in a cool, dry dark place 

in plastic mesh bags for 3 days or more before processing further into fine powder for 

long term storage. Grinding of dry plant material into fine powder was done in the 

Forest Biology Department laboratory, Sokoine University of Agriculture, Tanzania 
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using a micro-mill grinder. The ground fine powders were stored in labelled air-tight 

plastic containers, in a cool and dry dark place for 30 days before transportation to 

University of Wales, Bangor, UK, for further analysis. On arrival at Bangor, the 

samples were freeze-dried at -4 °C, while awaiting laboratory analysis. 

6.2.2 Laboratory procedures and data analysis 

6.2.1.1 Chemicals and standards preparations 

The principal chemicals used were methanol, acetonitrile, phosphoric acid, formic acid 

and water used for HPLC (High Performance Liquid Chromatography) and all were of 

analytical grade from Fisher Scientific (Fairlawn, UK). Indole alkaloids standard 

reference chemicals (98.9% purity): strychnine and brucine were purchased from Sigma 

Aldrich (UK). Phosphate buffer solution (100 mM) was freshly prepared in the 

laboratory by dissolving 13.8 g of sodium dihydrogen phosphate monohydrate in 1000 

ml deionised distilled water and the pH was adjusted to 2.0 with phosphoric acid. 

Standard stock solutions were prepared in small quantities by dissolving approximately 

0.07 g of strychnine and 0.05 g of brucine in 10 ml methanol (100%), stored in a dark 

place at 4 °C and brought to room temperature before use. Working solutions were 

prepared each day of analysis by diluting 0.50 ml of standard stock solution with the 

required quantity of methanol: water (90: 10, v/v) depending on the concentration of the 

compound to be analysed. The aim was to have a solution of minimum concentration 

for better peak resolution during chromatographic analysis. 

6.2.2.2 Plant materials preparations and extractions 

Extraction of bioactive compounds from plant tissue was done using maceration as 

adopted for P. tinctorius (5.2.2.2), to obtain a representative, selective and pure extract 

sample for further analysis. 

Sample preparation followed a modification of the method used by Tikhomiroff and 

Jolicoeur (2002) where approximately 2 g of freeze-dried powdered root bark and stem 

bark of S. spinosa were extracted by cold maceration at room temperature using 20 ml 

methanol:water (90: 10, v/v) for 48 h. Prior to maceration, the freeze-dried plant 

materials were brought to room temperature by placing them in a dessicator for at least 

18 h, care being taken to avoid undesirable chemical changes by ensuring that the 

121 



materials were not exposed to light. The macerated plant extract in aqueous methanol 

was then separated from the plant material powder by centrifuging at 5000 rpm for 

5 minutes. The supernatant solution was filtered using a Whatman 0.2 µm nylon filter 

into an amber glass vial prior to HPLC analysis. 

6.2.2.3 Analytical procedures 

High performance liquid chromatography/ultra violet-visible spectrometry 

A HPLC system similar to that described in Chapter V (5.2.4.1) was used with 

appropriate modification of solvents and the method of analysis. For S. spinosa sample 

extracts, chromatographic separation was can-ied out using 100 mM phosphate buffer 

(pH 2) - acetonitrile (85: 15, v/v) as mobile phase in an isocratic elution (i.e. solvent 

composition remained constant throughout the analysis) for 30 minutes. The 

concentration of phosphate in the mobile phase was higher, to minimize peak tailing 

during analysis. A flow-rate of 1.8 ml/min was maintained. The column was rinsed with 

a 15:85 (v/v) mobile phase for 5 minutes and equilibrated for 3 minutes plior to the start 

of another analysis. The detection of strychnine and brucine was by UV/VIS detection 

at a fixed wavelength of 254 run. Retention time and wavelength were noted and 

recorded for all analyses. 

The identification of the two compounds in plant extracts was achieved by comparing 

their retention times (tR) and the peak areas ( eluted plant extracts) with authentic 

standards. Similarly to the Pterocarpus analyses (Chapter V), the relative 

concentrations of strychnine and brucine were calculated on the basis of peak areas. In 

matching retention times for plants extracts with standards, an allowable en-or of± 30 

seconds was used to overcome any associated instrumental en-ors. 

High performance liquid chromatography-mass spectrometry 

Chromatographic conditions similar to those applied in HP LC-UV NIS were adopted 

for qualitative analysis of plant extracts. However, a change was made to the mobile 

phase, due to the incompatibility of phosphoric acid with mass spectrometry. The 

detection method also incorporated a method modification by Stahl et al. (2004). The 

separation was carried out using two solvents: A (water with 2% formic acid) and B 

(acetonitlile) as mobile phase in a gradient elution for 25 minutes. The flow rate of 1.0 
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ml/minutes was used, starting with 90% A and 10% B for 23 minutes, ramping to 20% 

A:80% B over 2 minutes. This ratio was maintained for an additional 5 minutes making 

the total run time be 30 minutes. The separation was performed under ambient 

temperature conditions. The column was rinsed with a 15:85 (v/v) mobile phase for 10 

minutes and equilibrated for 5 minutes before injecting another sample. The elution 

from the column was monitored at)..,= 254 nm with multiwavelength detector. 

The electrospray ionization inlet of mass spectrometer was configured with a capillary 

having a temperature of 220 °C, the capillary voltage was 2150 V. The sheath and 

auxiliary gas was N2, with flow rates of 1.3 and 0.3 I/min, respectively. Individual 

compounds were identified by comparison of their retention times and molecular ion 

fragments with mass spectra library data and published literature. 

6.2.2.4 Data generation 

Quantitatively, data were analysed using the external standard method described by 

Rouessac and Rouessac (2000). In this method, initially a solution of known 

composition (CRef) of the reference compound is prepared for which a known volume 

(V) is injected. Thereafter, the corresponding area (ARef) in the chromatogram is 

measured and recorded. Without changing the chromatographic conditions of analysis, 

the same volume (V') of the sample containing an unknown composition of analyte, 

Cunk, is injected into the same column. The eluting peak that corresponds to the analyte 

has an area, Aunk· Because an identical volume of each sample has been injected, the 

ratio of the area is proportional to the composition, with area dependent on the injected 

quantity; mi = CN, where; mi = quantity of compound i injected on the column and Ci= 

composition of compound i. Using the two chromatograms and the equation; mi = KiAi, 

(where Ki is the absolute response factor for compound i and Ai is the area of the eluting 

peak for compound i) the following relationships are obtained: 

CRef= K. ARef 

Cunk = K. Aunk 

From which, Cunk = CRefX (Aunk/ARef). 

For area determination, the upper limit on vertical scale (above zero value) of the 

chromatogram was :Sl absorbance (or 1000 micro absorbance), and the lower limit on 

the same vertical scale was supposed not to exceed zero. The final concentration of the 
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unknown analyte (Cunk) was in mg/ml. The conversion to mg/g of dry weight of sample 

material dissolved was done and later all the figures multiplied by 1000 to obtain 

concentrations in parts per million (ppm). 

Qualitatively, the identification of other compounds in the different materials of S. 

spinosa was done using NIST05 (Version 2.0d) mass spectra library and comparison of 

the spectra results with data in the literature (Harborne and Baxter, 1993; Buckingham, 

1994; Harborne et al., 1999; Dictionary of Natural Products, 2004). 

The contents of strychnine and brucine in three samples each of stem bark extract and 

root bark extract were statistically tested for significance with the data expressed as 

means ± standard deviation (SD). The significant difference between extract sources 

was determined by one-way analysis of variance using MINITAB 13 program. A p

value of 0.05 or less was considered significant. 

6.3 Results 

6.3.1 Strychnine and brucine in crude extracts 

HP LC-UV/VIS analysis of indole alkaloids from crude extracts of stem bark and root 

bark of S. spinosa confirmed the presence of strychnine and brucine (Figure 6.1 ). 

0 

Strychnine Brucine 

Figure 6.1 Structures of indole alkaloids analysed in parts of Strychnos spinosa 

The mean retention times for stem bark and root bark extracts were related to those of 

the standard reference compounds (Table 6.3) indicating the presence of the two 

monoterpenoid indole alkaloids in S. spinosa. 
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Table 6.3 Mean retention times of standard reference compounds versus plant extracts 

of S. spinosa from Urumwa Forest Reserve, Tabora Region, Tanzania (N = number of 

independent analyses per sample) 

Reference compound 

Strychnine 

Brucine 

Mean retention time (minutes) (N = 3) 

Standard reference 

6.58 

6.01 

Root bark 

6.21 

6.17 

Stem bark 

6.52 

6.02 

Many poorly separated peaks for the analysed strychnine and brucine compounds 

appear in the stem bark and root bark chromatograms (Figures 6.2a - 6.2b ), below the 

vertical-axis upper detection limit. The peaks had no correlation with quantification of 

the two indoles, but their appearance denoted presence of other dominant compounds in 

extracts of S. spinosa, which prompted the use of mass spectrometer in order to 

qualitatively identify those compounds. 
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Figure 6.2a HPLC-UVNIS chromatograms of strychnine and methanolic extracts of roots and barks of S. spinosa from Urumwa forest reserve, 

Tabora region, Tanzania (Figures in X-axis represent retention times (minutes); Y-axis represent absorbance value). 
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Figure 6.2b HPLC-UV/VIS chromatograms of brucine and methanolic extracts of roots and barks of S. spinosa from Urumwa Forest Reserve, 

Tabora Region, Tanzania (X-axis represent retention times (minutes); Y-axis represent micro absorbance value). 
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6.3.2 Indole alkaloids concentrations 

Analysis of two crude extract samples of stem bark and root bark of S. spinosa in 

three-fold replication revealed no significant difference in strychnine and brucine 

concentrations (p>0.05), but the concentrations was vey low ( < 1 ppm dry weight) 

(Figure 6.3). 
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Strychnine Brucine 

Indole alkaloid type 

Figure 6.3 Mean concentrations of strychnine and brucine in St,ychnos spinosa from 

Urumwa Forest Reserve, Tanzania. 

6.3.3. Other compounds isolated from S. spinosa 

Several other compounds representing six main categories (Table 6.4), recognized in 

the Dictionary of Natural Products (2004) were isolated and identified from the crude 

extracts of Strychnos spinosa using the mass spectrometer. Strychnine and brucine 

compounds were also not detected by mass spectrometer in the root bark extracts of S. 

spinosa probably due to its low concentration in the extract or experimental 
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conditions. Stem bark extracts contained all of the identified compounds (Appendix 

IXa), except the polycyclic aromatic natural products (Table 6.4). Root bark extracts 

lacked the alkaloids of indole and isosteroidal types and miscellaneous nitrogen 

compounds. Details of individual compounds from each category reported from Table 

6.4 are presented in Appendices IXa and IXb. 

Table 6.4 Other compounds identified in stem bark and root bark extracts of 

Strychnos spinosa from Urumwa Forest Reserve, Tabora region, Tanzania. 

Compound main category 

Simple aromatic natural products 

Aromatic carboxylic acids 

Alkaloids: Simple acyclic amine 

Indole-type 

Isoquinoline-type 

Isosteroidal - type 

Polycyclic aromatic natural products 

Steroids 

Miscellaneous nitrogen compounds 

Plant parts analysed 

Stem barks Root bark 

+ + 

+ + 

+ + 

+ 

+ + 

+ 

+ 

+ + 

+ 

( + ), denotes presence of a compound category; (-), denotes absence of a compound category 

6.4 Discussion 

In the present study a successful attempt has been made to detect two indole alkaloids, 

strychnine and brucine, in the stem bark and root bark of Strychnos spinosa. The 

presence of these two compounds in addition to other bioactives detected, may 

explain the use of the species in traditional medicine due to the fact that strychnine 

and brucine are reported to have effects on human body physiology including toxicity 

at high dosage. 
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Though statistically no differences in concentrations were observed, the study 

findings overall revealed low concentrations of strychnine and brucine in both (the 

stem bark and root bark) parts of S. spinosa. Results are in agreement with Bisset 

(1980) argument that strychnine and brucine are major alkaloids in Strychnos species 

but forming quite a small proportion of the total alkaloids compared to others. Bisset 

(1980) explained this to be due to their oxidative transformation in the plant forming 

corresponding bases of pseudo-series of the compounds. A study by Bisset and 

Chondury (1974) observed smaller amounts of strychnine and brucine in leaves of 

Strychnos waliachii from Bangladesh. Similarly, according to Sandberg et al. (1968), 

Marini-Bettolo et al. (1972) and Bisset and Phillipson (1976), strychnine and brucine 

are quite rare in the genus Strychnos with only few species known to contain them. 

Results from this study differ from those Sandberg et al. (1969b) and Duke (1992) 

found in Tropical Africa and Tropical America respectively in the relatively low 

concentrations detected in the present study. Strychnine to-date, has been reported to 

occur nearly in all parts of only one African species, S. icaja which contains 

(Sandberg et al. , 1969b) approximately 6600 ppm in its bark dry weight, a figure 

several orders of magnitude higher than the <l ppm observed in this study. Within the 

genus Strychnos however, only one species, Strychnos nux-vomica (Duke, 1992) is 

known to contain high amount of strychnine in almost every part (with 15,800 ppm in 

bark, 400 - 12,000 ppm in seeds, 8,000 ppm in leaves and 7030 ppm in roots). 

Strychnos nux-vomica also has the higher reported concentration of brucine (48,000 

ppm in bark, 16,000 ppm in seeds, 8,000 ppm in leaves, 2,770 ppm in roots and 300-

650 ppm in fruits). 

There are evidences of bioactivity for the two monoterpenoid indole alkaloids 

supporting the use of S. spinosa in the traditional medicine system. Generally, 

strychnine and brucine are known as central nervous system stimulants, and are often 

used in anti-inflammatory and analgesic drugs to relieve arthritic and traumatic pains 

(Zhang et al., 2005). Strychnine was one of the first substances used to enhance 

sporting performance although it is now listed as a prohibited substance in sports 

(Verroken, 2000), and a substance for which an individual minimum required 

performance limit (MRPL) has been specified (200 ng/ml) (World Anti-Doping 

Agency, 2005). 
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Strychnine is known to be toxic and deaths related to incorrect dosage of the drug 

have been reported (Zhang and Huang, 1988). However, while larger doses of 

strychnine are known to be deadly, leading to violent convulsions, small doses can 

give subjective feelings of stimulation to human beings (Samulesson, 1992). Recently, 

a study by Deng et al. (2006) revealed the anti-tumour effect of strychnine and 

brucine from seeds of S. nux-vomica on hepatocellular carcinoma, one of the most 

common malignant tumours worldwide. This evidence could probably provide 

support for the use of S. spinosa roots and barks to treat tumours (Table 3.21 -

Chapter III) as mentioned by communities around the miombo woodlands of Urumwa 

in Tanzania. 

Brucine has been reported to act on the peripheral nervous system as a local 

anaesthetic agent and as a paralytic substance. Small quantities of brucine may have 

an extremely bitter taste in the mouth and cause reflex gastric secretion resulting in 

nausea and vomiting (Gosselin et al., 1984). Communities around Urumwa use S. 

spinosa for a person bitten by a snake to induce vomitting as first aid before treatment. 

This could be explained by the presence of brucine in the species. 
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General Discussion 



CHAPTERVIl 

GENERAL DISCUSSION 

In this chapter, the findings from the present study are re-examined in a general 

context. The chapter has three sections: An overview of the current ethnobotany and 

gender roles (Section 7.1), reflections on the status of medicinal plants in relation to 

local utilization (Section 7.2), and consideration of the phytochemical potential of 

medicinal plants as illustrated by the ' case study' species (Section 7.3). 

7.1 Ethnobotany and gender roles 

The present study has revealed a significant contribution of medicinal plants 

knowledge to the livelihood health security of communities around the miombo 

woodland of Urumwa. The wealth of this ethnobotanical knowledge is evidenced by 

the great number of plants recorded, for treating various diseases, and offering a basis 

for future phytochemical and phannacological studies of miombo trees. The number 

of plants and diseases recorded from the present study at Urumwa, is higher compared 

to what Ruffo (1990) reported for survey of a whole Tabora Region including some 

villages around Urumwa. The scale of survey and purpose for this study differ from 

that of Ruffo, but the comparison highlights a situation of how local people around 

the miombo of Urumwa are endowed with ethnobotanical information especially on 

plants of their immediate local dependency for primary health care needs. 

Gender bias is strong in ethnobotanical knowledge around Urumwa, (favouring male 

more than female) and this is a threat if knowledge has to be conserved and equal 

participation between male and female in the primary health care system, is to be 

assured. To resolve the situation in future, communities around Urumwa especially 

men need to be sensitized through public education and seminars, raising awareness 

on the importance of equal transfer to the entire younger generations including the 

girls; this would be a major departure from tradition. 

The present study has also provided an understanding of communities' gender 

responsibilities in the utilization and conservation of medicinal plants, indicating the 

potential of both men and women in improving and sustaining the primary health care 
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system. Thus, for successful design of any intervention to develop the medicinal plant 

resources at Urumwa, these differences should be taken into account. Nevertheless, 

gender bias has been noted in some responsibilities which will require attention in the 

near future, if proper use and management of medicinal plant resources is to be 

sustained at Urumwa and other places where the miombo woodland vegetation is 

dominant. For instance, when considering the domestication of potential medicinal 

plant species around Urumwa, men as the main harvesters should not be isolated in 

the process as their diversity of plant knowledge could help women to broaden and 

add new knowledge of the species domesticated around homesteads. 

In the earlier review of literature, gender aspects in medicinal plant resource use and 

conservation are revealed as not well covered and reference to gender are biased 

towards natural resource use and women. In studies by Howard (2003b ), although 

gender differences and relations in plant use and management are described targeting 

women as the most disadvantaged group in most societies, successful interventions 

which included both men and women are reported from some parts of Africa. From 

the approach in the present study towards gender studies, it is argued that soliciting 

information on gender roles from both men and women (independent of their sexual 

status) individually or in small groups, provides a good indication of how these roles 

are differentiated and structured within the domain of medicinal plants. 

Understanding gender differences in medicinal plants use and conservation aspects 

could be an essential part of developing policies aimed at both better management of 

these resources and improved health and well-being of communities. 

7.2 Medicinal plant status in relation to utilization 

The present study has established that, a relationship exists between tree diameter and 

medicinal plant part utilization in the miombo woodland of Urumwa. Through 

informal discussion with herbalists and collectors of medicinal plant materials around 

Urumwa, it was revealed that, trees 2:10 cm diameter are normally preferred for the 

collection of medicinal plant material though under certain circumstances smaller 

individuals are considered. In terms of the availability of individual trees of this size, 

the two ' case study' species (P. tinctorius and S. spinosa) are meeting the local need 

at least in the short-term, especially when only small quantities of plant parts such as 
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roots or bark are required. However, where, for commercial purposes, large quantities 

are required there is a risk of extensive areas being systematically harvested, possibly 

without attention to longer-term sustainability. 

The wild population status of medicinal plants in the miombo woodlands of Urumwa 

appears to be at some risk high levels of disturbance including unsustainable use of 

harvesting methods, which has been noted in the present study (Chapter III). Due to 

the spatial distribution of potential medicinal plants, as shown by P. tinctorius and S. 

spinosa, in certain circumstances collectors (mostly those commercially oriented) do 

uproot the whole tree of a species to conveniently collect the amount required. For 

Urumwa Forest Reserve, due to its proximity to Tabora town, urbanization as reported 

by Williams et al. (1997) and Mander (I 998) in South Africa, seems to create a huge 

demand for traditional medicines and an extensive informal commercial trade in bark 

and roots to supplement income for daily livelihood needs. Since there is no legal 

instrument that exists specifically to protect medicinal plants from uncontrolled use 

and degradation in Tanzania, major loss potential medicinal plants in future is 

possible, if the situation is not addressed. 

The prevailing poverty situation among communities surrounding Urumwa Forest 

Reserve and beyond seems to fuel the degradation of miombo resources (including 

medicinal plants) since communities have no alternative sources for meeting their 

basic demands and they are not motivated to conserve the species to ensure future 

sustainability. The prevailing situation is not unique to Urumwa but common in most 

of the miombo ecoregion. There is a need therefore, for the government to strengthen 

and reinforce laws which could govern and control the harvesting of medicinal plants 

from wild sources aiding to conservation. According to Perrings and Lovett (1999), 

poverty and social conditions are among the factors which affect the way people 

respond to policy options for biodiversity conservation. As the key to conservation, 

the authors go further by suggesting construction of economic and financial incentives 

to capture and internalize the benefits of conservation to local communities. As with 

the case of Urumwa, the government should technically and materially support the 

domestication of medicinal plants in the initial stages as a way of building capacity 

but at the same time motivating the conservation of beneficial resources. Provision of 

training in nursery establishment, propagation methods, development of market 
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channels for medicinal plants including adding value to final products, will all 

stimulate communities to embark on conservation. 

