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Report on Greengold: Success stories in the economic use of SADC indigenous plants 
A Symposium organized by AAMPS with funding from ICART 14-16 September 2009 

Farm Inn, Pretoria, South Africa 
 
1 Background: 
The Southern African Development Corporation (SADC) countries contain in the order of 32 000 plant species 
representing about an eighth of the plant species diversity of the world.  This is a very important resource that 
represents green gold with a potential of delivering valuable economical development to SADC countries if 
properly used.   
To encourage research and development in this field, policy makers and funders have to be convinced 
of the potential and also of the work involved in getting a product onto the market.  Networks between 
different SADC countries and especially between different role players also have to be strengthened.  
The Association for African Medicinal Plant Standards (AAMPS) in collaboration with CRIAA (Centre for 
Research Information Action in Africa) and ASNAPP (Agribusiness in Sustainable Natural Plant Products) 
have received European Union funding from ICART (Implementation and Coordination of Agricultural 
Research and Training) in SADC to hold a symposium that should highlight the success stories in the 
economic use of SADC indigenous plants.  This could focus on any aspect with a commercial potential 
including medicinal, nutritional, fruit, cosmetic, floral, etc. The whole process from discovery, efficacy 
evaluation, safety evaluation, patenting, cultivation, manufacturing, clinical trials, registration, marketing, 
access and benefit sharing could all be addressed.   
Although there will be some high level scientific presentations of original research data, we would also like to 
hear stories that are understandable to lay people.  For one product such as Amarula liqueur there may be 
several presentations addressing different aspects. 
 
2 Marketing of the Symposium. 
The symposium was brought under the attention of the Indigenous Plant Use Forum Annual Meeting held in 
Stellenbosch in South Africa.  Two circulars were also circulated to members of a number of organizations 
such as the South African Association of Botanists, The Herbal products Association, Phytotrade, CRIAA, 
ASNAPP, South African National Biodiversity Institute, Mailing list of the world conference on medicinal and 
aromatic plants (WOCMAP IV) held in South Africa in 2008 and Government Departments in South Africa.   
The second circular that was sent out is attached as Appendix 1. 
 
3 Response to the circular and handling of the abstracts 
There were many responses to the circular and many people sent in details and abstracts.  The abstracts were 
edited mainly by Dr Philip Kerr a post doctoral fellow at the Phytomedicine Programme and sent back to the 
authors for correcting the abstracts.  The abstracts and Programme is attached as Appendix 2 and 3 
 
4 Administrative and communication difficulties 
There were many difficulties encountered in getting approval for the proposed venue and for the company hat 
would handle transportation to and from the conference venue.  A result of this delay was that it became 
relatively late before we could finalize the venue and inform all the authors of abstracts.  This led to the 
unfortunate situation that several prominent scientists in South Africa from leading institutions such as the 
Medical Research Council, the South African National Biodiversity Institute, the University of Johannesburg 
had to cancel their registration. 
This required substantial work to modify the programme and the abstracts to print it in a day before the 
conference.  The person responsible for obtaining airplane tickets did follow the instructions when people 
wanted to return from the conference that was provided by us.  This caused a lot of stress because the venue 
did not have any accommodation for the delegates on the last night of the conference.  Dr Jane Alumeira and 
Tharien de Winnaar fortunately were able to travel to the OR Thambo airport to change the tickets of all but 
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two of the delegates. We were able to find accommodation for them at an alternative venue and arrange 
transport to take them to the airport the next day. 
 
5 The conference programme and venue 
There were only two changes in the programme.  Prof Ben–Erik van Wyk who was on the programme to give 
the opening lecture had to cancel and Dr Jane Alumeira gave an excellent lecture on the aims and objectives 
of the ICART programme.  There was one other change when the presentation by Dr Gabriele Würger had to 
be cancelled when she was in a car accident, fortunately without any serious injury. 
The chairmen of the sessions handled it very well and practically all the presentations were presented within 
the time frame allocated.  The poster session also went well and in very good spirit with each delegate having 
5 minutes to present their data. 
It was remarkable that a high percentage of the delegates were present at the end of the conference. 
Farm Inn was an excellent venue for the meeting and it is no wonder that all accommodation was booked out 
for other meetings from 16 September. Some photographs are presented below. 
 