The above strategy should also go hand in hand with the establishment of databases 

on medicinal plants with higher market demand, and their status in the forests. 

Immediate sensitization of all herbalists to sustainable ways of harvesting medicinal 

plants, applying the sustainable harvesting technologies recommended by Geldenhuys 

and Mitchell (2006) in Southern Africa is desirable. Those authors have argued that, 

for harvesting of medicinal plants to be sustainable, market demand must be balanced 

with the availability of the species in the wild, and recovery rates after harvesting. 

7.3 Phytochemical potential of medicinal plants 

The phytochemical potential of the two 'case study' species; Pterocarpus tinctorius 

and Strychnos spinosa, from the miombo woodland of Urumwa Forest Reserve has 

been revealed and established by the present study. Results indicate the worth of the 

ethnopharmacological approach (Martin, 2004) in revealing plants as potential drug 

sources. The presence of bioactive compounds (both isoflavonoids and 

monoterpenoid indole alkaloids) with proven bioactivity suggests the local 

communities' good judgement in using the species as medicines for primary health 

care as medicines. 

The study has also revealed that local people's use of plants, especially the 

preferences of plant parts to use, is influenced by speculation on the concentration of 

remedies to effect treatment. In the case of P. tinctorius at Urumwa, it is not 

surprising that communities rarely use the leaves to cure ailments-assuming their 

ineffectiveness compared with root and bark material. The present study, however, 

does support claims that leaves do contain isoflavonoids, but in lower concentration 

than other parts of the plant. 

The presence of these bioactive compounds in mixture with the other phytochemicals 

detected, need further attention in terms of validating efficacy and safety. Similar 

cautions would extend to the other identified priority species at Urumwa. Generally, it 

is recommended that, before validation of medicinal plants several types of evidence 

need to be taken into account (WHO Monographs, 1999, 2002), including 
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ethnobotanical claims, phannacological studies, and observational and clinical studies. 

Provision of this evidence in most developing countries, Tanzania included, has been 

retarded by resource constraints. In most of Sub-Saharan Africa, there is a shortage of 

this essential part of ethnophannacological research (Mulholland, 2005), resulting in 

most research centres (e.g. ITM, Tanzania) relying on well-equipped laboratories in 

other parts of the world to assist, and this leads to research delays and sometimes 

frustrations and possible IPR conflict. A considerable input of expensive capital 

equipment is therefore required to achieve the target of proving efficacy and the 

safety of plant medicines in-country. 

Currently medicinal plant researchers m Tanzania and other parts of the world 

increasingly favour are shifting direct phannacological screening to prove the efficacy 

of plant extracts against bacterial, fungal and other hannful micro-organisms rather 

than combination with chemical screening. Phytochemical screenings are still 

desirable, however to establish the concentrations of compounds present before 

effects on human body or human behaviour are realized. As with Strychnos spinosa in 

this study, strychnine (known worldwide for its toxicity) has been quantified at very 

low concentrations in the bark and roots (Chapter VI), possibly making the species 

potential as medicine. 

The main problem hindering phytochemical screening especially in developing 

countries, is the expense involved in tenns of availability of commercial standard 

reference materials and the long and tedious extraction time before results can be 

realized. As the literature reviewed earlier (Chapter II) reveals, there is also a debate 

on the sustainability of plant materials supply for screening due to the rate of 

destruction of wild resources. Issues of intellectual property rights add further 

complexity to all planned initiatives but should not be seen as a disincentive to action. 

136 



Conclusions & Future Directions 



CHAPTER VIII 

CONCLUSIONS AND FUTURE DIRECTIONS 

In this chapter the conclusions of the study findings are discussed (Section 8.1) taking 

into account the ethnobotanical knowledge, the relevance of gender responsibilities in 

utilization and conservation, and medicinal plant resource base quantity and quality at 

Urumwa. Outlined future implications (Section 8.2) are suggested aiming to the 

overall improvement of the primary health care system at Urumwa and Tanzania as a 

whole, while ensuring sustainability of the medicinal plant resources in future. 

8.1 Conclusions 

8.1.1 Medicinal plants knowledge 

From ethnobotanical survey of medicinal plants, it can be concluded that, 

communities around Urumwa are knowledgeable of medicinal plant species - with 

men being ethnobotanically knowledgeable than women. This indicates their 

knowledge potential in the daily performance of traditional medicine system at 

Urumwa, in addition to identification of a "top ten" set of medicinal plant species of 

high potential for them, needing attention in future due to their contribution to 

primary health needs. 

Nevertheless, the traditional medicinal practice by men and women at Urumwa is 

dominated by the use of roots, harvested unsustainably, and by the lack of 

standardized dosage for most of plant remedies administered. These are sensitive 

matters which could hinder the development of traditional medicine system unless 

serious actions are taken. 

8.1.2 Gender roles in use and conservation of medicinal plants 

From the study survey it can be concluded that significant differences exist between 

men's and women's responsibilities in utilizing and conserving medicinal plant 

resources at Urumwa. In tenns of utilization, men dominate the traditional healing 

system, medicinal plant trade in formal and informal markets and as specialists 

treating diseases different from those women treat. However, both men and women 

equally share responsibilities in processing of plant remedies, and treating diseases 

affecting women and children. 
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In terms of conservation, men are indicated as the main harvesters of medicinal plants 

and are active decision-makers in aspects pertaining to the protection of Urumwa 

Forest Reserve, whereas women are indicated as domesticators of medicinal plants 

(on a small scale) around homesteads. Both men and women, however, do not respect 

the JFM rules for access to the reserve for medicinal plants collection, viewing the 

reserve as an open access property - and contribute to threats to the resources due to 

higher pressure in utilization. 

8.1.3 Population status of 'case study' species 

From the survey to establish the medicinal plant population status as reflected from 

the 'case study' species it can be concluded that, the species are sparsely distributed in 

Urumwa and differ in status. P. tinctorius is poorly stocked but has many large 

individual trees while; S. spinosa is well stocked with many smaller individual trees. 

The two species seem to meet the immediate medicinal plant material needs of the 

local people in short-term, but strategies (e.g. encourage coppicing of species, and 

cultivation in homegardens) need to be developed for ensuring long-term supply, and 

could be extended to other potentially identified medicinal plants of high local 

significance. Luoga et al. (2004) for the eastern miombo woodlands of Tanzania have 

recommended the use of coppice rotations as a management system for the 

woodlands. However, as well as cultivation of medicinal trees in homegardens, the 

"Ngitili" agrosilvopastoral system (Kamwenda, 2002) of ex-situ conservation and 

promoting resprouting from roots and stumps (Boaler and Sciwale, 1966; Strang, 

1974; Grundy, 1995; Frost, 1996), which makes use of the resilience and vegetative 

regeneration capacity of miombo trees, could be applied in communal woodlots. 

Vegetatively regenerating shoots often grow faster than newly established seedlings 

because they already have a well-established root system with stored reserves 

(Chidumayo, 1993a; Grundy, 1995). 

The inventory approach used in this study is not new, but there are shortcomings 

especially in estimating population parameters such as sample area and density. It has 

been noted that bias in estimating sample area may be introduced if distances from 

conspecific neighbours are not well measured. The approach also is difficult to 

follow and establish a circular plot, especially when sampling of extensive areas is 

required and the species concerned is not well-stocked (e.g. the case of Urumwa). 
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This necessitates covering long distances to obtain the required sample. All in all, 

however, considering the method's simplicity, and its suitability for use under 

constrained resources, it is adequate as a first consideration of the conservation 

context. 

8.1.4 Phytochemical status of 'case study' species 

The study has confirmed the presence of five isoflavonoids (formononetin, genistein, 

homopterocarpin, prunetin and vestitol) in the leaves, stem bark and root bark of P. 

tinctorius, with the only differences in concentration between homopterocarpin and 

vestitol. Overall, the concentration of all studied isoflavonoids is low ( <50 ppm dry 

weight). Similarly the study has also confirmed the presence of strychnine and 

brucine in S. spinosa, but with no significant differences in concentrations between 

the stem bark and root bark (both very low < I ppm dry weight). 

8.2 Future directions 

From the present study, the following actions to be implemented by the government, 

scientists, policy-makers and or other medicinal plants stakeholders can be made: 

Firstly, it is recommended that the ethnobotanical knowledge and existing gender role 

differences in utilization and conservation of medicinal plant resources at Urumwa be 

valued, recognized and taken into account when developing strategies to improve the 

primary health care system and conserve the plant resources for future generations. 

This can be implemented by the government and all stakeholders involved on 

developing the traditional medicine sector. 

Secondly, there is a need for communities around Urumwa to change taboos and 

culture which hinder women's participation in traditional healing to sustain the 

primary health care system. Knowledge should be transferred to both young 

generations' without excluding girls. This can be achieved through community 

sensitization using both seminars and mass media from the government and other 

NGOs with common research interest. 

Thirdly, it is recommended that, communities be sensitized on the importance of 

having standardized dosages and on sustainable ways of harvesting medicinal plant 

parts to improve their work performance and ensure plant resource availability in 
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future. This could be implemented by all medicinal plant stakeholders under the 

government ministries of health and natural resources to provide trainings, seminars 

and field demonstrations. 

Fourthly, there is a need to assist local communities to develop their own conservation 

initiatives including training and technical assistance on how to go about 

domesticating potential medicinal plants from the miombo using appropriate methods 

both in-situ and ex-situ. This could be facilitated by either the Forestry and 

Beekeeping Division - Tanzania or any other partners having similar interest (e.g. 

ICRAF, ITM). This will ensure not only future availability of the plants, but also 

sustain the primary healthcare of rural populations. 

The existing JFM policy applied to Urumwa Forest Reserve m addition to other 

policies emphasizing sustainable use of resources should be reinforced and 

strengthened to ensure proper implementation of the programme and forest 

management. The need also to sensitize, educate and encourage women's 

participation in decision-making process especially in JFM and other forestry-related 

committees around Urumwa Forest Reserve is essential. This can be achieved through 

education and extension services to empower women in building their own self

esteem and hence ensure their participation. 

The 'case study' species (P. tinctorius and S. spinosa) need further attention in terms 

of phytochemical, pharmacological and toxicological qualities in future followed by 

clinical trials using standard protocols to provide proof of their safety in traditional 

medicine and to increase confidence among other users. For the two species (P. 

tinctorius and S. spinosa respectively), there is also a need for structural 

characterization studies to separate isoflavonoids and monoterpenoid indole alkaloids, 

from other compounds detected. These would, at present, necessitate the government 

taking advantage of available institutions like ITM in collaboration with other 

scientists from recognized institutions within and outside Tanzania. 

It is strongly recommended that an intensive ecological survey of the two 'case study' 

species and other potential medicinal plants in Urumwa be implemented in future to 

provide a greater insight to the species dynamics in the miombo and assist in forest 

management and conservation. 
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APPENDICES 

Appendix Ia PRA checklist used for survey of utilized medicinal plants from Urumwa 

Forest Reserve, Tanzania. 

Region................... ... . . District... . .. . .............. Ward ............ . ...... . ..... . ..... . 

Village......................... Date ........................ . Facilitator. .... .. .... ...... . .. .. 

1. Could you please mention about fifteen (15) most important medicinal plants that 

are found in UFR, diseases cured and part(s) used? 

2. What is the cunent status of medicinal plants in the forest reserve? Please give 

reason(s) for your answer. 

3. From the list in question 1 above what medicinal plant species do you think are 

found in abundant in the forest reserve? Rank to get the most abundant. 

4. From the list in question 1 above, what medicinal plant species do you think are 

becoming rare/difficulty to find in UFR and hence endangered to extinction due 

to frequency use. Rank to get the rarest/difficulty to find. 

5. From the list in question 1 above what medicinal plant species do you think have 

disappeared ( extinct) completely in the forest reserve? Rank to get the most 

extinct 

6. From the list in question 1 above list about six (6) medicinal plant species which 

you think are of importance for your daily primary health care and hence require 

further conservation attention. Rank to get the most important with reasons 

7. Are there any cultural practices and beliefs that are present or were there in the 

past to support the conservation and sustainable use of medicinal plants in UFR? 

Please mention them. 

8. What measures do you think should be taken to ensure availability of medicinal 

plants in UFR in future? 

9. Could you please map the medicinal plants basing on their abundance in the 

forest reserve? 
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Appendix lb Questionnaire survey on gender roles in utilization and conservation of 

medicinal plants from Urumwa Forest Reserve, Tanzania 

A Questionnaire to Traditional healers, Traditional birth attendants, Households 

residing near the reserve and Medicinal plants collectors 

i. Socio- economic information 

Village ................................ . Ward ................... . .......... . .. . 

Division . ... ......................... .. District. ......... . .................... . 

Region ............................. . .. . Ethnic group .............. .... ...... . 

1. Gender: Male( ... )/Female( ... ) Please put a tick (") on appropriate answer). 

2. Age ofrespondent.. ..... .. (years) 3. Occupation: ................. . ........... . ... . 

4. Marital status (Put a tick (") on appropriate answer) 

i. Single ( .... ) ii. Married ( .... ) 

iii. Separated ( .... ) iv. Widowed ( .... ) 

v. Divorced ( .... ) 

5. Education profile (Put a tick (") on appropriate answer) 

i. Illiterate ( ... ) ii. Adult education ( ... ) 

iii. Primary education ( . .. ) iv. Secondary education ( ... ) 

v. Higher education (Please specify) .................................................. .. 

Name ofrespondent.. ... .. .... .. . .. ....... ... Respondent code no .................... . .... . 

Interviewer's name................... ...... . . Date of interview ........ .. ............... ... .. 

ii. Information on utilization of medicinal plants 

1. Mention the different plant species from URF that you know are used for medical 

purposes 

Local name Botanical name 

i) ......... .... . ....... . 

11) . ........ ........... . .. 

(Use separate sheet for more lists) 
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2. Mention the diseases, which are commonly treated, parts used and mode of 

application and dosage by the species of medicinal plants you have listed above. 

Disease(s) Part(s) Application 

(Use separate sheet for more lists) 

3. To your knowledge are there any other medicinal plants/trees that you know but are 

not found inside UFR? If answer is YES, Mention them. 

Local name Botanical name 

i) . ......... ... ... .... .. 

11) ......... . ... .... . . ... . 

(Use separate sheet for more lists) 

4. Where do you obtain the above mentioned medicinal plants? (Please put a tick ( >1 ) to 

the right answer) 

i) Collect from community woodlots ( ... ) 

ii) Collect from other villages/districts/regions?( ... ) Name the place ................ . 

iii) Buy from collectors, sellers or other practitioners( . .. ) 

iv) From both sources( ... ) 

5. What method do you use to prepare the remedies from different plant/trees parts for 

different usage? ( Put tick ( >1 ) to the right answer) 

a) Boiling ( ... ) b) Infusion ( ... ) 

c) Pounding ( ... ) c) Grinding ( ... ) 

d) Boiling and grinding ( .. . ) e) Infusion and grinding ( .... ) 

e) Both methods ( ... ) 

f) Others (please mention them) ............................................. . 

6. In what form do you give the medicine to the patients? (Please put a tick ( >1 ) on the 

appropriate answer) 
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a) Decoction 

c) Powder 

( ... ) b) Infusion 

( ... ) d) Mixtures 

( ... ) 

( ... ) 

e) Two or both methods ( ... )Mention them .......... . ...... ...... ..... . ................ . 

7. How do you administer your remedies to the patients (Dosage and frequency?) 

a) Standardized dosage based on age and disease extent e.g. one cup, teaspoonful 

once, for three or seven days etc. ( ... ) 

b) Informal dosage, just estimated quantity by the patient as directed by the 

healer( . .. ) 

8. Based on your knowledge, are there any difference in the use of medicinal plants by 

males and females in the village? YES/NO. If answer is YES, what roles does each 

group play? Please put in the brackets appropriate number according to the answer i.e. 

1= Men only; 2 = Women only; 3 = both men and women; 4 = men and boys; 5 = 

women and girls; 6 = Nobody participates, 7 = Not sure/don't know 

a) Traditional healing activities ( . . . ) 

b) Medicinal plants trading in local/district/regional markets ( ... ) 

c) Processors of medicinal plants ( ... ) 

d) Speciality in treating various diseases ( ... ) 

e) Speciality in treating women and children diseases ( . . . ) 

iii. Information on conservation of medicinal plants 

9. What methods do you use to harvest the medicinal plants from the forest reserve? 

10. Are the medicinal plants in UFR increasing, decreasing or persistent? What is the 

reason ( s) for your answer? 

11. What medicinal plant species do you think are found in abundant in UFR? 
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Local name Botanical name 

i) .......... . ......... .. 

11) ...................... . 

(Use separate sheet for more lists) 

12. What medicinal plant species do you think are found in abundant but in UFR but 

frequently used hence their status endangered? 

Local name Botanical name 

i) .................... .. 

11) ... . ............... ... . 

(Use separate sheet for more lists) 

13. What medicinal plant species do you think are rare to find in UFR? 

Local name Botanical name 

i) . . .................. . . 

11) ... ................... . 

(Use separate sheet for more lists) 

14. What medicinal plant species do you think have disappeared (extinct) completely in 

UFR? 

Local name Botanical name 

i) ......... . . .......... . 

n) ..................... .. 

(Use separate sheet for more lists) 

15. What measures are you taking to conserve the available medicinal plants from UFR? 

i) ....... . .......... . .... .. . . . .. . ... .. ....... . ................................................... . 

ii) ................ .. . ... . ... ..... . ..................................... . ....... ..... . .. ........ .. 

16. Are there any problems considered as threats to the availability of medicinal plants 

at Urumwa which? (Yes/No). If yes mention them 
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17. What are your own views on conserving the potential medicinal plants from UFR 

for health care? 

............ ... . ········· ······ ············ ···· ................. ... ..... ................................ . 

············· ································································································ ············· ··············· 

18. Based on your knowledge are there any difference in conservation of medicinal 

plants by male and females in the village? YES/NO. If YES, what roles does each group 

play? Please put in the brackets appropriate number according to the answer i.e. 1 = Men 

only; 2 = Women only; 3 = both men and women; 4 = men and boys; 5 = women and 

girls; 6 = No body participates, 7 = Not sure/don't know 

a) Collection/harvesting of medicinal plant parts ( ... ) 

b) Knowledge on traditional conservation practices ( ... ) 

c) Participation in domestication of medicinal plants ( ... ) 

d) Adherence to JFM set rule to access the reserve ( ... ) 

e) Decision-making process to protect Urumwa and its resources( ... ) 
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B Questionnaire to Medicinal plant sellers 

i. Socio- economic information 

Market/Place.................. Ward.......... . ....... Division ....................... .. 

District. ............ . .. ... Region .................. Seller's name ............ .. ........... .. 

1. Gender: Male( ... )/Female( ... ) Please put a tick (.,;) on appropriate answer). 

2. Age of respondent. ........ (years) 

3. Marital status (Put a tick (.,;) on appropriate answer) 

i. Single ( .... ) ii. Married ( .... ) 

iii. Separated ( .... ) iv. Widowed ( ... . ) v. Divorced ( .... ) 

4. Education profile (Put a tick (.,; ) on appropriate answer) 

i. Illiterate ( ... ) ii. Adult education ( .. . ) 

iii. Primary education ( ... ) iv. Secondary education ( ... ) 

v. Higher education (Please specify) .................................................. .. 

Name of respondent. . ........................ Respondent code no .............. .. ...... . . .. 

Interviewer's name..................... .. ... . Date of interview ... .. ....................... . 

ii. Information on utilization of medicinal plants 

1. Mention the different plant species you are selling for medical purposes. 

Local name Botanical name 

i) ..................... . 

11) .... ... . ...... . ...... .. 

(Please use separate sheet for more list) 

2. Mention the diseases, which are commonly, treated and parts used by the species 

you have mentioned above 

Species used Disease Parts used 
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(Please use separate sheet for more list) 

3. What method do you use to prepare the remedies from different plant/trees parts for 

different usage? ( Put tick (" ) to the right answer) 

a) Boiling ( ... ) b) Infusion ( ... ) 

c) Pounding ( ... ) c) Grinding ( ... ) 

d) Boiling and grinding ( ... ) e) Infusion and grinding ( .... ) 

e) Both methods ( ... ) 

f) Others (please mention them) . . ......................... . .... .. . ....... . .. . 

4. In what form do you give the medicine to the patients? (Please put a tick (" ) on the 

appropriate answer) 

a) Decoction 

c) Powder 

( . .. ) b) Infusion/concentrates 

( . . . ) d) Mixtures 

( ... ) 

( ... ) 

e) Two or both methods ( . .. )Mention them . ... . . . ......................... . ...... .. .... . 

5. How do you administer your remedies to the patients (Dosage and frequency?) 

a) Standardized dosage based on age and disease extent e.g. one cup, teaspoonful 

once, for three or seven days etc. ( . .. ) 

b) Informal dosage, just estimated quantity by the patient as directed by the healer 

( ... ) 

6. Based on your knowledge, are there any difference in the use of medicinal plants by 

males and females in the village? YES/NO. If answer is YES, what roles does each 

group play? Please put in the brackets appropriate number according to the answer i.e. 

l = Men only; 2 = Women only; 3 = both men and women; 4 = men and boys; 5 = 

women and girls; 6 = No body participates, 7 = Not sure/don't know 

a) Traditional healing activities ( ... ) 

b) Medicinal plants trading in local/district/regional markets ( ... ) 

c) Processors of medicinal plants ( ... ) 

d) Speciality in treating various diseases ( ... ) 

e) Speciality in treating women and children diseases ( ... ) 
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iii. Information on conservation of medicinal plants 

7. Where do you obtain the above mentioned medicinal plants? (Please put a tick ( 11 ) to 

the right answer) 

i) Collect from community woodlots ( ... ) 

ii) Collect from other villages/districts/regions?( ... ) Name the place ............... .. 

iii) Buy from collectors( ... )Name the place where they get plants .. ... ..... ......... . 

iv) From both sources( ... ) 

8. Do you have problems on obtaining the medicinal plants you are selling? (Yes/No). If 

yes mention the problems. 

9. What harvesting methods do you use or other collectors' use to collect the medicinal 

plants? 

10. What are your own views on conserving the potential medicinal plants from UFR 

for health care? 

11. Based on your knowledge is there any difference in conservation of medicinal plants 

by males and females in the village? YES/NO. If YES, what roles does each group 

play? Please put in the brackets appropriate number according to the answer i.e. 1 = Men 

only; 2 = Women only; 3 = both men and women; 4 = men and boys; 5 = women and 

girls; 6 = No body participates, 7 = Not sure/don't know 

a) Collection/harvesting of medicinal plant parts ( ... ) 

b) Knowledge on traditional conservation practices ( ... ) 

c) Participation in domestication of medicinal plants ( ... ) 

d) Adherence to JFM set rule to access the reserve ( .. . ) 

e) Decision-making process to protect Urumwa and its resources( ... ) 
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C Questionnaire to other informants 

i. Socio-economic information 

Village ....................................... . Ward .............. ...... ..................... . 

Division ............ . ..... .. ............ . District .... .. .......... .. ........ ..... ...... . 

Region ............................... . Ethnic group .............................. . 

1. Gender: Male( ... )/Female( ... ) Please put a tick ( 11 ) on appropriate answer). 

2. Age ofrespondent.. ........... (Years) 3. Occupation: ............................ . . 

4 . Marital status (Put a tick ( 11 ) on appropriate answer) 

i. Single ( .... ) ii. Married ( .... ) 

iii. Separated ( .... ) iv. Widowed ( .... ) v. Divorced ( . .. . ) 

5. Education profile (Put a tick ( 11 ) on appropriate answer) 

i. Illiterate ( ... ) ii. Adult education 

iii. Primary education ( ... ) iv. Secondary education 

( ... ) 

( ... ) 

v. Higher education (Please specify) .................................................. .. 

Name of respondent .................... Respondent code no ...................... .. .... .... . .. 

Interviewer's name................... Date of interview ..................................... .. 

ii. Information on utilization of medicinal plants 

1. Based on your knowledge, could you please give information on the use of different 

medicinal plants found in UFR, the diseases which are commonly treated, parts used 

and mode of application? 

Species Disease{s) Part(s) Application 

(Use separate sheet for more lists) 

2. Based on your knowledge, are there any difference in the use of medicinal plants by 

males and females in the village? YES/NO. If answer is YES, what roles does each 
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group play? Please put in the brackets appropriate number according to the answer i.e. 

l= Men only; 2 = Women only; 3 = both men and women; 4 = men and boys; 5 = 

women and girls; 6 =Nobody participates, 7 = Not sure/don't know 

a) Traditional healing activities ( ... ) 

b) Medicinal plants trading in local/district/regional markets ( ... ) 

c) Processors of medicinal plants ( ... ) 

d) Speciality in treating various diseases ( ... ) 

e) Speciality in treating women and children diseases ( ... ) 

iii. Information on conservation of medicinal plants 

3. What methods are known to be used in harvesting the medicinal plants from the 

forest reserve? 

4. What is the current status of medicinal plants in UFR? Give reasons for your answer? 

5. What medicinal plant species do you think are found in abundant in UFR? 

Local name Botanical name 

i) .... . ...... .. ... . ... ... . . 

n) . ............. . ........ . 

(Use separate sheet for more lists) 

6. What medicinal plant species do you think are found in abundant in UFR? 

Local name Botanical name 

i) . . .. .. . ... . ... . .. ..... . 

(Use separate sheet for more lists) 

7. What medicinal plant species do you think are becoming rare to find in UFR? 

Local name Botanical name 
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i) ............... . ....... . 

(Use separate sheet for more lists) 

8. What medicinal plant species do you think have disappeared ( extinct) completely in 

UFR? 

Local name Botanical name 

i) ....................... . 

Use separate sheet for more lists) 

9. What measures do you think should be taken to conserve the available medicinal 

plants from Urumwa forest reserve? 

........................... .............................. ................. ... .. ... .... .. ...... ... .. 

. ·········· ···································· ·· ······ .... ............ ...... ....... ..... ... .. ... . . 

10. Are there any problems considered as threats to the availability of medicinal plants 

at Urumwa which? (Yes/No). If yes mention them 

......... ................................ ... ···· ······························· ·········· ··· ............ . 

..... ···· ····· ........................... ... ····· ··· ······································· ··· ·· · ....... . 

11. What are your own views on conserving the potential medicinal plants from UFR 

for health care? 

.. .................................... ····· ······· ··· ········ ··· ····· ········· ···· ..................... . . 

... .. .. . ·········· ···· .. ..... ......... ......... ........................... .. ... .... ..................... . 

12. Based on your knowledge is there any difference in conservation of medicinal plants 

by males and females in the village? YES/NO. If YES, what roles does each group 

play? Please put in the brackets appropriate number according to the answer i.e. 1 = Men 

only; 2 = Women only; 3 = both men and women; 4 = men and boys; 5 = women and 

girls; 6 = Nobody participates, 7 = Not sure/don't know 

a) Collection/harvesting of medicinal plant parts ( ... ) 

b) Knowledge on traditional conservation practices ( ... ) 

c) Participation in domestication of medicinal plants ( . .. ) 

d) Adherence to JFM set rule to access the reserve ( ... ) 

e) Decision-making process to protect Urumwa and its resources( ... ) 
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Appendix le Variables definitions and coding applied to questions administered to 

communities around Urumwa Forest Reserve, Tanzania 

Question type Variable name Variable codes 

A. Socio-economic data 

Close-ended 

Open-ended 

Open-ended 

Close-ended 

Close-ended 

Open-ended 

Open-ended 

Sex (gender) 

Age 

Occupation 

Marital status 

Education profile 

I= Male; 2 = Female 

I = 18 - 27 years; 2 = 28 - 37; 3 = 38 - 47; 4 = 48 - 57; 5 = 58 - 67; 6 

= 68 - 77; 7 = 78 - 87; 8 = 88 - 97 

I = Herbalist (Traditional healers, Traditional birth attendants, 

Medicinal plant sellers); 2 = Householder; 3 = Medicinal plant 

collector; 4 = Other informants 

I = Single; 2 = Married; 3 = Separated; 4 = Widowed; 5 = Divorced 

1 = Illiterate; 2 = Adult education; 3 = Primary education; 4 

Secondary education; 5 = Higher education 

Ethnic group I = Nyamwezi; 2 = Sukuma; 3 = Other tribes 

Village classification I = Masimba; 2 = lgombanilo; 3 = Mtakuja Mashariki; 4 

lsukamahela; 5 = Kasisi 'A'; 6 = Ujerumani 

B. Information on utilization of medicinal plants 

Open-ended 

Close-ended 

Close-ended 

Closed-ended 

Open-ended 

Plant parts used 1 = Roots; 2 = Barks; 3 = Leaves; 4 = Roots & Barks; 5 

= Roots & Leaves; 6 = Roots, Leaves & Barks; 7 = 

Other parts (twigs, seeds, fruits, flowers, stem, 

exudates/resins); 8 = All the above parts 

Other collection sites for medicinal 1 = Vi llage woodlands; 2 = other districts/regions; 3 = 

plants 

Preparation of remedies 

Fonns of remedies 

Application methods 
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Trees left on-fanns; 4 = Buy from sellers/collectors; 5 = 

Both sites 

1 = Boiling; 2 = Pounding; 3 = Grinding; 4 = 1 and 2; 5 

= I and 3; 6 = 2 and 3; 7 = All methods 

1 = Decoctions; 2 = Infusions/concentrates; 3 = 

Powders; 4 = Others (protective channs, poultices); 5 = 

Mixtures 

1 = Oral; 2 =Nasal; 3 = Anal; 4 = External; 5 = Oral and 

nasal; 6 = Oral and anal; 7 = Oral and external; 8 = all 

modes are used 



Close-ended 

Open-ended 

Open-ended 

Close-ended 

Dosage knowledge 

Plant knowledge 

Existence 

differences 

of gender 

Gender roles in utilization 

1 = Standardized dosage 2 = Infonnal dosage 

1 = I - 5 species; 2 = 6 - 10; 3 = 11 - 15; 4 = 16- 20; 5 

= Above 20 species 

roles 1 = Yes; 2 = No 

1 = men only; 2 =women only; 3 = men and women; 4 = 

Men and boys; 5 = women and girls; 6 = No body 

participates; 7 = Not sure/ Do not know 

C. Information on conservation of medicinal plants 

Open-ended Harvesting methods used 

Open-ended Medicinal plants status 

Open-ended Threats to medicinal plants 

Open-ended Conservation measures 

Open-ended Views on conservation 

Close-ended Gender roles in conservation 

I = Root digging; 2 = Bark stripping; 3 = Leaves 

collection; 4 = Root digging and leaves collection; 5 = 

Root digging and bark stripping; 6 = Both 1, 2 & 3; 7 = 

Other methods (exudates tapping/seeds or flower 

collection) 

1 = Increasing; 2 = Decreasing; 3 = Persistent/Nonna!; 4 

= Don' t know 

1 = Encroachment; 2 = Unawareness of conservation 

options; 3 = Ineffective JFM; 4 = 1 & 2; 5 = 1 & 3; 6 = 2 

& 3; 7 = I, 2 &3; 8 = No threats; 9 = Not sure 

I = Village patrols; 2 = Promote sustainable harvesting; 

3 = 1 & 2; 4= No operation in place 

I = Training; 2 = Research; 3 = Strengthen policies; 4 = 

Strengthen local and government cooperation ; 5 = I & 

2; 6 = I, 2 & 3; 7 = I, 2, 3 & 4; 8 = 2 & 3; 9 = No 

comments 

I = Men only; 2 =women only; 3 = men and women; 4 = 

Men and boys; 5 = women and girls; 6 = No body 

participates; 7 = Not sure/ Do not know 
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Appendix Ila List by frequency of reports, of medicinal plants species considered 

abundant at Urumwa Forest Reserve, Tabora Region, Tanzania 

Frequency Botanical name Local name 

47 Combretum zeyheri Musana 

24 Terminalia sericea Muzima 

21 Pterocarpus tinctorius Mkulungu 

18 Strychnos spinosa Mwage 

16 Combrelllm fragrans Muluzyaminzi 

Strychnos pungens Mkome 

Xylopia longipetala Mshenene 

12 Friesodielsia obovata Musalasi 

Vitex mombassae Mutalali 

11 Ozoroa insignis Mwembep01i 

9 Entada abyssinica Mufutwambula 

Vepris glomerata Mulungusigiti 

8 Dichrostachys cinerea Mutundulu 

Kigelia africana Mudungwa 

Schrebera trichoclada Muputika 

Hymenocardia acida Mupala 

7 Grewia bicolor Mukoma 

Pericopsis angolensis Muvunga 

Pterocarpus angolensis Mninga 

Ximenia cajfra Mnembwa 

6 Flacourtia indica Musingila 

Tamarindus indica Musisi 

Dalbergia nitidula Kafinulambasa 

5 Albizia harveyi Mupogolo 

Crossopte,yx febrifuga Msanzambeke 

Diospyros jischeri Mufubata 

Zanthoxylum chalybeum Mlungulungu 

4 Boscia salicifolia Muguluka 

lsoberlinia angolensis Muva 

Premna senensis Mnunhwanhala 

3 Combretwn obovatum Vugoweko 

Securidaca longependiculata Mteyu 
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Solanum incanum Mtulantu 

Strychnos innocua Mmundu 

Strychnos potatorum Mgwegwe 

Markhamia obtusifolia Mpapa 

2 Afzelia quanzensis Mkola 

Antidesma venosum Msekela 

Brachystegia spiciformis Mtundu 

Catunaregam spinosa Ng'ochangoko 

Combretum molle Mlama 

Commiphora africana Mtonto 

Euphorbia grantii Mdulansongo 

Lannea schimperi Mgumbu 

Piliostigma thonningii Mtindwambogo 

Rothmannia en.gleriana Mkondokondo 

Sclerocarya birrea Mng'ongo 

Steganotaenia araliacea Mnyongampembe 

Sterculia africana Mhozya 

Tapiphyllum cinerascens Kambolambola 

Zanha africana Ng'watya 

Acacia senegal Kagowole 

Berchemia discolor Mgwata 

Bridelia duvigneaudi Mkuni 

Canthium crassum Muvuzivuzi 

Cissampelos pareira Mukuluwanti 

Clerodendrum uncinatum Mukotakipwa 

Cassia abbreviata Mulundalunda 

Euphorbia hirta Lonzwe 

Euphorbia tirucalii Mnyaa 

Mangifera indica Mwembe 

Maytenus senegalensis Lweja 

Phyllanthus engleri Mgogondi 

Physalis peruviana Sinkini 

Premna senensis Mununhwanhala 

Pseudo!achnostylis glauca Mtungulu 

Ricinus communis Mbarika 

Senna occidentalis Njegenjege 

Xeroderris stuhlmannii Mnyenye 
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Appendix Ilb List by frequency of reports, of medicinal plants considered scarce at 

Urumwa Forest Reserve, Tabora Region, Tanzania 

Frequency 

34 

15 

12 

11 

9 

8 

6 

4 

4 

3 

3 

2 

Botanical name 

Ekebergia benguelensis 

Cassia abbreviata 

Pterocarpus angolensis 

Securidaca longependinculata 

Xylopia longipetala 

Kigelia africana 

Mundulea sericea 

Capparis kirkii 

Maytenus galensis 

S//ychnos potatorum 

Afzelia quanzensis 

Piliostigma thonningii 

Sterculia africana 

Vepris glomerata 

Entada abysinica 

Strychnos potatorum 

Albizia harveyi 

A lbizia versicolor 

Cissampelos pareira 

Capparis kirkii 

Dalbergia melanoxylon 

Lannea schimperi 

Premna se11ensis 

Pithecellobium dulce 

Turrea jischeri 
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Local name 

Mutuzya 

Mulundalunda 

Muninga 

Mteyu 

Mushenene 

Mudungwa 

Mutandala 

Mugakamo 

Mwezya 

Mugwegwe 

Mkola 

Mutindwambogo 

Mhozya 

Mlungusigiti 

Ngemwambula 

Mulungusigiti 

Mpogolo 

Ntindwanzagamba 

Nkuluwanti 

Mgakamo 

Mgembe 

Mgumbu 

Mnunhwanhala 

llamata 

Mningiwe 



Appendix Illa Combined alphabetical list of medicinal plants with their vernacular names, family, part(s) used, habit, diseases/complications 

cured and application methods recorded from Urumwa Forest Reserve, Tabora region, Tanzania. 

Botanical name 

Abrus precatorius 

Acacia gerrardii 

Acacia mel/ifera 

Acacia nigrescens 

Acacia polyacantha 

Acacia senegal 

A calypha fruticosa 

Adansonia digitata 

Aftelia quanzensis 

Albizia harveyi 

Antidesma venosum 

Azanza garckeana 

Vernacular name(s) Family (Phylogenetic order) 

Kantyentye Papilionoideae (Fabales) 

Olng'ong'wenyi Mimosoideae (Fabales) 

Mulugala 

Kagowole 

Livindwe 

Mugwata 

Mugulumwanguku 

Mbuyu 

Mkola 

Mupogolo 

Musekela 

Mutobo 

Mimosoideae (Fabales) 

Mimosoideae (Fabales) 

Mimosoideae (Fabales) 

Mimosoideae (Fabales) 

Euphorbiaceae (Malpighiales) 

Malvaceae (Malvales) 

Caesalpinioideae (Fabales) 

Mimosoideae (Fabales) 

Euphorbiaceae (Malpighiales) 

Malvaceae (Malvales) 
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Habit 

Herb 

Tree 

Tree 

Tree 

Tree 

Tree 

Herb 

Tree 

Tree 

Tree 

Tree 

Tree 

Part(s) used 

Roots 

Barks 

Roots, Leaves, 
Barks 

Roots 

Roots, Barks 

Roots 

Roots 

Barks 

Roots, Barks 

Roots, Leaves 

Roots, Leaves 

Roots 

Disease/ 

Complication cured 

Stomach ache, Aphrodisiac 

Haemorrhoids 

Stomach ache, Menstrual disorder, Diarrhoea, 
Anaemia 

Application 
method(s) 

Oral 

Oral 

Oral 

Infertility, Foetus disposition, Stomach ache, Oral, Bath 
Lucky 

Convulsion, Chronic malaria Nasal, Oral 

Abscess Massage 

Hernia Oral 

General body weakness Oral, Bath 

Gonorrhoea, Syphilis, Aphrodisiac, Stroke, Oral, Massage 
Fever, Abdominal swelling, Body swelling 

Energy giver, Convulsion, Hypertension, 
Intestinal worms, Stomach ache, Chest pains, 
Wounds, Abscess, 

Stomach ache, Snakebite, Lucky 

Labour progression 

Oral, Nasal, 
Massage 

Oral, Massage, 
Bath 

Oral 



Beclzemia discolor Mukuni Rhamnaceae (Rosales) Roots, Leaves Snakebite Massage 

Bidens pifosa Ndasa Asteraceae ( Asteral es) Herb Leaves Fever in infants Oral, Bath 

Boscia salicifolia Muguluka Capparidaceae (Brassicales) Tree Roots, Barks Scrotal masses, Headache, Backache, Stroke, Oral, Massage 
Rheumatism 

Brachystegia boelunii Muyombo Caesalpiniodeae (Fabales) Tree Roots, Leaves Snakebite Oral, Massage 

Brachystegia spiciformis Mutundu Caesalpiniodeae (Fabales) Tree Roots, Leaves, Snakebite, Cough Oral, Massage, 
Barks Chew 

Bridelia duvigneaudi Muvuzivuzi Euphorbiaceae (Malpighiales) Shrub Roots, Leaves Intestinal worms, Love Oral, Bath, 
Massage 

Burkea aji-icana Mukarati Caesalpiniodeae (Fabales) Tree Barks Headache Oral, Massage 

Cantlzium crassum M ukumbakumba, Rubiaceae (Gentianales) Roots Convulsion, Inferti lity, Stomach ache Oral 
Muyogoyogo 

Capparis ldrkii Mugakamo Capparidaceae (Brassicales) Shrub Roots, Barks Rituals Bath, External 

Cassia abbreviata Mulundalunda, Caesalpiniodeae (Fabales) Tree Roots, Leaves, Gonorrhoea, Hernia, Syphilis, Stomach ache, Oral, Chew, 
Mmulimuli, Barks Bilharzias, Haemorrhoids, Fever, Jaundice, Anal, Nasal 
Munzoka Diarrhoea, Convulsion, Abortion, Earache, 

Epilepsy, Aphrodisiac, Vomiting, Cough, 
Infertility 

Cassia obtusifolia Muzegazega Caesalpiniodeae (Fabales) Tree Roots Jaundice Oral 

Catunaregam Spinosa Mupogole, Rubiaceae (Gentianales) Shrub Roots, Barks Infertility, Gonorrhoea, Hernia, Stomach ache, Oral 
Ng'ochangoko, Convulsion, Abortion 
Ng'wiwansungu 

Cissampe/os pareira Nkuluwanti Menispermaceae Shrub Roots Malaria, Hernia, Stomach ache, Gonorrhoea, Oral 
(Ranunculales) Fever 

Cissus quadrangularis M utandamwaka, Yitaceae Shrub Roots Hernia, Rectal prolapse Oral, Anal 
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Combretum fragrans 