 
 

General view of the oral presentations 
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Poster presentations 
 

 
 

Some attendees at the final session of the symposium 
 

6 Evaluation of the symposium by the delegates 
A questionnaire was drawn up in collaboration with Dr Jane Alumeira.  The results are presented below. 
 

Statement % agreement 
The venue was good 95 
The catering at the venue was good 95 
Symposium was worth while attending 90 
The organization and help to delegates were good 86 
I have learned about the complexity of commercializing indigenous plant products 86 
I have learned much about related research in SADC 84 
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It provided me with valuable information for my research or industry 80 
The quality of the presentations were good   79 
The poster presentations were well handled 78 
The symposium strengthened regional networking possibilities 78 
 
The delegates were also requested to respond to the following and responses are provided without any editing 
(many did not provide three responses): 
 
 
List what you consider to be the Three Main Strengths o the symposium 
“Good quality of presentations” 
“Good standard of delegates” 
“Good food and location” 
“International diversity” 
“Committed participants” 
“Implications of industry” 
“The coordination” 
“Quality of presentations” 
“The wealth of the information passed on” 
“Much valuable information” 
“Diversity of presentations” 
“Flexibility of presentations” 
“Friendliness and high professionalism” 
“Good representation from SADC” 
“Good networking” 
“I learned a lot on the activities going on in SADC and Africa thus the stages we are at.” 
“Opened up new ideas on how to do things” 
“Networking” 
“The venue/easy access to all facilities” 
“Abstracts provided in books gave extra information before presentation” 
“There were no parallel sessions which is very good because we were able to attend all the presentations” 
“Experienced organizers” 
“Experts in the field of Phytochemistry” 
“Networking” 
“Information on commercialization of plant products” 
“Symposium presenters” 
“How one takes research into industry” 
“It was very diverse, yet the same in terms of how traditional remedies are used” 
“Broadened my knowledge on the study” 
“Networking” 
“Good interaction” 
“Nice and rich information” 
“Relevant topics” 
“Good speakers” 
“The one venue used” 
“Timely, friendly” 
“People from relatively more isolated countries were able to attend and meet” 
“Students attending and presenting” 
“Different fields were covered” 
“Time was adequate for presentations” 
“Participants kept time” 
“Networking” 
“Scientific content” 
“More interaction” 
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“Diversity” 
“Organisation, presentation and interaction between the symposium attendees” 
“Organization very well” 
“Diversity in the field” 
“Multidisciplinary” 
“Practical examples” 
“Super poster section” 
“Informal” 
“Opportunity to share information” 
“More contacts to explore” 
“Enrichment of research fields” 
“Diverse medicinal applications” 
“Bioprospecting permits ext…” 
 “Commercialization of products” 
“Well planned” 
“Well organized” 
“Follow-ups and logistics ok” 
“Commercialization” 
“Collaboration” 
“Improved technology learning” 
“More collaboration” 
“Networking, sharing of technical information” 
“Networking with people form other African countries” 
“The level of research being conducted throughout the African countries present” 
“Diversity of presentation” 
“Organization of presentations” 
“Networking with delegates from SA” 
“Networking with delegation from other African countries” 
“Networking with people from overseas” 
“Presentations” 
“Comments” 
“Questions” 
“Good presenters from industry” 
“Good venue, food” 
“Venue, wide coverage of topics, making friends” 
“Organization” 
“Management” 
“Topics” 
“Can promote networking, forum for sharing ideas, innovative” 
 