Combretum mo/le 

Combretum obovatum 

Combretum singueana 

Combretum zeyheri 

Commiphora africana 

Crossopte,yx febrifuga 

Dalbergia melanoxylon 

Dalbergia nitidula 

Dichrostachys cinerea 

Diospyros fischeri 

Ekebergia benguelensis 

Vulavwansuwi 

Muluzyaminzi 

Mulama 

Vugoweko 

Musambisambi 

Musana 

Muntonto, Esilalei 

Musanzambeke 

Mugembe 

Kafinulambasa 

Mutundulu 

Mfubata 

Mutuzya 

Combretaceae (Myrtales) 

Combretaceae (Myrtales) 

Combretaceae (Myrtales) 

Combretaceae (Myrtales) 

Combretaceae (Myrtales) 

Burseraceae (Sapindales) 

Rubiaceae (Gentianales) 

Papilionoideae (Fabales) 

Papilionoideae (Fabales) 

Mimosoideae (Fabales) 

Ebenaceae(Ericales) 

Meliaceae (Sapindales) 
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Tree 

Tree 

Shrub 

Tree 

Tree 

Tree 

Tree 

Tree 

Tree 

Tree 

Shrub 

Tree 

Roots, Leaves 

Roots, Leaves 

Roots 

Roots, Leaves 

Roots, Leaves, 
Barks 

Roots, Barks 

Roots, Barks 

Roots, Twigs 

Roots, Barks 

Roots, Leaves, 
Barks 

Roots, Leaves 

Roots, Leaves, 
Barks 

Malaria, Wounds, Trachoma 

Earache, Wounds, Love, Rituals 

Oral, Massage 

Oral, Massage, 
Bath 

Antiabortion, Abscess, Infertility, 
Gonorrhoea, Snakebite 

Love, Oral, Massage, 
Bath 

Epilepsy, Convulsion, Limbs ache 

Rectal prolapse, Cough, Diarrhoea, Anaemia, 
Abdominal ulcers, Anal eczema, Body pains, 
Stomach ache, Wounds, Dysentery, Infertility, 
Snakebite, Haemorrhoids, Rituals 

Oral, Nasal, 
Massage 

Oral, Chew, 
Anal, Massage, 
External 

Infertility, Diabetes, Trachoma, Snakebite Oral, Massage 

Diarrhoea, Convuls ion, Sore throats, Cough, Oral, Chew 
Dysentery, Hernia, Hypertension, Stomach 
ache 

Gonorrhoea, Bilhazia, Wounds, Abscess, Skin Oral, Massage 
rashes 

Anaemia, Toothache, Diabetes, Gonorrhoea, Oral 
Bilhazia, Diarrhoea 

Infertility, Wounds, Epilepsy, Rituals, 
Menstrual disorder, Rectal prolapse, Stomach 
ache, Diarrhoea, Dizziness 

Placental removal after delivery, Stomach 
ache, Earache, Snakebite, Wounds 

Convulsion, Mental disorders, Low & 
Hypertension, Stomach ache, Love/Lucky 

Oral, Anal, 
Bath, External 

Oral, Massage, 
External 

Oral, 
Massage 

Bath, 



Entada abyssinica Mufutwambula, Mimosoideae (Fabales) Tree Roots, Leaves, Tonsillitis, Gonorrhoea, Syphilis, Oral, chew, 
Ngemwambula Barks Hypertension, Anaemia, Snakebite, Infertility, Massage 

Tuberculosis, Sore throats 

Erythrina abyssinica M ukalalwanhuba Papilionoideae (Fabales) Tree Barks, Leaves Jaundice, Snakebite Oral, Massage 

Erythroxylum emarginatum Ndaja Erythroxylaceae (Malpighiales) Herb Roots, Leaves Tumours, Rituals Massage, Bath 

Euclea divinorum Mdaa Ebenaceae (Ericales) Shrub Roots, Leaves Infertility, Wounds, Snakebite Oral, Massage 

Euplzorbia grantii Mudulansongo Euphorbiaceae (Malpighiales) Shrub Roots, Exudate Epilepsy, Toothache, Snakebite Nasal, Massage, 
External 

Euphorbia hirta Lonzwe, Vakikulu Euphorbiaceae (Malpighiales) Herb Roots, Leaves, Hernia, Hypertension, Convulsion, Epilepsy, Oral, Nasal 
Barks Menstrual disorders 

Euphorbia tirucalii Munyala, Myaa Euphorbiaceae (Malpighiales) Shrub Leaves, Exudate Chicken typhoid, Finger swell ing Oral, Massage 

Flacourtia indica Musingila, Salicaceae (Malpighiales) Tree Roots, Leaves Infertility, Stomach ache, Cough, Hernia, Oral, Chew, 
Muchongoma, Snakebite Massage 
Mubuguswa 

Friesodielsia obovata Musalasi, Msasi Annonaceae (Magnoliales) Tree Roots Inferti lity, Stomach ache, Anaemia, Placenta Oral, Massage 
expulsion, Snakebite 

Gardenia jovis-tonantis Kilindilamugunda Rubiaceae (Gentianales) Shrub Roots Hypertension, Aphrodisiac Oral 

Grewia bicolor Mukoma Malvaceae (Malvales) Shrub Roots Infertility, Anaemia Oral 

Grewia conoca,poides Mudati Malvaceae (Malvales) Shrub Roots Infertility Oral 

Hymenocardia acida Mupala Euphorbiaceae (Malpighiales) Tree Roots, Leaves Infertility, Epilepsy, Rectal prolapse, Hernia, Oral, Anal, 
Stomach ache Nasal 

Indigo/era swaziensis lgangula Papilionoideae (Fabales) Tree Exudate Spleen enlargement Oral, External 

lsoberlinia angolensis Muva Caesalpiniodeae (Fabales) Tree Barks Cough, Wounds, Snakebite Chew, Massage 
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Jatropha curcus Mubono Euphorbiaceae (Malpighiales) Shrub Roots, Exudate Anal eczema Oral, Anal 

Jubernadia globiflora Muba,Muwa Caesalpiniodeae (Fabales) Tree Barks Cough, Snakebite Chew, Massage 

Justicia salvioides Muluguti Acanthaceae (Lamiales) Shrub Roots lnfe1tility Oral 

Kigelia africana Mudungwa, Mwicha, Bignoniaceae (Lamiales) Tree Roots, Barks, Anaemia, Convulsion, Hypertension, Rituals Oral, External 
Mulegea Fruits 

Lannea schimperi Mugumbu Anacardiaceae (Sapindales) Tree Roots, Leaves, Anaemia, Tumours, Cough, Mental disorders, Oral, Chew, 
Barks Stomach ache, Snakebite, Rituals Massage, 

External 

Lonchocarpus bussei Mubale Papilionoideae (Fabales) Tree Roots, Leaves Rituals External 

Mangifera indica Mwembe Anacardiaceae (Sapindales) Tree Barks Anal eczema, Diarrhoea, Dysentery Oral, Anal 

Marigaritaria discoidea Kasenga Euphorbiaceae (Malpighiales) Tree Roots Infertility Oral 

Markhamia obtusifolia Mubapa Bignoniaceae (Lamiales) Tree Roots Infertility, Aphrodisiac, Love, Lucky Oral, Bath, 
Massage 

Maytenus senegalensis Mwezya, Lweja Celastraceae (Celastrales) Tree Roots, Barks Inferti lity, Stomach ache, Fever Love/Lucky Oral, Bath, 
Massage 

Mundulea sericea Mutandala Papilionoideae (Fabales) Shrub Roots, Barks Antiabortion, Wounds, Aphrodisiac, Hernia, Oral, Nasal, 
Bilhalzia, Epilepsy, Stomach ache massage 

Oldfieldia dactylophylla Muliwanfwengi Euphorbiaceae (Malpighiales) Roots Infertility, Aphrodisiac, Hernia, Stomach ache Oral 

Ormoca,pum trachycmpum Mukondwamhuli Papilionoideae (Fabales) Shrub Roots, Leaves Pneumonia, Snakebite Oral, Massage 

Ozoroa insignis Mwembepori, Anacardiaceae (Sapindales) Tree Roots, Leaves, Diarrhoea, Haemorrhoids, Anal eczema, Oral, Nasal, 
Mukalakala Barks Epilepsy, Gonorrhoea, Antiabortion, Stomach Anal 

ache 

Parinari curate/lifolia Mumbula Chrysobalanaceae Tree Roots lnfertility Oral 
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(Malpighiales) 

Pennisetum purpureum lsumbu Poaceae (Poales) Herb Stem Infertility Oral 

Pericopsis ango/ensis Mubanga, Muvunga Papilionoideae (Fabales) Tree Roots, Leaves, Stroke, Headache, Dizziness, Cough, Oral, Massage 
Barks Firebum, Limbs ache, Convulsion 

Phyl/anthus engleri Mugogondi Euphorbiaceae (Malpighiales) Shrub Roots, Leaves Epilepsy, Hernia Nasal, Oral 

Phyllanthus retic11lat11s Mubinzandimi Euphorbiaceae (Malpighiales) Shrub Leaves Hookwonns Oral 

Physalis peruviana Sinkini Solanaceae (Solanales) Herb Roots Intestinal wonns Oral 

Piliostigma thonningii M utindwambogo Caesalpiniodeae (Fabales) Tree Roots, Leaves, Convulsion, Epilepsy, Snakebite Oral, Nasal, 
Barks Massage 

Pithecellobium dulce Ilamata Mimosoideae (Fabales) Tree Roots Snakebite Massage 

Premna senensis Mununhwanhala Lamiaceae (Lamiales) Roots, Leaves Epilepsy, Body pains/weakness, Stomach Oral, Nasal, 
ache, lnfertility, Hernia, Aphrodisiac, Abscess, Massage, Bath, 
Rituals external 

Pseudolaclmostylis g/auca Mutungulu Euphorbiaceae (Malpighiales) Shrub Roots, Leaves, Stabbing sensations, Diarrhoea, Snakebite Oral, Massage 
Barks 

Pterocarpus angolensis Muninga Papilionoideae (Fabales) Tree Roots, Barks, Anaemia, Cough, Diarrhoea, Snakebite Oral, Chew, 
Leaves, Fruits Massage 

Pterocarpus tinctorius Mukurungu, Papilionoideae (Fabales) Tree Roots, Leaves, Anaemia, Diarrhoea, Wounds, Antiabortion, Oral, Massage 
Barks Stomach ache, Eyes ache, Snakebite 

Ricinus communis Mbarika, Mkale Euphorbiaceae (Malpighiales) Tree Roots, Leaves Labour pains, Stroke, Placenta expulsion Oral, Massage 

Rothmannia engleriana Mukondokondo Rubiaceae (Gentianales) Tree Roots, Leaves, lnfertility, Gonorrhoea, Antiabortion, Placenta Oral 
Barks expulsion 

Schrebera trichoclada Muputika Oleaceae (Lamiales) Tree Roots, Leaves, Headache, Cough, Wounds, Flu, Stabbing Oral, Chew, 
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Sclerocarya birrea spp caffra 

Securidaca longependinculala 

Senna occidemalis 

Solanum incanum 

Steganotaenia araliacea 

Sterculia africana 

S!rophanthus eminii 

St1ychnos innocua 

St,ychnos polatorum 

Slrychnos pungens 

Sllychnos ~pinosa 

Syzygium cumini 

Mung'ongo 

Mteyu, Mteyo, 
Nengonengo 

Muhungajini, 
Muwangajini, 
Njegenjege 

Anacardiaceae (Sapindales) 

Polygalaceae (Fabales) 

Caesalpiniodeae (Fabales) 

Ntulantu, 
lditula 

Matula, Solanaceae (Solanales) 

M unyongampembe 

Muhozya 

Musungululu 

Mumundu 

Mugwegwe, 
Mupandepande 

Mukome 

Mwage 

Mudisi 

Apiaceae (Apiales) 

Malvaceae (Malvales) 

Apocynaceae (Gentianles) 

Strychnaceae (Gentianales) 

Strychnaceae (Gentianales) 

Strychnaceae (Gentianales) 

Strychnaceae (Gentianales) 

Myrtaceae (Myrtales) 

Tree 

Tree 

Shrub 

Tree 

Tree 

Tree 

Tree 

Tree 

Tree 

217 

Barks 

Leaves, Barks 

Roots, Leaves 

Roots 

sensations, Snakebite 

Anal eczema, Cough 

Epilepsy, Headache Infertility, Toothache, 
Snakebite, Placenta expulsion, Stomach ache 

Stomach ache, Fever 

Nasal, Massage 

Anal, 
Chew 

Oral, 
Nasal 

Oral 

Oral, 

Chew, 

Roots, Fruits Tooth decay, Aphrodisiac, Hernia, Intestinal Oral, Bath 
worms, Pelvic dilation, Stomach ache, Rituals 

Roots, Leaves, Snakebite, Rituals 
Barks 

Roots, Barks 

Roots 

Roots 

Roots, Leaves 

Pain rel ief, Anaemia, Mental disorder, 
Infertility, Convulsion, Lucky, Rituals 

Epilepsy 

Aphrodisiac, Infertility 

Stomach ache, Toothache, Hernia, Cough, 
Malaria, Gonorrhoea, Syphilis, Bilhalzia, 
Snakebite 

Roots, Leaves, Snakebite, Convulsion, Heart pains 
Fruits 

Roots, Leaves, 
Barks 

Barks 

Infertility, Tumours, Convulsion, Vomiting, 
Intestinal wonns, Stabbing sensations, 
Gonorrhoea, Syphilis, Cough, Stomach ache, 
Snakebite 

Bilhalzia 

Massage, 
External 

Oral, 
External 

Oral, Nasal 

Oral 

Bath, 

Oral, Chew, 
Massage 

Oral, Massage 

Oral, Chew, 
Massage 

Oral 



Tapiphyllum cinerasce11s 

Terminalia sericea 

Turraea flscheri 

Vepris glomerata 

Vitex mombassae 

Xeroderris stuhlmannii 

Ximenia cajfra 

Xylopia longipetala 

Zanha africana 

Zanthoxylum chalybeum 

Ziziphus mucronata 

Kambolambola Rubiaceae (Gentianlaes) 

Muzima, Njimya Combretaceae (Myrtales) 

Ningiwe, Muningiwe Meliaceae (Sapindales) 

Mulungusigiti 

Mutalali, Musungwi 

Munyenye 

Munembwa, 
Mutundwa 

Mushenene 

Mukalya, Ng'watya, 
Mdaula 

Mulungulungu, 
Munungu, Oluisuki 

Mugugunu 

Rutaceae (Sapindales) 

Lamiaceae (Lamiales) 

Papilionoideae (Fabales) 

Olacaceae (Santalales) 

Annonaceae (Magnoliales) 

Sapindaceae (Sapindales) 

Rutaceae (Sapindales) 

Rhamnaceae (Rosales) 

Herb 

Tree 

Tree 

Tree 

Tree 

Tree 

Tree 

Tree 

Tree 

Tree 

Tree 
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Roots 

Roots, Leaves, 
Barks 

Roots 

Roots, Leaves 

Roots, Leaves 

Roots, Leaves 

Roots, Leaves 

Roots, Leaves 

Roots, Barks 

Roots, Leaves, 
Barks 

Roots, Barks 

Infertility 

Haemorrho ids, DiatThoea, Anal eczema, 
Stabbing sensations, Rectal prolapse, Stomach 
ache, Cough, Measles, Limbs ache, Rituals 

Stomach ache, Inferti lity, Headache 

Scrotal masses, infertility, Aphrodisiac, 
Hernia, Diabetes, Constipation, Snakebite, 
Rituals 

Oral 

Oral, Chew, 
Anal, Massage 

Oral, Massage 

Oral, Massage, 
external 

Infertility, Body rashes, Stomach ache, Oral, Massage 
Diabetes, Diarrhoea, Snakebite 

Hookwonns, Snakebite 

Stomach ache, Gonorrhoea, Anaemia, Mental 
disorder, Abdominal ulcers, Tumours, 
Abscess, Hernia, Intestinal wonns, Snakebite 

Oral, Massage 

Oral, Nasal, 
Massage 

Infertility, Stomach ache, Diabetes, Oral, Nasal 
Abdominal ulcers, Fever, Epilepsy 

Convulsion, Flu, Headache, Stomach ache, 
Elephantiasis, Aphrodisiac, Epilepsy 

Hernia, Headache, Toothache, Body swelling, 
Stomach ache, Limb swelling, Malaria, 
Asthma, Chest pains, Infertility, Heart pains, 
Abscess 

Oral, Nasal, 
Massage 

Oral, Nasal, 
Massage 

Foetus disposition, Aphrodisiac, Stomach Oral 
ache, Chest pains, Hypertension 



Appendix Illb Alphabetical list of other utilized medicinal plans with their vernacular names, family, part(s) used, habit, diseases/complications 

cured and application methods from outside* Urumwa Forest Reserve, Tabora Region, Tanzania. 

Botanical name Vernacular name Family Habit Part(s) used Disease/Complication cured Application method(s) 

Acacia nilolica Olkiroliti Mimosoideae (Fabales) Tree Barks Stomach ache, Typhoid fever, Diabetes, Gonorrhoea, Syphilis, Oral 
Anaemia 

Aloe vera Lugaka Asphodelaceae (Asparagales) Herb Leaves, Roots Intestinal wonns, Constipation, Stomach ache, Aphrodisiac, Oral 
Impotency, Spleen enlargement 

Annona senegalensis Mukonola, Mutopetope Annonaceae(Magnoliales) Tree Roots Stomach ache, Labour progression Oral 

Azadirachta indica Mwarobaini Meliaceae (Sapindales) Tree Roots, Leaves, Stomach ache, Fever, Malaria, Hernia, General body weakness Oral 
Barks 

Balanites aegyplica Olng'oswai Zygophillaceae Tree Roots Typhoid fever, Menstrual disorders Oral 

Cajanus cajan Mubaazi Papilionoideae (Fabales) Shrub Roots, Leaves, Placenta expulsion, Stomach ache, Antiabortion, Infertility, Oral 
Seeds Foetus disposition, Labour progression 

Carica papaya Limbabayu, Mpapai Caricaceae ( Brassicales) Tree Roots, Barks Hookwonns, Typhoid in chicken Oral 

Psidium guajava Mpera Myrtaceae (JMyrtales) Tree Roots, Leaves, Dysentery, Malaria, Diarrhoea Oral 
Barks 

Tamarindus indica Musisi, Nshishi Caesalpiniodeae (Fabales) Tree Leaves, Barks Mental disorder, Malaria, Vomiting, Diarrhoea, Stomach ache, Oral, Massage 
Wounds, Dysentery, Snakebite 

Termina/ia brownii Olbukoi Combretaceae (Myrtales) Tree Barks Hypertension Oral 

Termina/ia cuminii Mzambarau Combretaceae (Myrtales) Tree Seeds Diabetes Chew 

Walbwgia sa/utaris Musokonoi Canellaceae (Canellales) Tree Barks, Roots Bilhalzia, GonmThoea, Syphilis, Hernia, Cough, Asthma Oral, Chew, Nasal 

* Obtained from other districts mainly Sikonge, other regions mainly Arusha and in farms around homesteads 
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Appendix IV Alphabetical list of diseases and their respective medicinal plants as identified by male and female respondents in communities 

around Urumwa Forest Reserve, Tabora Region, Tanzania. 

Disease(s)Complication(s) 

Gastrointestinal disorders: 

Abdominal ulcers 

Constipation 

Diarrhoea 

Dysentery 

Haemorrhoids 

Hernia 

Intestinal worms and Hookworms 

Rectal prolapse 

Spleen enlargement 

Stomach ache 

Medicinal Plant(S) Used 

Combretum zeyheri, Ximenia caffra, Xylopia longipetala 

Aloe vera., Securidaca longipendiculata, Ve,pis glomerata 

Acacia mellifera, Cassia abbreviata, Combretum zeyheri, Crossopterixfebrifuga, Dalbergia nitidrila, Dichrostarchys 
cinerea, Mangifera indica, Ozoroa insignis, Pseudolachnostylia glauca, Psidium griajava, Pterocmpus angolensis, 
Pterocarpus tinctorius, Tamarindus indica, Terminalia sericea, Vitex mombassae 

Combretum zeyheri, Crossopterixfebriji1ga, Mangifera indica, Psidium guajava, Tamarindus indica 

Cassia abbreviata, Cambre/um zeyheri, Terminalia sericea 

Acalypha fruticosa, Aloe vera., Azadrachta indica, Cassia abbreviata, Catunaregam spinosa, Cissampelos pareira, 
Cissus quadrangularis, Crossopterix febrifi1ga, Euphorbia hirta, Flacourtia indica, Hymenocardia acida, Mundulea 
sericea, O/djieldia dactylophylla, Phyllanthus engleri, Premna senensis, Securidaca longipendiculata, Solanum 
incarnum, S11ych11os potatorum, Warburgia salutaris, Ximenia caffra, Zanthoxylwn c/,alybeum 

Albizia harveyi, Aloe vera., Bridelia duvigneaudi, Cassia abbreviata, Carica papaya, Phyllanthus reticulates, Physalis 
peruviana, Solanum incarnum, Sliychnos spinosa, Ximenia caffra, Xerodernis stuhlmanii 

Cissus quadrangularis, Combretum zeyheri, Dichrostarchys cinerea, Hymenocardia acida, Tenninalia sericea 

Aloe vera., Clerodendrum uncinatum, lndigofera swaziensis 

Abrus precatorius, Acacia mellifera, Acacia nilotica, Acacia nigrescens, Albizia harveyi, Aloe vera., Annona 
senegalensis, Antidesma venosum, Azadrachta indica, Cassia abbreviata, Cathium crassum, Catunaregam spinosa, 
Cissampelos pareira, Combretum zeyheri, Crossopterix febrifuga, Dalbergia nitidula, Dichrostarchys cinerea, 
Diospyros fischeri, Ekebergia benguelensis, Flacourtia indica, Friesodielsia obovata, Hymenocardia acida, Lannea 
shimperi, Mundulea sericea, Mytenus senega!ensis, Oldfieldia dactylophylla, Ozoroa insignis, Phyllantlnis engleri, 
Premna senensis, Pteroca,pus tinctorius, Schrebera trichoc/ada, Securidaca longipendiculata, Senna occidentalis, 
So!anum incarnum, St1ychnos potatorum, S1tych11os spinosa, Tamarindus indica, Terminalia sericea, Turrea jischeri, 
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Disease/complication 
frequency by respondents 

Male 

2 

4 

32 

7 

34 

8 

9 

3 

36 

Female 

2 

23 

9 

3 

4 

26 



Typhoid 

Gynaecological, Andrological and 
Urogenital disorders: 

Abortion 

Anti-abortion 

Aphrodisiac 

Bilharzias/Schistosomiasis 

Foetus disposition 

Gonorrhoea 

Infertility 

Impotency 

Labour pains progression 

Menstrual disorders 

Vanguleriopsos lanciflora, Verpis glomerata, Ximenia americana, Xy lopia longipetala, Za11tlwxylr1111 chalybeum, 
Ziziplws mucronata 

Acacia ni/otica, Balanites aegyptica 

Cassia abbreviata, Catunaregam spinosa 

Cajanus cajan, Combretwn obovatum, Mundulea sericea, Ozoroa insignis, Pteroca,pus tinctorius, Rotlunannia 
engleriana 

Abrus precatorius, Afzelia quanzensis, Aloe vera., Asparangus falcatus, Cassia abbreviata, Gardenia jovistonantis, 
Mundulea sericea, O/dfie/dia dactylophylla, Premna senensis, Solanum incarnum, Strychnos innocua, Ve,pis 
glomerata, Zanha africana, Ziziphus mucronata 

Cassia abbreviata, Dalbergia melanoxy/011, Mundulea sericea, S11ychnos potatorum 

Acacia nigrescens, Cajanus cajan, Ziziphus mucronata 

Acacia nilotica, Afzelia quanzensis, Cassia abbreviata, Catunaregam spinosa, Cissampelos pareira, Combretum 
obovatum, Dalbergia nitidula, Diospyros fischeri, Entada abyssinica, Ozoroa insignis, Rothmannia engleriana, 
S11ychnos potatorum, St,ychnos spinosa, Warburgia sa/utaris, Ximenia cajji-a 

Acacia nigrescens, Asparangusfalcatus, Cajanus cajan, Cassia abbreviata, Cathium crassum, Combretum obovatum, 
Combretum zeyheri, Commiphora africana, Dichrostarchys cinerea, Entada abyssinica, Euclea divinorum, Flacourtia 
indica, Friesodielsia obovata, Grewia bicolour, Grewia conocatpoides, Hymenocardia acida, Justica salvioides, 
Marigaritaria discoidea, Maytenus galensis, O/dfieldia dactylophylla, Parinari curratellifolia, Pave/ta sc/mmanniana, 
Pennisetum perpureum, Premna senensis, Rothmannia engleriana, Securidaca longipendiculata, Stercu/ia africana, 
S11ychnos innocua, St,ychnos spinosa, Tapiphyllum cinerascens, Turreafischeri, Verpis glomerata, Vitex mombassae, 
Xylopia longipetala, Zanthoxylum chalybeum 

Aloe vera., Mundulea sericea 

Annona senegalensis, Azanza garkeana, Cajanus cajan, Ricinus communisum 

Acacia mellifera, Balanites aegyptica, Dichrostarchys cinerea, Euphorbia hirta, Warburgia salutaris 
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2 

2 

2 

14 4 

5 

9 2 

29 25 

2 

5 

4 4 



Placenta expulsion 

Scrotal masses 

Syphilis 

Pain and Inflammations: 

Abdominal swellings 

Backache 

Body swelling 

Body pains 

Chest pains 

Ears ache 

Elephantiasis 

Finger swell ing 

Headache 

Heart pains 

Limbs ache 

Pain relief 

Stabbing sensations 

Rheumatism 

Cajanus cajan, Diospyros fischeri, Friesodielsia obovata, Ricinus communis, Rothmannia engleriana, Securidaca 
/ongipendiculata 

Boscia salicifolia. Verpis glomerata 

Acacia nilotica, Afze/ia qua11zensis, Cassia abbreviata, Entada abyssinica, S11yc/111os potatorum, St1ych11os spinosa, 
Warburgia salutaris 

Afzelia quanzensis 

Boscia sa/icifolia 

Afzelia quanzensis, Zanthoxylum chalybeum 

Combretum zeyheri 

Albizia harveyi, Zanthoxylum chalybeum, Ziziphus mucronata 

Combretum mo/le, Diospyros fischeri, Cassia abbreviata 

Zanha Africana 

Euphorbia tirucalii 

Boscia salicifolia, Burkea africana, Cassia abbreviata, Pericopsis angolensis, Securidaca longipendiculata, Sola11111n 
incarnum, Turreafischeri, Zanha africana, Zanthoxylum chalybeum 

Strychnos pungens, Zanthoxylum chalybeum 

Combretum singueana, Pericopsis angolensis, Terminalia sericea 

Sterculia Aji-icana 

Schrebera trichoclada, St,ychnos spinosa, Terminalia sericea 

Boscia salicifolia 
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17 

2 

3 

6 

2 

3 

13 4 

2 

2 

5 

4 



Snakebite 

Toothache/Tooth decay 

Trachoma and eyes problems 

Tumours 

Brain and Nervous system: 

Convulsion 

Epilepsy 

Mental illness 

Stroke 

Respiratory disorders: 

Asthma 

Cough 

Flu 

A ntidesma venosum, Bechemia discolour, Brachystegia boehmii, Brachystegia spiciformis, Cassia abbreviata, 
Combretum obovatum, Commiphora africana, Condyfoca1pon diplorhynchus, Diospyros jischeri, Entada abyssinica, 
E1ythri11a abyssinica, E1ythrophleum africanum, Euplwrbia grantii, Flacourtia indica, Friesodielsia obovata, 
Isoberfinia angolensis, Julbernadia globiflora, lannea schimperi, Ormacarp11m trachycmpum, Pericopsis angolensis, 
Piliostigma thoningii, Pseudolaclmostylia glauca, Pteroca,pus angolensis, Pterocarpus tinctorius, Scl1rebera 
trichoclada, Securidaca longipendiculata, Stegano/aenia araliaceae, Sterc11lia africana, St1ych11os potalorum, 
Suychnos pungens, St,ychnos spinosa, Tamarindus indica, Vetpis glomerata, Vitex mombassae, Xerodernis stuhlmnii, 
Ximenia ca.ffra 

Dalbergia nitidula, Euphorbia grantii, Securidaca longipendiculata, Solanwn incarnum, Strychnos potatorum, 
Zantlwxylum chalybeum 

Cambre/um fragans, Commiphora aji-icana, Pterocmpus tinctorius 

E,ythroxylum emarginatum, Ximenia caffra 

Acacia polyacantha, Albizia harveyi, Albizia versicolor, Cassia abbreviata, Catunaregam spinosa, Crossopterix 
febrifuga, Euphorbia hirta, Euphorbia grantii, Ekebergia benguelensis, Kigelia afi-icana, Pericopsis angolensis, 
Piliostigma tlwningii, Sterculia africana, Sllychnos pungens, S11ychnos spinosa, Zanha africana 

Albizia versicolor, Cassia abbreviata, Combretum singueana, Dichrostarcliys cinerea, Euphorbia grantii, Mundulea 
sericea, Ozoroa insignis, Phyllanthus engleri, Piliostigma thoningii, Premna senensis, Securidaca longipendiculata, 
Strophantl111s eminii, Xylopia longipetala, Zanha Africana 

Ekebergia benguelensis, Lannea schimperi, Tamarindus indica, Ximenia caffra 

Aftelia quanzensis, Boscia salicifolia, Pericopsis angolensis, Ricinus communis 

Warburgia salutaris, Zantho:i.ylum chalybeum 

Brachystegia spiciformis, Cassia abbreviata, Combretum zeyheri, Crossopterix febrifuga, Flacourtia indica, 
Isoberlinia angolensis, Jubernaldia gfobiflora, Lannea schimperi, Pericopsis angolensis, Pterocarpus angofensis, 
Schrebera trichoclada, Scleroca1ya birrea, Strychnos potatorum, Strychnos spinosa, Terminalia sericea, Warburgia 
salutaris, 

Schrebera trichoclada, Zanha africana 
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Measles 

Pneumonia 

Sore throats 

Tonsillitis 

Tuberculosis 

Other human diseases: 

Anaemia 

Diabetes 

Dizziness 

Energy giver 

General body weakness 

Hypertension 

Low blood pressure 

Rituals and fortunes: 

Love 

Lucky 

Rituals 

Terminalia sericea, Vernonia glabra 

Ormaca,pum trachyca1pum, 

Crossopterix febrifi,ga, Entada abyssi11ica, 

Entada abyssinica,Solanum incanum 

Entada abyssinica 

Acacia mellifera, Acacia 11ilotica, Combretum zeyheri, Dalbergia 11itid11/a, Entada abyssinica, Friesodielsia obovata, 
Grewia bico/ow~ Kige/ia africa11a, lannea schimperi, Pterocwpus angolensis, Pterocarpus tinctorius, Sterculia 
africana, Ximenia caffra 

Acacia nilotica, Commiphora africana, Da/bergia nitidula, Terminalia cuminii, Verpis glomerata, Vite,r mombassae, 
Xylopia longipetala 

Dichrostarchys cinerea, Pericopsis angolensis 

Albizia han,eyi 

Azadrac/1ta indica, Premna senensis 

Albizia harveyi, Borassus ethiopicum, Crossopterixfebrifuga, Ekebergia benguelensis, Entada abyssi11ica, Euphorbia 
hirta, Gardeniajovistonantis, Kigelia africana, Terminalia brownii, Warburgia salutaris, Ziziphus mucro11ata 

Borassus ethiopicum, Ekebergia bengue/ensis 

Antidesma venosum, Combretum mo/le, Chenopodium album, Ekebergia benguelensis 

Acacia nigrescens, Antidesma venosum, Chenopodium album, Ekebergia benguelensis 

Capparis kirkii, Combretum molle, Combretum zeyheri, Dichrostarchys cinerea, E1ythroxyl11m emarginatum, Kigelia 
africana, lannea schimperi, lonchocarpus bussei, Mundulea sericea, Premna senensis, Steganotaenia araliaceae, 
Sterculia africana, Terminalia sericea, Ve,pis glomerata, 
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Malaria and fever: 

Malaria 

Fever 

Jaundice 

Vomitting 

Skin disorders: 

Abscess 

Fire bum 

Skin/Body rashes 

Wounds 

Infants disorders: 

Anal eczema 

Infants fever/Headache 

Constipation 

Infants stomach ache 

General body weakness 

Acacia polyacantha, Azadirachta indica, Cassia abbreviata, Cissampelos pareira, Cambre/um fragans, Psidium 
guajava, Sl!ychnos potatorum, Tamarindus indica, Zanthoxylum chalybeum 

Afzelia quanzensis, Azadirachta indica, Cassia abbreviata, Cissampelos pareira, Senna occidenta/is, Xylopia 
longipeta/a, 

Cassia abbreviata, Cassia obtusfolia, Entada abyssinica 

Cassia abbreviata 

Acacia senegal, Albizia harveyi, Combretum obovatum, Dalbergia melanoxylon, Premna senensis 

Pericopsis ango/ensis 

Da/bergia melanoxy/011, Vitex mombassae 

Albizia harveyi, Combretumfragans, Combretum mo/le, Combretum zeyheri, Condyloca,pon dip/o,ynchus, Dalbergia 
me/anoxylon, Dichrostarchys cinerea, Diospyros fischeri, Euc/ea divinorum, lsoberlinia angolensis. Mundu/ea 
sericea, Pterocarpus tinctorius, Schrebera trichoc/ada 

Cambre/um zeyheri, Jatropha curcus, Mangifera indica, Ozoroa insignis, Sc/erocarya birrea, Terminalia sericea 

Eiden pilosa, Markhamia ob111sifolia, Pteroca,pus angolensis, Securidaca longipendiculata 

C/erodendum capita/um 

Dichrostarchys cinerea, Securidaca /ongipendiculata 

Adansonia digitata 
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Appendix V Inventory form used during medicinal plants species survey at Urumwa Forest Reserve, Tabora Region, Tanzania. 

Forest area name: .. .. . . . . . . . .... . . ... . . .......... . Recorder: . . .. . .... . ..... . ... .......... ...... . . ........ .. ... .... .. .. . .. .... . 

Date: . ... .. ... . .. ... ..... . ........ . .......... . ... .. ....... . .. ... .... . Species Local name .. . .... .. . . ... ........ .. ....... . .. .... .. .. ... .. ..... . 

Tree Distance Dbh Height (m) GPS Tree no. Distance Dbh Height (m) GPS 
no. (m) (cm) Largest stem Readings (m) (cm) Largest stem Readings 

(X,Y) (X.Y) 
1 18 
2 19 
3 20 
4 21 
5 22 
6 23 
7 24 
8 25 
9 26 
10 27 
11 28 
12 29 
13 30 
14 31 
15 32 
16 33 
17 34 

Any disturbance noted: Other observations: 

.. ..... ... ....... ...................... ······ ···· · · · ··· ··· ··· ··· ·· ······· ···· ···· ·· Fruiting evidence .. . . ...... . ... . ........... ............. ...... 

. . .... . . .. . ........ . ... .. . .. ........ . .. .... ......................... ......... ...... Flowering evidence .......... . .... ..... . ...... .. .. . .. .... 

... ..... ............................... .. ... ............... ............... .......... Tree has ever been exploited ..... . .. . .. ................. 

....................................... . .. ........ ......... ... ..................... . ........................... ..... ..... .................... ...... .. 
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Appendix Vla The Flavonoids and Alkaloids reported from Pterocarpus species and other members of the Pterocarpus clade with their medicinal 
application arranged according to their degree of closeness to P. tinctorius. 

Species name 

Pteroca,pus tinctorius 

P. soyauxii *** 

P. mildbraedii *** 

P. angolensis** 

Compound(s) reported 

na 

C laussequinone; (R)-form(9a) 

Vestitol; (R)-form(2a, 9a) 

Kaempferol (9a) 

Forrnononetin (9a, 13a, 53a) 

Prunetin (9a) 

Santai (9a) 

3,8-Dihydroxy-9-
methoxypterocarpan(9a) 

Homopterocarpin ( I 0a, 3 1 a), 

na 

Angolesin7a, (30a) 

4-O-a-Cadinylangolesin (7a) 

4-O-Methylangolesin(?a) 

Genistein(8a) 

Flavonoids/ Alkaloids sub-categories ( 18) 

na 

Flavonoids: lsoflavanquinones 

Flavonoids: lsoflavans 

Flavonoids: Flavonols 

Flavonoids: lsoflavones 

Flavonoids: Simple pterocarpans 

na 

Flavonoids: a-Methyldeoxybenzoins 

Flavonoids: lsotlavones 
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Species from other genera reported to have Species medicinal application 
compounds known from Pterocarpus 

na Diarrhoea, Anaemia, Wounds, 
Anti-abortion, Stomachache, 
Snakebite (Pers. obs. 2004) 

na Fever, Diarrhoea, Wounds (25) 

Centrolobium tomentosum Benth. ** 

Arachis hypogaea L.*, 

Centrolobium tomentosum Benth.**, C. robustum 
(Veil. Cone.) Benth.**, C. sclerophyllum H.C. 
Lima**,, Tipuana tipu (Benth.) Benth** 

na 

na 

na 

na 

na 

na 

na 

na 

na 

Diarrhoea, Fever, Urinal 
antiseptic (25) 

Wounds (54 ), Schistosomiasis 
( 48), Aphrodisiac (58) 



P. dalbergioides** 

P. erinaceus** 

P. indicus** 

P. macrocmpus** 

7-0- Methyltectoligenin (8a,45a, 53a) 

Muningin (8a,30a, 53a) 

Pmnetin(8a,29a, 53a) 

Liquilitigenin(8a) 

Calycosin (50a) 

Homopterocarpin (52b) 

Maackiain; (±)-form (50a, 53a) 

Pterocarpin (31 a,50a,52a) 

Angolesin ( Ia) 

Pseudobaptigenin ( I 0a) 

Angolesin (18a, 23a,b) 

Forrnononetin (1 1 a, 18a) 

Homopterocarpin(l la) 

Pterofuran ( I 8a) 

Pterocarpin ( l la,l 8a) 

lsoliquilitigenin (20a) 

Homopterocarpin ( 6a,52a,b) 

Pterocarpin (31 a,52a) 

Flavonoids: Flavanones 

Flavonoids: lsoflavones 

Flavonoids: Simple pterocarpans 

Flavonoids: a-Methyldcoxybenzoins 

Flavonoids: lsoflavones 

Flavonoids: a-Methyldeoxybenzoins 

Flavonoids: lsoflavones 

Flavonoids: Simple pterocarpans 

Flavonoids: Chalcones 

Flavonoids: Simple pterocarpans 
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na 

na 

na 

Centro/obium robustum (Veil. Cone.) Bcnth.** 

Centrolobium sclerophy/lum H.C. 
Centrolobium paraense Tul. var. 
Benth** 

na 

na 

na 

na 

Centro/obium tomenlosum 
Centrolobium robustum (Veil. Cone.) 
Ce/llro/obium sclerophy/lum H.C. 
Tipuana tipu (Benth.) Benth** 

na 

na 

na 

Platymiscium praecox Benth. ** 

na 

na 

Litna**, 
paraense 

Benth.** 
Benth.**' 
Lima**,: 

na 

Diarrhoea, Dysentery, Fever, 
Leucorrhea, Ringworrns, Sores, 
Tumor, Urethritis, Wounds (5), 
Skin diseases, Fever (25) 

Malalia, Dysentery, Skin 
disorders, minor wounds (51 ); 
Diarrhoea, Mouth thrush, Sore 
throat (15; 51); Boil, Nephlitis, 
Plickly heat, Stomatitis, Syphilis 
(5). 

na 



P. marsupium** 

lsoliquiritigenin ( 14a, 59a) Flavonoids: Chalcones 

Liquiritigenin ( 14a, 59a) Flavonoids: Flavanones 

Macrocarposide (59a) Flavonoids: lsoflavanones 

Aureusidin ; 6-O- a-L- Flavonoids: Aurones 
Rhamnopyranoside (37a) 

Carpusin (9a) 

4 ' ,6-Dihydroxy-7-methylaurone; 6-0- a
L-Rhamnopyranoside( 43a) 

4 ,4 · 6-T rihydroxy-7-methylaurone; 4-O
a-L-Rhamnopyranoside( 44h) 

4,4' ,6-Trihydroxyaurone; 6-0- a-L-
Rhamnopyranoside( 44h) 

Pterosupin ( 40a,3c) 

Coatline A (9a) 

lsoliquiritigenin (8a,35a,2c) 

4 ' ,7-Dihydroxyflavone ( 40a) 

8-C-Glucopyranosyl-3,4' , 7-
trihydroxyflavone(9a) 

3,4' ,5,6, 7-Pentamethoxyflavone; 
rhamnoside ( 60c) 

Epicatechin ( I 6e) 

Garbanzo I (3c) 

6-

Flavonoids: Chalcones 

Flavonoids: Flavones 

Flavonoids: Flavan-3-ols 

Flavonoids: Flavonols 

7-Hydroxy-6,8-dimethylflavanone; (S)- Flavonoids: Flavanones 
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Platymiscium praecox Benth. ** 

Centrolobium robustum (Veil. Cone.) Benth.**, 
Platymiscium praecox Benth. ** 

na 

na 

na 

na 

na 

na 

na 

na 

Platymiscium praecox Benth. ** 

na 

na 

na 

Arachis hypogaea L. * 

na 

na 

Diabetes mellitus (23, 24 ); 
Diarrhoea, Boils, Stomach acid, 
Sores, Skin disorders(50) 



jo,·m, 7-0- a-L-Arabinopyranoside (52c) 

7-Hydroxyflavanone; (SJ-form (40a) 

Liquiritigenin (3c, 9a,40a,22a) 

Naringenin (52i) 

3 ',4' ,5' ,7,8-Pentahydroxyflavanone; {S)
form, 3',5'-Di-Me ether, 4'-0- 13-D
glucopyranoside (57c) 

Irisolidone 7-rhamnoside(23a) 

Pseudobaptigenin (3c) 

Retusin 8-arabinoside(S7i) 

3,4', 7-Trihydroxyisoflavone( 40a,3c) 

4 '7,8-Trihydroxyisoflavone; 4' -Me 
ether, 7-0- cx-D- Glucopyranoside(43a) 

5,6,7-Trihydroxyisoflavone; 6-Me ether, 
7-0- cx-L- rhamnopyranoside (43a) 

4' 5,7-Trihydroxy-8-methylisoflavone; 
4 ',5-Di-Me ether, 7-0- cx-L-
rhamnopyranoside( 42a) 

6-Hydroxy-3,5,7,4' -
tetramethoxyflavone, 6-rbamnoside(57c) 

3,3' ,4 ',5,7-Pentahydroxyflavan; 
(2RS,3RS)-form( I 2 i) 

Propterol (56a), Propterol B (39a, 38a) 

Homoisoflavanone (26a) 

na 

Centrolobium robustum (Veil. Cone.) Benth.** 

na 

na 

Flavonoids: lsoflavones na 

na 

na 

na 

na 

na 

na 

na 

Flavonoids: Flavans na 

Flavonoids: Dimylpropane na 

lsoflavanones na 
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P. officinalis** 

P. osun** 

P. santalinoides** 

P. santalinus** 

Homopterocarpin ( Ia) 

Pterocarpin ( la, 4a) 

Santai (4, I) 

Santarubin AandB (Sa) 

Santalin A (Sa), 

na 

Homopterocarpin ( 4b) 

Pterocarpin ( 4b, 53a) 

Alkaloids: indole 

Flavonoids: Simple pterocarpans 

Flavonoids: lsoflavones 

Flavonoids: Biflavonoids 

na 

Flavonoids: Simple pterocarpans 

Santalin A, Band C (3a ,55a,36b) Flavonoids: Bioflavonoids 

Liquiritigenin(33a) Flavonoids: Flavanones 

Isoliquiritigenin(33a) Flavonoids: Chalcones 

4' ,5-Dihydroxy, 7-0-methylisoflavone; Flavonoids: lsoflavones 
3 '-0-P-D-Glucoside (33a, 34a, 3Sa) 

4' ,S-Dihydroxy-7-0-methylisoflavone, 

na 

na 

na 

na 

na 

na 

na 

na 

na 

na 

Centrolobium robustum (Yell. Cone.) Benth.** 

Platymiscium praecox Benth. ** 

na 

na 

na 

Skin disorders, Wounds, 
Rheumatism, Sprains, Stiff 
joints (21) 

Diarrhoea, Abortion (25) 

Headache, Bilious, Skin 
disorder, Dysentery, 
Diarrhoea(32); Diabetes mellitus 
(46, 47) 

- ---------------------------------
Note: a = Heartwood; b=Sapwood; c = Roots; d = Stem; e = Barks; f = Seeds/pods; g = Leaves; h = Flowers; i = Unspecified parts; j = other parts (seed coat, shell, pods, whole plant); na = 
Information not available; Numbers in parentheses followed by letters identify references in accompanying list. ***=Very closely related to P. tinctorius; **=relatively closely related to P. 
tinctorius; * = less closely related to P. tinctorius 
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Appendix Vlb Bioactivity of flavonoids and alkaloids reported from genus Pterocarpus Jacq. and other related genera of the 'Pterocarpus clade' 

Compound(s) category Structural name(s) 
( 18) 

Flavonoids: a-
Methyldeoxybenzoins 

Flavonoids: lsoflavones 

1-(2,4-Dihydroxyphenyl)-2-( 4-
methoxyphenyl)- 1-propanone 

1-(2,4-Dihydroxyphenyl)-2-( 4-
methoxyphenyl)-1-propanone; 2-Me ether 

1-(2,4-Dihydroxyphenyl)-2-( 4-
methoxyphenyl)-1-propanone; 4-Me ether 

4-0-T-Cadinylangolesin; ( I O' R)-form 

4-a-T-Candylangolesin; ( I O' S)-form 

3 ',7-Dihydroxy-4 ' -methoxyisoflavone 

3-Hydroxyformononetin 

4 ' ,5,6, 7-Tetrahydroxyisoflavone 

4,6 '-Dihydroxy-5, 7-d imethoxyisoflavone 

4 ' ,5,6,7-Tetrahydroxyisoflavanonc; 

4 ' ,5-Dihydroxy-6,7-dimethoxyisoflavone 

7-hydroxy-4' -methoxyisoflavoae 

4 ' ,5,7-Trihydroxyisoflavoae 

4 ' ,5-Dihydroxy-7-methoxyisoflavone 

Compound common name(s) 

Angolesin 

Angolesin susbstitute (2-0-
Methylangolesin, Angolesin; (R)-form) 

Angolesin substitute (4-0-
Methylangolesin) 

Cadinylangolesin substitutes 

Calycosin 

lrisolidone 7-rhamnoside 

Muningin 

7-0- Methyltectorigeaia 

Fonnononentin (Biochanin B; Prato]; 
Neochanin) 

Genistein 
Sophoricol;Genistol) 

Prunetin (Prunusetin) 

(Prunetol; 
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Other genera reported to have Reported bioactivity 
compounds known from 
Pterocarpus 

na Anti fungal( 4) 

Anti fungal( 4) 

Centrolobium Beath**, Tipuana aa 
(Beath.) Benth** 

na 

na 

na 

Antifungal, Antihypolipidaemic (4) 

Antifungal, Oestrogenic, Antiperoxidative (4), weak 
antibacterial and weak oestrogen, induce cell 
differentiation( 13); Oestrogenic, Antioxidant, 
Anticarcinogenic, Antiatherogenic, Antiosteoporotic ( I , 
16, 15, 5) 

na 



Flavonoids: Aurones 

Flavonoids: 
lso!lavanquinones 

Flavonoids: Chalcones 

Flavonoids: Simple 

7-Hydroxy-3 ',4 '-methylenedioxyisollavone Pseudobaptigenin (Baptigenin) 

7,8-Dihydroxy-4 ' -methoxyisoflavone Retusin 8-arabinoside 

3 ',4 ',5-Trihydroxy-7-methoxyisollavone Santai 

5,6,7-Trihydroxyisollavone; 6-Me ether, 7-
0 - u-L- rhamnopyranoside 

4 ' ,5, 7,8-Tetrahydroxymethyliso!lavone 

4 ' 5,7-Trihydroxy-8-methyliso!lavone; 4' ,5-
Di-Me ether, 7-0 - u-L-rhamnopyranoside 

3 ',4,4' ,6-Tetrahydroxyaurone Aureusidin;6-0- u-L-Rhamnopyranoside na 

2,4' ,6-Trihydroxy-4-
methylbenzylcoumaranone 

4' ,6-Dihydroxy-7-methylaurone; 6-0- u-L
Rhamnopyranoside 

4,4' ,6-Trihydroxyaurone; 
Rhamnopyranoside 

6-0- u-L-

4,4 '6-Trihydroxy-7-methylaurone; 4-0- u-

Carpusin 

Trihydroxyaurone substitutes 

L-Rhamnopyranoside Tetrahydroxyaurone substitute 

2' ,4,4' -Trihydroxychalcone 

3-C-Glucosyl-u,2 ',4,4 ' -
tetrahydroxydihydrochalcone 

2' ,4,4' -tetrahydroxydihydrochalcone-8-P
Glucopyranosyl 

3,8,9-Trihydroxypterocarpan 

Claussequinone; (R):form 

lsoliquiritigenin 

Coatline A 

Pterosupin 
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na 

Platymiscium Vogel** 

Arachis L.**, 
Browne**, 

B,ya P. 
Centrolobium 

na 

na 

na 

na 

na 

Enzymes inhibitor ( 4) 

na 

na 

na 

na 

Antitumour, Antiinflammatory 

( I 3 ), Antioxidant ( 4) 

na 

Antimicrobial, Antifungal, Anthelmintic (I I), 
Antidiabetic (8, 9), Anticancer (10,1 I), Antitumour (14) 

na 



pterocarpans 

Flavonoids: Flavonols 

Flavonoids: Flavan-3-ols 

Flavonoids: 
Dihydroflavonols 

3,8-Dihydroxy-9-methoxypterocarpan 

3,9-Dimethoxypterocaipan 

7-hydroxy-4' ,5'
methylenedioxypterocarpan 

7-Hydroxy-4',5'
metheylenedioxypterocarpan, Me ether 

3,5,7,4 ' -Tetrahydroxyflavone or 

4 ' ,5-Dihydroxy-3, 7-dimethylisoflavone 

3,3' ,4 ',7-Tetrahydroxyflavone or 

8-C-Glucopyranosyl-3,3 ',4 ' , 7-
tetrahydroxyflavone or 

5-Deoxyquercetin 

3,3 ',4 ' ,5,7-Pentahydroxyflavan 

3,3 ',4 ' ,5,7-Pentahydroxyflavan; 
(2RS,3RS):form 

8-C-Glucopyranosyl-3,4', 7-
trihydroxytlavanone 

3,7,4 '-Trihydroxyflavanone 

Dihydroflavonols 

3,4', 7-Trihydroxyflavanone 

Alkaloids: 
alkaloids 

indole Tryptophan betaine 

Flavonoids: Flavanones 3 ',4 ',7-Trihydroxytlavavon-8-( C
Glucopyranosyl) 

P-D-

Homopterocarpin; (-)-fonn 

Maackiain; (±)-fonn (lnennin) 

Pterocarpin 

Kaempferol 

Fisetin 

Epicatechin (Epicatechol) 

Catechin (Catechol; Biocatechin; 
Tanningenic acid) 

Garbanzo( (Lecontin) 

Hypaphorine; (S):form 

lsocoreopsin 234 

Benth*, Platymiscium Vogel* 

Arac/1is L.* 

Arachis L.* 

na 

na 

Anti fungal( 4) 

Antifungal (4) 

Radical scavenger, Anti-inflammatory, Antibacterial, 
Antimutagenic, enzymes inhibitor (4) 

Antibacterial, enzymes inhibitor, Antismooth muscle 
contraction ( 4) 

Antibacterial, Antiinflarnmatory, antihyperglycaemic, 
Antianaphylactic, Antirnutagenic, Antiperoxidative (4), 
Antibacterial (8, 7) 

Antiperoxidative, Antihepatotoxic, Antiinflarnmatory, 
Antihepatitis ( 4) 

na 

Convulsive poison (4) 

Arachis L.*, Centrolobium Antihepatotoxic, Antihepatitis (4) 
Benth, ** Platymiscium 



Flavonoids: Isoflavanones 

Flavonoids: lsoflavans 

Flavonoids: Diarylpropane 

Flavonoids: Biflavonoids 

Arabinopyranoside; 
dimethylflavanone 

7-Hydroxy-6,8-

7-Hydroxy-6,8-dimethylflavanone; (S)-
fonn, 7-0- u-L-Arabinopyranoside 

Isodenicidin; 7-Prenyloxyflavanone 7-Hydroxyflavanone; (S)-fonn 

4 ', 7-Dihydroxyflavanone Liquiritigenin 

4 ' ,5,7-Trihydroxyflavanone Naringenin (Floribudigenin; Narigetol; 
Salipurpol) 

3' ,4 ',5 ' ,7,8-Pentahydroxyflavanone; (S)-
fonn, 

2' ,4' ,5, 7-Tetrahydroxyisoflavanone; 6-C- Macrocarposide 
glucopyranosyl 

2 ', 7-Dihydroxy-4' -methoxyisoflavan Yestitol; (S; R)-form 

1,3-Bis( 4-hydroxyphenyl)-2-propanol Propterol 

1-(2,4-Dihydroxyphenyl)-3-( 4- Propterol B 
hydroxyphenyl)-2-propanol 

Santalin A, C 

Santarubin A, B 
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Vogel** 

Centro/obium Benth** 

B1ya P. Browne,* Centrolobium 
Benth** 

na 

na 

na 

na 

na 

Weak antifungal, Haemoglobin induction, Acts on Central 
Nervous System ( 4 ), Antidiabetic (8, 7) 

Antibacterial (4, 13), Antifungal, Antihepatotoxic, 
Antiperoxidative, Antispasmodic, Antiulcers (4) 

na 

na 

Antifungal (4) 

na 

na 

Antibacterial, Antifungal (2) 

Antibacterial, Antifungal (2) 



Appendix VIia Indole alkaloids reported to occur in African members of section Spinosae and related sections of genus Strychnos 

Section Species 

Spinosae S. coccu/oides 

Aculeatae S. acu/eata 

Breviflorae S. a.fee/ii 

S. angolensis 

S. do/ichothyrsa 

S. henningsii 

Strychnos 

Diaboline derivatives, Henningsamine 
derivatives 

Strychnofendlerine and derivatives, 
Spermostrychnine, Splendine and 
derivatives 

Bisnordihydrotoxiferine and derivatives 

Bisnor C-alkaloid H 

WGA, Diaboline, Caracurine V and 
de1ivatives , Longicaudatine 

Diaboline and derivatives, WGA and 
derivatives, Caracurine V 

WGA and derivatives, Bisnor C-curacurine, 
Bisnor C-alkaloid D, 
Bisnodihydrotoxiferine and derivatives, 
Caracurine V and derivatives, Diaboline 
derivatives, Dolichocurine, Dolichothine, 
Longicaudatine 

Holstine, Holstiline, Condensamine 

Retuline and derivatives, Rind line, 
Diaboline and derivatives, Henningsamine, 
Henningsoline and derivatives, 
Henningsamide, Henningsiine, Splendoline, 
Strychnine and derivatives 

lndoloquinolizidine 

nr 

nr 

nr 

Angustine 

Angustidine 

nr 

nr 
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lndole alkaloid categories 

Condylocarpan 

nr 

nr 

nr 

Tubotaiwine 

Tubotaiwine 

Condylocarpine 

nr 

Akuammiline 

nr 

nr 

nr 

nr 

Nor-C
lluorocurarine 

Tsilanine 

Tsilambine 

Bisindole Ajmalicine 

nr nr 

nr nr 

nr nr 

nr nr 

nr nr 

nr nr 

Corynanthe 

nr 

nr 

nr 

nr 

nr 

nr 



S. icaja Vomicine, lcajine, Strychnine+ derivatives, nr nr nr nr nr nr 
Novacine, Bisnordihydrotoxiferine, 
Sungucine and derivatives, 
Strychnohexamine 

S. urceolata Bisnordihydrotoxifetine, Bisnor C-alkaloid nr nr nr nr nr nr 

H, Diaboline derivatives 

Caracurine V, Longicaudatine 

S. malacoc/ados Diaboline derivatives nr nr nr nr nr nr 

Penicillatae S. diplotricha Strychnobrasiline nr nr nr nr nr nr 

Malagashanine 

S. longicaudata Strychnovoline nr nr nr nr nr nr 

Bisnor C-alkaloid H 

Longicaudatine 

S. tchibangensis nr nr nr nr Usambarine and nr nr 
derivatives 

S. trichoneura nr Angustine nr nr nr nr nr 

Angustidine 

An gusto line 

Scyphostrychnos S. camptoneura Retuline and derivatives nr nr Alstovine nr Serpentine Antirhine and 
derivatives 

Akagerine 

Camptoneurine 

Note: WGA = Wieland Gumlich Aldehyde alkaloids; nr, no report seen 
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Appendix Vllb The indole alkaloids and medicinal application reported from African Strychnos species and other members of "Loganiaceae 

clade" grouped according to their degree of closeness to Strychnos spinosa. 

Taxon Genera/Species name Monoterpenoid indole alkaloids 
sub-categories (22, I08, 115) 

Strychnos section: STRYCHNOS 

Spinosae St,yc/inos spinosa Lam. Alkaloids: Strychnos 

S. congolana Gilg. na 

S. ternata Gilg. ex Leeu. na 

S. coccu/oidess Baker Alkaloids: Strychnos 

Aculeatae (a) S. aculeata Solered Alkaloids: Strychnos 

Compound(s) reported 

Akagerine (69bc) 

I 0-Hydroxyakagerine (69c) 

Kribine (69c) 

12-Hydroxy, 11-methoxydiaboline (69c) 

11-Methoxydiaboline (71 b) 

I I-Methoxy-12-hydroxydiaboline (71 b) 

11-Methoxyhenningsamine (31 a) 

12-Hydroxy-11-methoxyhenningsamine (31 a) 

Kingside aglucone (63f) 

na 

na 

11-Methoxydiaboline (31 a) 

l 1-Methoxy-12-hydroxydiaboline (3 la)(31 a) 

11-Methoxyhenningsamine (3 la) 

I 2-Hydroxy-11-methoxyhenningsamine (31 a) 

Strychnofendlerine (62a) 
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Species medicinal application 

dysente1y, mening1t1s, trypanosom1as1s, whooping cough, 
conjunctivitis, dian-hoea, elephantiasis of the scrotum, (66, 14); 
gonon-hoea , syphilis, intestinal wonns, epilepsy, coughs, 
snakebites, ears ache, convulsion (Per. obs. 2004, 66, 14), 
infertility, tumours, vomiting, stabbing sensations, stomach 
ache (Per. obs. 2004), mental illness (110), fever, wounds (42), 
venereal diseases, stomach disorders and snake bites (116) 

Snakebites, Headache, Epilepsy ( 14) 

na 

Sores, Pneumonia, Pulmonary tuberculosis (14), Gonorrhoea 
(14, 118) 

Oedema, Elephantiasis of the scrotum, Abortion (14). 



S. afzelii Gilg. 
Breviflorae(a) 

S. angolensis Gilg. 

Alkaloids: Strychnos 

Alkaloids: lndoloquinolizine 

Alkaloids: Condylocarpan 

Alkaloids: Strychnos 

N,-Acetylstrychofendlerine {62a) 

Spennostrychnine (39b) 

lsosplendine ( I 07h) 

Na-Acetylisostrychnosplendine (39b) 

Na-Acetyl-O-methyl-strychnosplendine (39b) 

Bisnordihydrotoxiferine { I 04b) 

Bisnor-C-alkaloid H ( I 04b) 

Wieland-Gumlich aldehyde ( I 04b) 

Diaboline ( I 06a) 

Bisnodihydrotoxiferine mono N -oxide ( I 06b) 

Bisnordihydrotoxiferine di-N -oxide ( I 06b) 

Caracurine V mono- N-oxide (106b) 

Longicaudatine ( 56b) 

Caracurine V ( I 04b) 

Angustine (76c) 

Angustidine (76c) 

Tubotaiwine ( I 9ab) 

11-Methoxy-diaboline( I 9ab) 

11-Methoxy-Wieland-Gumlich aldehyde (19ab) 

I 1-Methoxy, epi 17-O-methyl- Wieland-Gumlich 
aldehyde ( I 9ab) 
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Aphrodisiac, Fever, Stomach ache, ( 14). 

na 



S. campicola Gilg. ex 
Leeu. 

S. do/iclwthyrsa Gilg. ex 
Onochie et Hepper 

na 

Alkaloids: Stiychnos 

Caracurine V ( I 9ab) 

na 

18-Desoxy- Wieland-Gumlich aldehyde ( I 03b) 

Bisnor-C-cararine ( I 03b) 

Bisnor-C-alkaloid D( 103b) 

Bisnordihydrotoxiferine mono- N --Oxide( I 03b) 

Bisnordihydrotoxiferine di- N---0xide( I 03b) 

Caracurine V mono-N-oxide( I 03b) 

Bisnordihydrotoxiferine( I 03b) 

11-Methoxy-diabo line( I 07b) 

Bisnor-C-alkaloid H( l03b) 

Bisnor-C-alkaloid H di-N-oxide( I07b) 

Dolichocurine (107b) 

Dolichothine ( I 07b) 

Wieland-Gumlich aldehyde( I 07b) 

Caracurine V (103b) 

Bisnor-C-alkaloid H mono-N-oxide( 107b) 

Caracurine V di-N-oxide( I 03b) 

Longicaudatine ( 56b) 

18-Desoxy- Wieland-Gumlich aldehyde ( I 03b) 
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na 

na 



Alkaloids: Condylocarpan 

Alkaloids: Akuammiline 

S. henningsii Gilg. Alkaloids: Strychnos 

Tubotaiwine ( I 07b) 

Condylocarpine ( 107b) 

Nor-C-flourocura1ine ( I 07b) 

Holstiine ( 17b, 20b, 43b, 58abc) 

Holstiline ( 17b, 20b, 88b) 

Condesamine (20b, 6 7b) 

lsoretuline ( 17b, 20b, 58abc, 67b) 

Rindline 117b, 43b, 88b) 

Diaboline (88b) 

Henningsamine (I lb, 43b) 

Henningsoline (11 b, 43b) 

O-Acetyl-henningsoline (88b) 

11-Methoxydiaboline (88b) 

2, 16-Dehydrodiaboline(88b) 

2, 16-Dehydro, 11-methoxydiaboline (88b) 

N,-Desacetylisoretuline (5 1 i) 

I 8-Hydroxyisoretuline (5 Ii) 

N,-Desacetyl-18-hydroxyisoretuline (5 Ii) 

N,-Desacetyl, 18-hydroxy, 17-O-methylisoretuline 
(5 1 i) 

O-Acetylretuline (!Oc) 
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na 



Alkaloids: Akuammiline 

S. icaja Baill. Alkaloids: Strychnos 

Henningsiine (58abc) 

Splendoline (58abc) 

23-Hydroxyspennostrychnine (58abc) 

l 9-epi-23-hydroxyspennostrychnine (58abc) 

0 - Acetylhenningsiine (58abc) 

3-Hydroxyhenningsiine (58abc) 

Henningsiine-N-oxide (58abc) 

23-Hydroxyspennostrychnine-N( 4 )-oxide ( 58abc) 

17,23-Dihydroxyspennostrychnine (58abc) 

Spermostrychnine (58abc) 

Henningsamide ( 58abc) 

O-Acetylhenningsamide (58abc) 

Tsilanine (86e) 

I 0-methoxytsilanine (86e) 

O-Demethyltsilanine (86c) 

O-Demethyl, 10-methoxytsilanine (86c) 

Tsilanimbine (52i) 

Vomicine (12c, 18f) 

lcajine ( 12c, I 8f, 37abcs, 44a) 

l 9,20a-Epoxynovacine ( 13c, 44ac), 
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Skin diseases, gastrointestinal disorders ( 42) 



Strychnine (83a, 84a) 

12-Hydroxystrychnine (83a, 84a) 

Pseudostrychnine (!Sc, ?Sa) 

I 9,20Cl-Epoxy, 10-methoxyvomicine (I Sc) 

I 9,20Cl-Epoxy, 11-methoxyvomicine ( I Sc, 18c) 

I 9,20cr-Epoxy, l S-Hydroxyicajine (15c, 18c) 

l 9,20Cl-Epoxy, 15-hydroxyvomicine ( I 5c, 18c) 

15-Hydroxyicajine (15c, 18c) 

Novacine ( 18c) 

I 9,20Cl-Epoxy, 15-hydroxy, 11-methoxyvomicine 
(18c) 

I 9,20cr-Epoxy, 11,12-dimethoxyicajine ( 18c) 

I 9,20cr-Epoxy-12-methoxyicajine ( 181) 

I 9,20cr-Epoxy, I 5-hydroxy-1 2-methoxyicajine ( 181) 

Bisnordihyd rotoxiferine ( 44a) 

Sungucine ( 44a, 53a) 

Strychnosungucine A and B (36c) 

Strychnosungucine C (75a) 

Strychnohexamine (75a) 

Protostrychnine (75a) 

Genosttychnine (75a) 
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Nh-Methyl-strychninium ( 44a) 

S. urceo/ata Leeu. Alkaloids: Strychnos Bisnordihydrotoxiferine ( I 05b) na 

Bisnor-C-alkaloid H ( I 05b) 

11-Methoxydiaboline ( I 05b) 

Caracurine V ( I 05b) 

Longicaudatine ( 56b) 

S. malchairii De Wild. na na na 

na 
S. mimfiensis Gilg. ex na na 
Leeu. 

na 
S. mitis S. Moore na na 

S. malacoclados Alkaloids: Strychnos 11-Methoxydiaboline (101 b) na 
C.H.W1ight 

I 9,20-Dihydro, 11-methoxydiaboline ( I 03b) 

S. biji,rcata Leeu. na na na 

S. diplotricha Leeu. Alkaloids: unclassified 3-epi-myrtoidine (78b) na 

11-demethoxy-3-epi-myrtoidine (78b) 

11-demethoxy, 12-hydroxy-3-epi-myrtoidine (78b) 

Myrtoidine (78b) 

11-demethoxymyrtoidine (78b) 

Penicillatae(a) 
Alkaloids: Strychnos Strychnobrasiline (77h) 

Malagashanine (77h) 

S. longicaudata Gilg. Alkaloids: Strychnos Stiychnovoline (92e) Chest pains ( 14) 
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S. ma1opensis S. Moore 

S. mostueoides Leeu. 

S. myrloides Gilg. and 
Busse 

S. tchibangensis Pellegr. 

S. trichoneura Leeu. 

S. camploneura Gilg. et 

na 

na 

Alkaloids: unclassified 

Alkaloids: Strychnos 

Alkaloids: Bisindole 

Alkaloids: unclassified 

Alkaloids: lndoloquinolizine 

Alkaloids: Akuammiline 

Bisnor-C-alkaloid H (56a) 

Longicaudatine (56a) 

na 

na 

3-epi-myrtoidine (78abc) 

11-demethoxy-3-epi-myrtoidine (78abc) 

11-demethoxy, 12-hydroxy-3-epi-myrtoidine (78abc) 

Myrtoidine (54b) 

11-demethoxymyrtoidine (54b) 

Strychnobrasiline (77b) 

Malagashanine (77b) 

Malagashanol (77b) 

12-hydroxy, 19-epi-malagashanine (77b) 

5' ,6' -Dihydrousambarensine(79abc) 

Usambarensine derivatives (30a) 

Harrnane derivatives (30a) 

Angustine (76c) 

Angustidine (76c) 

Angustoline (76c) 

Alstovine (I OOab) 
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na 

na 

na 

na 

na 

na 



Busse 
Alkaloids: Ajmalicine-like 

Alkaloids: Strychnos 

Scyphostrychnos(a) 

Alkaloids: Corynanthe 

Alkaloids: lndoloquinolizine 

Densiflorae( c) S. densiflora Baill. na 

S. innocua Delile na 

S. lucens Baker na 

S. madagascariensis Poir. na 

S. nigritana Bak. Alkaloids: Bisindole 

Alkaloids: Strychnos 

Serpentine ( IOOab) 

Retuline N-oxide (50b) 

Camptoneurine (50b) 

Retuline (38b) 

Akageiine ( I 03b) 

Anlirhine ( 16c) 

Antirhine methobromide ( 16c) 

Angustine (76c) 

na 

na 

na 

na 

Nigritanine (64b, 68c) 

I 0-Hydroxynigiitanine (64b, 68c) 

18-Dehydronigritanine (64b, 68c) 

18-Dehydro, 10-hydroxynigritanine (64c, 68c) 

Akageiine (64a) 

Kribine (64a) 
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Pain relief ( 42) 

Snakebites, toothaches, Stomach ache, Gonorrhoea, Pulmonary 
tuberculosis, Penis disorders (Phimosis), Anthrax, 
Haemorrhagy of pregnancy, Fever, Uteiine fibroma (14), 
Stomach ache, Toothache, Hernia, Cough, Malaiia, 
Gonorrhoea, Syphilis, Bilhalzias, Snakebite (Per. obs. 2004) 

Na 

Snakebites, Constipation, Fever, Kidney problems, Bilharzias, 
Malaria, Meningitis, Wounds (14) 

Na 



S. pungens Soler. Alkaloids: Strychnos 

Alkaloids: Corynanthe 

S. staudtii Gilg. Alkaloids: Strychnos 

S. zenkeri Gilg. ex Baker na 

S. samba Duvign Alkaloids: lndoloquinolizine 

Brevitubae (c) 

S. barteri Solered Alkaloids: Stryclmos 

O-Acetylretuline (9labc) 

Diaboline(9 labc) 

11-methoxydiaboline (91 abc) 

11-methoxyneo-oxydiaboline (9 labc) 

12-hydroxy, 11-methoxydiaboline (9 labc) 

Henningsamine (9labc) 

I 1-methoxyhenningsamine (9 I abc) 

12-hydroxy, 11-methoxyhenningsamine (91abc) 

Sitsi1ikine (9labc) 

16 (R)-isositsirikine (9 labc) 

16 (S)-isositsirikine (91 abc) 

12-hydroxy, 11-methoxyhenningsamine (90abc) 

11-methoxyhenningsamine (90abc) 

12-hydroxy, 11-methoxy-diaboline (90abc) 

11-Methoxydiaboline (90abc) 

na 

Angustine (76c) 

Angustidine (76c) 

Angustoline (76c) 

Akagerine (64ab) 
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Ophthalmia, Snakebites, Sore eyes, Wounds, Stomach ache, 
Bronchitis ( 14), Snakebite, Convulsion, Heart pains (Per. obs. 
2004) 

na 

na 

na 

na 



Dolichanthae (c) 

Lanigerae (c) 

S. gosswei/eri Excell 

S. odorata A. Chew 

S. xantha Leeu. 

S. c/11ysophy/la Gilg. 

S. dink/agei Gilg. 

Alkaloids: Bisindole 

Alkaloids: Oxidole 

Alkaloids: Ajmalicine-like 

Alkaloids: unclassified 

Alkaloids: lndoloquinolizinc 

Alkaloids: lndoloquinolizinc 

Alkaloids: Strychnos 

Alkaloids: unclassified 

N igritanine ( 64e) 

10-Hydroxynigtitane (64c) 

18-Dehydro, 10-hydroxynigritane (64c) 

18-Dchydronigritane (64bc) 

Oxidole I & 11 (64c) 

Alstoninc (26a, 27a) 

Diploceline (26a, 27a, 28a) 

lsodolichantosidc (29a) 

16-epi-Diploceline (29a) 

Angustine (76c) 

Angustidine (76c) 

Angusto line (76c) 

Angustine (76c) 

Angustidine (76c) 

Angustoline (76c) 

Longicauditine ( 56b) 

Ellipticine (59b) 

17-Oxo-ellipticine (59b, 60b) 

Ellipticine N-oxide (6 1 b) 

18-Hydroxy-ellipticine (61 b) 
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na 

Fever(42) 

na 

na 

na 



S. memecyloides S. Moore Alkaloids : Bisindole 

S. ngouniensis Pellegr Alkaloids: Strychnos 

S. panganiensis Gilg. Alkaloids: Bisindole 

Alkaloids: Strychnos 

Alkaloids: Akuammiline 

S. schejfleri Gilg. Alkaloids: lndo loquinolizine 

A lkaloids: Strychnos 

I 0-Hydroxy-ellipticine (61 b) 

3, 14-Dihydro-ellipticine (61b) 

3, 14, 4, 2 1-Tetrahydro-ellipticine (61b) 

17-Oxo-ellipticine N-oxide ( 61 b) 

Usambarensine (30a) 

Ngouniensine (55h) 

Longicaudatine (56a) 

Matopensine (65a) 

I 6-(S)-£-isositsirikine (65a) 

12-hydroxy-11-methoxydiaboline (65a) 

N.-Desacetylretuline (65a) 

Desacetylisoretuline (65a) 

Panganensines R, S, X and Y (65a) 

I 2-Hydroxy- l 1-methoxy-nor-C-fluorocurarine (65a) 

I 2-Hydroxy- I 1-methoxy-N-acetylmon-C
fluorocurarirnine (65a) 

Angustine (76c) 

Angustidine (76c) 

Angustoline (76c) 

N.-Acetylstrychnosplendine (24b) 

N.-Acetyl-0-methylstrychnosplendine (24b) 
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na 

na 

na 

na 



Rouhamon (c) 

S. soubrensis Hutch. et 
Daiz. 

S. splendens Gilg. 

S. dale De Wild. 

Alkaloids: unclassified 

Alkaloids: Sttychnos 

Alkaloids: Sttychnos 

Alkaloids: Sttychnos 

Sttychnobrasiline (24b) 

Stiychnofendlerine (24b) 

Desacetylisoretuline (24b) 

Bisnordihydrotoxiferine (24b) 

Mavacurine (24b) 

lsosplendine (70b) 

Sllychnofendlerine (70b) 

Sttychnobrasiline (70b) 

14-P-Hydroxy-sttychnobrasiline (70b) 

Sttychnosplendine (45c, 48bt) 

Splendoline ( 46c, 48bt) 

lsosplendine (47c, 48bt) 

lsosttychnosplendine ( 47c, 48bt) 

N.-Acetyl-O-methylsttychnosplendine ( 4 7c, 48bt) 

Akagerine (80b) 

17-O-methylakagerine (80b) 

Kribine (80b) 

2 1-O-Methylkribine (80b) 

Decussine (80b) 

3, 14-Dihydrodecussine (80b) 
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na 



S. decussata (Pappe) ex Alkaloids: unclassified Gluco-alkaloid (74c) na 
Gilg. 

Alkaloids: Strychnos Akagerine (82b) 

17-O-methylakagerine (82b) 

I 0-Hydroxy, 17-O-methylakagerine (82b) 

I 0-Hydroxy, 21-O-methylkribine (82b) 

IQ-Hydroxy, epi-21-O-methylkribine (82b) 

10-Hydroxyakagerine (72b) 

Akagerine lactone (72b) 

Decussine (82b) 

3, 14-Dihydro-decussine (82b) 

I 0-Hydroxy-3, 14-dihydro-decussine (82b) 

Rouhamine (82b) 

Bisnordihydrotoxiferine (82b) 

Alkaloids: Yohimbinoid Macusine B (73b) 

O-Methylmacusine (73b) 

Macusine A or C (73b) 

Alkaloids: lndoloquinolizine Malindine (73b) 

S. elaeoca,pa Gilg. ex Alkaloids: Strychnos Akagerine (79b) na 

Leeu. 

17-O-Methylakagerine (79b) 

Kribine (79b) 
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Alkaloids: unclassified 

S.jloribunda Gilg. Alkaloids: lndoloquinolizine 

Alkalo ids: Strychnos 

S. pota/orum L. Alka loids: lndoloquinolizine 

Alkaloids: Strychnos 

Alkaloids: unclassified 

S. usambarensis Gilg Alkaloids: Bisindole 

2 1-O-Metbylkribine (79b) 

Epi-21-O-Methylkribine (79b) 

Decussine (8 I b) 

3, 14-Dihydrodecussine (82b) 

Bisnordihydrotoxiferine (82b) 

Strychnocarpine (79b) 

Angustine (76c) 

Akagerine (105b, 106b) 

Decussine{ I0Sb, 106b) 

Desacetylisoretuline ( I 05b, I 06b) 

Bisnordihydrotoxiferine ( I 05b, I 06b) 

lsorosibiline ( I 06b) 

Rouhamine (106b) 

Angustine (76c) 

Angustidine (76c) 

Diaboline (58a, 87abc) 

Acetyldiaboline (58a, 87abc) 

Dihydrolongicaudatine (58a) 

Harmane (58a) 

Usambarensine (2a, 30a, 32a) 
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na 

Mental illness ( 14), Stomach ache, Toothache, Hernia, Cough, 
Malaria, Gonorrhoea, Syphilis, Bilhalzia, Snakebite (Per. obs. 
2004) 

Pain relief, General body weakness ( 42) 



Alkaloids: unclassified 

Alkaloids: Jndoloquinolizine 

Alkaloids: Strychnos 

Nb-Methylusambarensine (2a) 

S', 6 ' -Dihydrousambarensine (2a) 

Usamba1ine 9c, 49c, SI c) 

O-Methyl-dihydrousambarine (9c) 

C-Calebassine (Sa, 34a) 

Usambarine (9c) 

18, 19-Dihydrousambaridine (9c) 

Usambaridine Vi. (9c) 

18, 19-Dihydro-usambaridine (9c) 

Strychnobaridine (9c) 

Strychnopentamine (9c, 35c) 

Strychnofoline (9c) 

lsostrychnofoline (9c, 32c, 33c) 

Strychnophylline (9c, 32c, 33c) 

Hannine ( 4a, 30a) 

5,6-Dihydroflavopereirine (3a) 

Melinonine F (23a) 

Angustine (75c) 

Dihydrotoxiferine (8a, 34a) 

C-Curarine (8a, 34a) 
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Alkaloids: Yohimbinoid 

Alkaloids: Akuammiline 

S. variabilis De Wild. Alkaloids: Strychnos 

Afrocurarine (8a, 34a) 

Akageiine (7a) 

Macusine B (Sa) 

O-Methylmacusine (Sa) 

Fluorocurarine (23a) 

Desacetylretuline (9Sa) 

Bisnordihydrotoxiferine (95a) 

Strychnobiline (9Sa) 

12 ' -Hydroxyisostrychnobiline (95a) 

Desacetylisoretuline (6a, 94a) 

Retuline (94ac) 

Isoretuline (93a, 9Sc) 

O-Acetylisoretuline (94a, 9Sa) 

Retulinal (96a) 

lsoretulinal (96a) 

12-Hydroxyretulinal (96a) 

12-Hydroxyisoretulinal (96a) 

Rosibiline (97a) 

16-Hydroxyisoretulinal (97a) 

Isorosibiline (99a) 
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na 



Loganiaceae clade SP/GEL/A 

Spigelia anthelmia Linn. 
{b) 

GARDNER IA 

Gardneria multiflora 
Makino (b) 

Alkaloids: Akuammiline 

Alkaloids: unclassified 

Alkaloids: unclassified 

Alkaloids: Bisindole 

Alkaloids: Oxindole 

Desacetyl,N-fonnyl-retuline (99a) 

11-methoxy-O-acetylisoretuline (93e) 

1 l-methoxyisoretuline(93e) 

Strychnopivotine (97a) 

Fluorocurine (98a) 

Mavacurine (98a) 

Spiganthine ( 1 11 c) 

20-deoxyspiganthine (11 lc) 

8 a-hydroxyspiganthine ( I I le) 

20-norspiganthine-5-carboxylic acid (I I le) 

Ryanodine ( I I I c) 

10-epi-ryanodine {I I l e) 

8,9-dehydro-10-epi-ryanodine ( 11 lc) 

20-hydroxyryanodine ( II le) 

Gardfloramine {85h) 

Gardmultine (85h) 

Gardneramine N4-oxide 

Demethoxygardfloramine (85h) 

Demethylgardneramine ( 11 3h) 
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Headache, throbbing pains, neuralgia, stabbing violent pain, 
congestion, Intestinal worms ( 117) 

na 

na 



G. nu/ans Sieb. and Zucc 
(b) 

Alkaloids: Oxindole 

Demethoxygardneramine (113h) 

Garderamine oxindole (114h) 

16-Hydroxygardneramine ( 114h) 

Gardneramine ( I 13h) 

Gardneramine N4-oxide (113h) 

Demethylgardneramine ( 113h) 

Demethoxygardneramine ( 113h) 

Gardnerine (89c) 

Gardquinoline (89c) 

Gardnutine (89c) 

18- hydroxygardnerine (89c) 

18 - hydroxygardnutine (89c) 

na 

a = Root barks, b = Stem bark, c = Leaves, d = Stem, e = Seeds, f = fruits, g = flowers, h = unspecified part, i = other parts; na = Information not available; 
Numbers in parentheses followed by letters represent reference code numbers; (a) closely related to section Spinosae; (b) closely related to genus Sllychnos, 
( c) less related to section Spinosae. 
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Appendix VIie Bioactivity of indole alkaloids reported from genus Shychnos and other related genera of the ' Loganiaceae clade' 

Compound(s) category 

lndole alkaloids: Strychnos 

Compound name(s) 

Strychnohexamine 

Akagerine 

Strychnosungucine A, B 

lsoretuline 

Vomicine 

Diaboline 

Caracurine V 

12-Hydroxystrychnine 

Strychnine 

3- Hydroxystrychnine 
(Pseudostrychnine) 

Reported bioact.ivity 

antiplasmodial 

anticancer 

antiplasmodial 

antiplasmodial, anti
intlammatory, analgesic 

antiplasmodial 

anticonvulsant 

hypotensive 

neuromuscular blocking 
agent 

anticonvulsant 

anticonvulsant/ central 
nervous system and 
respiratory stimulant 

anticonvulsant 

anticonvulsant 
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Species 

St1ych11os icaja*** 

S.spinosa, S. nigritana***, S. barteri*, S. 
camptoneura*** , S. dale*, S. decussata* , 
S. alaeoca,pa* , S. jloribunda* , S. 
usambarensis* 

S11ychnos icaja*** 

S. henningsii*** , S11ychnos variabilis* 

St1ych11os icaja*** 

S spinosa, S. afzelii***, S. henningsii***, 
S.pungens***, S. potatorum* 

S. afzelii***, S. angolensis*** , S. 
dolichothyrsa*** , S. urceolata*** 

St,ychnos icaja*** 

S. henningsii*** , S. icaja*** 

S. icaja*** 

S. icaja*** 

References 

Phillip et al., 2002 

Pettit et al., 1994 

Frederich et al., 200 I 

Tits et al., 1991 

Frederich et al., 2000 

Sandberg and Kristianson, 1970 

Kapoor et al., 1988 

Verrporte and Svanden, 1978, 
Harbome et al. 1999 

Sandberg and Kristianson, 1970 

Sandberg and Kristianson, 1970, 
Harbome et al. 1999 

Sandberg and Kristianson, 1970 

Sandberg and Kristianson, 1970 



lndole alkaloids: Bisindole 

colubrine) 

10,11-Methoxystrychnine 
(Brucine) 

Strychnine-N oxide 
(Genostrychnine) 

Strychnobrasiline 

Malagashanine 

Icajine 

Bisnodihydrotoxiferine 

Longicaudatine 

Strychnopentine 

Styrchnopentamine 

3,4-dihydrousambarensine 

Usambarensine 

anticonvulsant/ central 
nervous system stimulant 

anticonvulsant 

antimalarial 

antimalarial 

anticonvulsant 

antidiarrhoeal, 
anticonvulsant 

spasmolytic 

antiamoebic, antiplasmodial 

antitumour, antiamoebic, 
antiplasmodial, anticancer 

antiamoebic, antiplasmodial, 
anticancer 

Antiamoebic, Anticancer, 
Antimuscarinic 

Antiamoebic, Anticancer 
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S. icaja*** 

S. icaja*** 

S. diplotricha***, S. mytoides***, S. 
scheffleri* , S. soubrensis* 

S. diplotricha*** , S. mytoides*** 

S. icaja*** 

S. afzelii*** , S. dolichothyrsa*** , 
S .icaja***, S. urceolata***, S. decu.ssata*, 
S. elaeocmpa*, S. jloribunda*, S. 
variabilis* 

S. afzelii*** , S. dolichothyrsa*** , S. 
longicaudata***, S. urceolata**, S. 
chry.sophylla* , S. ngounien.sis* 

S. 11.sambaren.sis* 

S. usambaren.sis* 

S. tchibangensi.s*** , S. usambarensis* 

S.tchibangen.sis***, S. memecyloide.s* , S. 
u.sambarensis* 

S. u.sambaren.sis* 

Sandberg and Kristianson, 1970, 
Harbome et al. 1999 

Sandberg and Kristianson, 1970 

Rasoanaivo et al., 1994 

Rasoanaivo et al., 1994 

Sandberg and Kristianson, 1970 

Thomas et al., 1992 

Demedeiros et al., 1991 

Wright et al., 1991 

Tits et al., 1984, Wright et al., 
1991, Pettit et al., 1994 

Wright et al., 1991, Pettit et al., 
1994 

Wright et al., 1991, Pettit et al., 
1994, Harbome et al. 1999 

Wright et al., 1991, Pettit et al., 



Alkaloids: unclassified 

18, 19-dihydrousambarine 

lsostrychnopentamine 

1 0'-Hydroxyusambarensine 

Ellipticine 

Diploceline 

Ryanodine 

Spiganthine 

Antiamoebic, Anticancer S. usambarensis* 

Anticarcinogenic S. usambarensis* 

Antimalarial S. usambarensis* 

Anticancer S. dinklagei* 

Anti parasitic S. gossweileri* 

Cardiotonic Spigelia anthelmia** 

*** = closely related to S. spinosa; **= relatively close to S. Spinosa; *= less related to S. spinosa 
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1994 

Wright et al., 1991, Pettit et al., 
1994 

Frederich et al., 2003 

Frederich et al., 1999b 

Acton et al., 1994 

Gasquet et al., 1992 

Jenden and Fairhurst, 1969, 
Penefsky, 1974, Vierling, 1988, 
Achenbach et al., 1995, Sutko et 
al. , 1997 



Appendix VIiia Other bioactive compounds isolated from the leaves of Pterocarpus tinctorius and their spectra characteristics 

Peak no. Compounds name(s) Retention time (min) Main peaks Molecular Molecular formula Compound category/classification 
(m/z) weight 

4-Anilinophenol 0.9 184 185 C12H11NO Simple aromatic natural products 

2-Aminodiphenylamine 184 C 12H1 2N2 Simple acyclic amine alkaloids 

Epitesterone 288 C 19H2gO2 Steroids 

2'-Hydroxy-5'-methoxybenzophenone 228 C 14H12O3 Stilbenoids: resveratrol 

1,2-Dihydroxyanthraquinone 240 C14HgO4 Polycyc lic aromatic natural products 

Hydrazobenzene 
184 C12H12N2 Simple acyclic amine alkaloids 

Phenazopy1idine 
2 13 C11 H11N5 Miscellaneous acyclic amine alkaloid 

2,4-Dintrophenol 184 C6H4N2O5 Aliphatic natural products 

1.8-Dihydroxyanthraquinone 240 C 14H8O4 Polycyclic aromatic natural products 

8-Carbomethoxyoctanoic acid 202 C 10H18O4 Polycyclic aromatic natural products 

2,6-Dinitrophenol2,6-Dinitrophenol 184 C6H4N2O5 Aliphatic natural products 

2, 3 7-Amino-3-phenylcoumarin 1.9, 2.2 238 237 C 15H11NO2 Flavonoids: coumarins 

5-Hydroxy-7-methoxyflavone 268 C 16H12O4 Flavonoids: lsoflavonoids 

4 Hydroxylupanine 3.0 247 264 C 15H24N2O2 Alkaloids lupine 

Cholesteryl benzoate 490 C34H50O2 Steroids 

IO Vitamin D3 (Cholestcarciferol) 15.1 351 384 C27H44O Steroids 
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I I 4,4'-di(Oimethylamino)benzophenone 15.5 251 268 C17H20N2O Simple aromatic natural products 

Vitamin 03 (Cholestcarciferol) 384 C27H44O Steroids 

Wa1farin 308 C 19H16O4 Flavonoids: coumarins 

Oienestrol 266 C18HJ802 Steroids 

13 Col chine, ( + )- 15.9 31 1 399 C22H25N06 Alkaloids: colchicines-type 

Vitamin 03 (Cholestcarciferol) 384 C27H44O Steroids 

Aldosterone 360 C21H28O5 Steroids 

14 Elymoclavine 16.1 254 254 C16H18N2O lndole alkaloids 

N-Acetylcolchinol methyl ether 371 C21H25NO5 Alkaloids: colchicines-type 

20 Retinol (Vitamin Al) 19. 1 286 286 C20H30O Steroids 

21 4,7-Oiphenyl-I, I 0-phenanthroline 19.4 277 332 C24H16N2 Simple acyclic amine alkaloids 

24 6, 7-Oiethoxy-1-(3,4-diethoxybenzyl)isoquinoline 21.0 352 395 C24H29NO4 Polycyclic aromatic natural products 

Vitamin 03 (Cholestcarciferol) 384 C27H440 Steroids 

25 Colchicine 21.2 356 399 C22H25NO6 Alkaloids: colchicines-type 

27 Ergosterol (Provitamin 0) 22.5 377 396 C28H44O Steroids 
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Appendix Vlllb Other bioactive compounds isolated from the stem bark of Pterocarpus tinctorius and their spectra characteristics 

Peak no. Compounds name(s) Retention time Main peaks Molecular Molecular formula Compound category/classification 
(minutes) (m/z) weight 

Testosterone 0.8 203 288 C l9H28O2 Steroids 

Gibberellic acid 346 C19H22O6 Terpenoids 

Physostigmine aminoxide 291 C15H2 1N3O3 lndole alkaloids 

o.-Naphthylphenylamine 2 19 c16H1)N Simple acyclic amine alkaloids 

6,7-Dimethoxy-1-(3,4,5-uiethoxyphenyl)isoquinoline 397 397 C23H27NO5 lsoquinoline alkaloids 

Syrosingopine 666 C35H42N2O1 I lndole alkaloids 

2 Methoserpidine 0.9 365 608 C33H40N2O9 lndole alkaloids 

4, 5 Xylomethazoline 1.6, 1.7 243 244 C16H24N2 Simple acyclic amine alkaloids 

7-Methoxy-8-isopentenylcoumatin 244 C15H16O3 Flavonoids: coumatins 

Dihydrocyperaquinone 244 C14H12O4 Stilbenoids 

3,3'-dimethoxy-benzidine 244 C 14H1 6N2O2 Polycyclic aromatic natural products 

4,7,8-ttimethoxy- furo[2,3-b)quinoline 259 C14H13NO4 Quinoline alkaloids 

6 1,2-Benzenedicarboxylic acid, dioctyl ester 2.0 279 350 C24H38O4 Polyketides 

13 Physostigmine 2 1.9 217 2 16 C15H2 1N3O2 lndole alkaloids 

1-Naphthalenamine, N-phenyl- 2 19 C t6H13N Simple acyclic amine alkaloids 

5-Ethyl-5-p-tolylbarbitu,ic acid 246 C13H 14N2O3 Indole alkaloids (JNP 2005, 68: 1416) 
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Phenyl isocyanide, 4,4'-methylenebis- 218 C 15H10N2 Simple acyclic amine alkaloids 

4-(Dimethylamino)benzophenone 224 225 C 15H 15NO Simple acyclic amine alkaloids 

1-Aminoanthraquinone 223 C14H9NO2 Polycyclic aromatic natural products 

Drometrizole 225 C13H11N3O Simple acyclic amine alkaloids 

Benzophenone, 4,4'-bis( dimethylamino )- 268 268 C17H20N2O Simple aromatic natural products 

1,4-diamino-2-methoxy-antraquinone 268 C 15H12N2O3 Polycyclic aromatic natural products 

3,4-Dihydro-1,2,5,6-dibenzcarbazole 269 C20H15N Simple acyclic amines alkaloids 

Retinol (Vitamin A I) 286 C20H30O Steroids 

N,N'-Bisdimethylamino;benzophenone 268 C 17H20N2O Simple aromatic natural products 

Naphthacene 288 C 1gH12 Polycyclic aromatic natural products 

Adenine, N-benzyl- 225 C12H11N5 Simple acyclic amine alkaloids 

Vincamine 354 C21H26N2O3 lndole alkaloids 

Anthraquinone, 1,4,5,8-tetramino- 268 C 14H12N4O2 Polycyclic aromatic natural products 

Diethylstilbestrol propionate 380 C24H28O4 Stilbenoids 

Phenolphthalein 318 C20H14O4 Polycyclic aromatic natural products 

4-Anilinoazobenzene 273 C t 8H15N3 Miscellaneous acyclic amine alkaloids 

Colchicine 298 399 C22H25NO6 Alkaloids: Colchicine-type 

lsoquinoline, 6, 7-diethoxy-1-(3,4-diethoxybenzyl)- 32 1 395 C24H29NO4 lsoquinoline alkaloids 
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Appendix VIiie Other bioactive compounds isolated from the root bark of Pterocarpus tinctorius and their spectra characteristics 

Peak no. Compounds name(s) 

2,6-Dichlorophenylenediamine 

8-Hydroxyquinoline 

2-Quinoxalinone 

P-(Dimethylamino)cinnamaldehyde 

Citropten (SH) 

Estriol 

2-Hydroxy-p-naphthoquinone 

Estrone 

Quinoxaline-6-carlloxylic acid 

N,N'-diphenylbenzidine 

1,2-Dinitrobenzene 

1,3-Dinitrobenzene 

4-Cyano-1-naphthylamine 

3,4-Dihydroxyphenylacetic acid 

Diphenylamine 

4-, Aminobenzophenone 

2-aminodiphenylamine 

Retention time Main peaks (m/z) Molecular weight 
(minutes) 

0.8 146 176 

145 

146 

175 

206 

288 

174 

270 

174 

336 

196 

168 

168 

168 

169 

197 

184 

264 

Molecular Compound category/classification 
formula 

C6H6ChN2 Simple acyclic amine alkaloids 

C9H1NO lndole alkaloids 

CsH6N2O Simple aromatic natural products 

C11 HnNO Simple aromatic natural products 

C11HwO• Flavonoids: Coumarins 

C,sH24O3 Steroids 

CrnH6O., Flavonoids: Coumarins 

C ,sH22O2 Steroids 

C9H6N2O2 Simple aromatic natural products 

C2.H20N2 Simple acyclic amine alkaloids 

C6H.N2O• Simple aromatic natural products 

C6H.N2O• Simple aromatic natural products 

C11 HsN2 Simple acyclic amine alkaloids 

CsHsO, Simple aromatic natural products 

C,2H11N Simple acyclic amine alkaloids 

C13H11NO Simple aromatic natural products 

C12H12N2 Simple acyclic amine alkaloids 



4-Phenoxyaniline 185 C12H11NO Simple aromatic natural products 

4-Phenylazodiphenylamine 273 C1sH1sNJ Miscellaneous acyclic amine alkalo id 

2,3,4-Trimethoxybenzaldehyde 196 C10H12O• Simple aromatic natural products 

1,5-Dichloronaphthalene 196 C10H6Clz Polycyclic aromatic natural products 

2,3,4-Trichlorophenol 196 C3H6Cl3O Simple aromatic natural products 

2' ,4 ',6' -Trimethoxyacetophenone 2 10 C11 H1•O• Simple aromatic natural products 

N-Phenyl-4-aminoazobenzene 273 C1sH1sN3 Miscellaneous acyclic amine alkaloid 

3,3 '-Dimethylbenzidine 212 C14H16N2 Simple acyclic amine alkalo ids 

Acridone 195 C n H9NO Simple aromatic natural products 

Hexachlorophenol 404 CnH6Cl6Oz Simple aromatic natural products 

Physostigmine 275 C1sH21N,O, lndole alkaloids 

7-Acetoxy-4-methylcoumarin 2 18 C12H ioO• Flavono ids: coumarins 

1-Naphthalenamine, N-phenyl- 219 C16HnN Simple acyclic amine alkaloids 

Colchine 3 13 399 C22H2sNO6 Alkaloids; Colchicine-type 

Methoserpidine 365 CnH40N2O9 lndole alkaloids 

7-Dehydrocholesterol acetate 366 426 C29H46O2 Steroids 

lsoquinoline, 1-(3,4-diethoxybenzyl)-6,7-diethoxy-
395 C2.H29NO• Isoquinoline alkaloids 

2,4 1,5-Dihydroxyanthraquinone 1.3 239 240 c ,.HsO• Polycyclic aromatic natural products 

Comestrol 268 C1sH20O2 Steroids 

Anthraquinoae 208 C14HsO2 Polycyclic aromatic natural products 
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l ,4-Diainino-2,3-dihydroanthraquinone 240 C14H12N2O2 Polycyclic aromatic natural products 

7-amino-3-phenylcoumarin 237 C1sH11NO2 Flavonoids: coumarins 

5-Hydroxy-7-methoxyflavnne (Fonnononetin) 268 C16H12O• Flavonoids: Isoflavonoids 

l -amino-2-methylanthraquinone 237 C1sH11NO2 Polycyclic aromatic natural products 

Stibestrol dipropionate 380 C2,H2&O, Stilbenoids 

4-Dimethylamino-3'-methylazobenzene 239 C1sH11N3 Miscellaneous acyclic amine alkalo id 

3, 4 Phystostigmine 15.5, 18.1 217 275 C1sH21N3O2 lndole alkaloids 

1,2-Benzocarbazole 2 17 C16H11N Simple acyclic amine alkaloids 

N-Phenyl-1-napthylamine 219 C16H13N Simple acyclic amine alkaloids 

5 Ergosterol (Provitamin D) 20.00 363 396 C2&H«O Steroids 

Cholesterone 385 384 C21H« O Steroids 

6 Cholesterone 20.60 327 384 C21H«O Steroids 

2,4,6-Tribromoaniline 327 C6H. Br3N Simple acyclic amine alkaloids 

7 a-D-Glucopyranoside, a-D-glucopyranosyl 20.80 301 342 C12H22O11 Carbohydrates 

6,7-Diethoxy-1-(3 ,4-diethoxybenzyl)isoquinoline 395 C2,H29NO4 lsoquinoline alkaloids 

Cholecalciferol 384 C21H .. O Steroids 

Betulin 442 C30HsoO2 Triterpenoids 

8 Colchine(+) 22.4 399 399 C22H2sNO6 Alkaloids: colchine-type 

~-Carotene 536 C•0Hs6 Steroids 

4-Benzeneazodiphenylamine 273 C1&H1sN3 Miscellaneous acyclic amine alkaloids 
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10, 11 Colchine 

Nonadecanoic acid 

N-Acetylcolchinol methyl ether 

Cholesta-5,7-dien-3-ol, acetate, (3 £ )-

23. 1, 26.4 298 

267 

399 

298 

371 

426 

C22H2sN06 

C,9H1s0 2 

C21H2sNO, 

C2•H•60 2 

Alkaloids: colchine-type 

Lipids 

Alkaloids: colchicines-type 

Steroids 



Appendix IXa Other bioactive compounds isolated and identified from the stem bark of Strychnos spinosa and their spectra characteristics 

Peak no. Compound name(s) Retention time Main peaks Molecular Molecular Compound category 
(min) (111/z) weight formula 

I - 2 5-Chloro-2-nitrobenzoic acid 0.8 - 0.9 203 202 C1H4ClNO4 Simple aromatic natural products 

Reserpine 365 608 C338.ioN2O9 lndole alkaloids 

Brucine 394 C23H26N2O4 indole alkaloids 

Rescinnamine 634 C3;H42N2O9 Indole alkaloids 

4-5 Otrivine 1.6 -1.7 243 244 C16H24N2 Simple acyclic amine alkaloids 

Cortisone 360 C21H2sNs Steroids 

Dihydrocodeinone 299 C 1sH21NO3 lsoquinoline alkaloids 

Riboflavin 376 C11H20N4O6 Miscellaneous nitrogen compounds 

Diphenylbenzidine 336 C24H20N2 Simple acyclic amine alkaloids 

Diphenoxylic acid 424 424 C2SH2sN2O2 Aromatic carboxylic acid 

Verticinone 429 429 C21H43NO3 Isosteroidal alkaloids 

8 3-Amino-N-ethylcarbazole 8.9 211 210 C14H14N2 Simple acyclic amine alkaloids 

16 - 17 Brucine 13.0-13. 1 393 394 C23H26N2O4 indole alkaloids 

20 Vincamine 15.3 353 354 C21 H26N2O3 indole a lkaloids 

21 Strychnine 17.5 335 334 C21H22N2O2 indole alkaloids 

22 - 23 1,2-Benzo-carbazole 21.8 - 22.4 217 217 c ,6H11N Simple acyclic amine alkaloids 
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5-Ethyl-5-p-tolylbarbituric acid 246 C13H14N2O3 Simple aromatic natural products 

N-Phenyl-1-naphthylamine 219 C16H13N Simple acyclic amine alkaloids 

Phenyl isocyanide, 4,4'-methylenebis- 218 C15H10N2 Simple acyclic amine alkaloids 

Codeine (Dihydrocodeinone) 299 299 C18H21NO3 lsoquinol ine alkaloids 

24 Prednisone 22.6 301 358 Ci1H26Os Simple aromatic natural products 

Bufotalin 323 444 C26H36O6 Simple aromatic natural products 

Gamabufotalin 402 Ci4H34Os Simple aromatic natural products 

Reserpine 413 608 C33H40N2O9 
indole alkaloids 

Rescinnamine 634 C35H42N2O9 indole alkaloids 

269 



Appendix IXb Other bioactive compounds isolated and identified from the root bark of Strychnos spinosa and their spectra characteristics 

Peak no. 

2 

3-4 

Compound name(s) 

Ergosterol (Provitamin D) 

Benzamide, N,N-diethyl-4-methyl (Phendimetrazine) 

2,6-Dichlorobenzoic acid 

11 H-Benzo/a/carbazole 

4 ' -Pentylactophenone 

Tetrachloro-o-benzoquinone 

8-Hydroxyj ulolidine 

5-cyano-Sh-dibenzo(b,f)azepine 

Diethyltoluamide 

2, 3-Dimethylanthraquinone 

Barbonine 

I-Amino-2-methylanthraquinone 

Retention time 
(minutes) 

3.4 

17.9 

Main peaks 
(111/z) 

309 

190 

236 

270 

Molecular Molecular Compound category 
weight formula 

396 C2sH44O Steroids 

191 C12H11NO Simple acyclic amine alkaloids 

190 C7H4CIP 2 Aromatic carboxylic acid 

217 C16H11N Simple acyclic amine alkaloids 

190 C1sH19O Polycyclic aromatic natural products 

244 C6Cl4O2 Polycyclic aromatic natural products 

189 C12H1sNO Simple acyclic amine alkaloids 

218 C1sH10N2 Simple acyclic amine alkaloids 

191 C12H11NO Simple acyclic amine a lkaloids 

236 C16H12O2 Polycyclic aromatic natural products 

395 C24H29NO4 lsoquinoline alkaloids 

237 C1sH11NO2 Polycyclic aromatic natural products 