List what you consider to be the Three Main Weaknesses of the symposium 
 
“Presentations not always related to theme of the meeting” 
“Not enough industry people” 
“Balance between South Africans and remainder of SADC” 
“Some lecturers too junior” 
“Some lectures too technical to be practical” 
“Too little emphasis on practical application of research conducted” 
“Some presentation of MSc students” 
“Attendance was low” 
“Input from the floor after presentations was lacking, not much” 
“Not open enough” 
“Some rather poor presentations” 
“Too packed with no excursions/field trips” 
“Sponsor did not communicate information needed to make claims before workshop” 
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“Many stakeholders outside of research sector were not here” 
“Lots of technical input, very little on products, markets, consumers” 
“Was very broad. Some presentations were too technical” 
“Time” 
“Some presentations were too technical” 
“There was too much food” 
“Diverse” 
“Poster presentation were not given enough time” 
“Inadequate information” 
“High cost of accommodation” 
“Focus only on SADC means we lose out on other valuable regions” 
“Control time of presentations” 
“Too stringent timing. Restricted lions; no transport off venue.” 
“Lack of wide info (all over the world)” 
“Too many student presentations” 
“Department of Agriculture is absent” 
“MRC is absent” 
“DST is absent” 
“Not widely enough advertised. It can go much bigger for Greengold.” 
“Not enough space for posters” 
“No socials” 
“Participants living in Pretoria were not well considered” 
“Time. Speakers that don’t stick to time limits” 
“Not questionnaires provided” 
“None, maybe increase the time; i.e. weekly conference.” 
“The talks did not cover the theme for the symposium” 
“Not much activity after sessions” 
“Venue too out of time” 
“Presentations too long” 
“Video technology, Sound technology, some presenters went over time” 
“Interaction between delegates” 
“Seating could be better / layout of tables difficult to see” 
“Addressing key policy issues, Development of local industries” 
 
General Comments: 
 
“Bearing in mind limited time and resources an excellent event” 
“More of this kind of symposium should be organized” 
“I comment the organizers” 
“Generally workshop was excellent” 
“It would be nice to have more success stories and about funding opportunities for both students and well respected 
researchers” 
“Attendees from Gauteng should have been accommodated at the symposium venue for better interaction and 
participation” 
“Generally ok” 
“Very good experience” 
“Keep on doing this. Thank you!” 
“I enjoyed myself!” 
“Well done” 
“Excellent. Thanks for your input in subsidizing costs. It was a great help, especially where a person is not funded by an 
organization!” 
 
7 Evaluation of conference by organizers and suggestions for future work 
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Due to the extremely hard work of Tharien de Winnaar, the symposium was a success.  The size of the 
conference with about 90 delegates attending (See Appendix 4 for list and contact details ) was good and 
made it possible for several questions and discussions after the presentations.  As could be expected the 
quality of the presentations varied. 
It is a pity that due to certain delays caused by factors mentioned above, more key role players were not 
involved although they did indicate their interest in initial correspondence. 
The idea of highlighting success stories and bringing different role players together has worked well and I think 
that there is an opportunity to organize a conference on a larger (pan African or even world wide) scale to 
discuss the challenges involved with commercializing products developed from plants.  A copy of the 
programme and the abstracts is included in Appendix 2 and 3. 
Organizing the symposium required a large input from many people in the Phytomedicine Programme, but we 
believe it was worth while and we would like to thank ICART-SADC for the financial support that made the 
organization of the conference possible. 
 

 
Kobus Eloff 
Chairman Organizing Committee 
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Appendix 1 Circular before the symposium 
 

Greengold: Success stories in the economic use of SADC indigenous plants 
A Symposium organized by AAMPS with funding from ICART 14-16 September 2009 

Farm Inn, Pretoria, South Africa 
SECOND CIRCULAR 

The Southern African Development Corporation (SADC) countries contain in the order of 32 000 plant species representing about an 
eighth of the plant species diversity of the world.  This is a very important resource that represents green gold with a potential of 
delivering valuable economical development to SADC countries if properly used.   
To encourage research and development in this field, policy makers and funders have to be convinced of the potential and 
also of the work involved in getting a product onto the market.  Networks between different SADC countries and especially 
between different role players also have to be strengthened.  
The Association for African Medicinal Plant Standards (AAMPS) in collaboration with CRIAA (Centre for Research Information Action 
in Africa) and ASNAPP (Agribusiness in Sustainable Natural Plant Products) have received European Union funding from ICART 
(Implementation and Coordination of Agricultural Research and Training) in SADC to hold a symposium that should highlight the 
success stories in the economic use of SADC indigenous plants.  This could focus on any aspect with a commercial potential 
including medicinal, nutritional, fruit, cosmetic, floral, etc. The whole process from discovery, efficacy evaluation, safety evaluation, 
patenting, cultivation, manufacturing, clinical trials, registration, marketing, access and benefit sharing could all be addressed.   
Although there will be some high level scientific presentations of original research data, we would also like to hear stories that are 
understandable to lay people.  For one product such as Amarula liqueur there may be several presentations addressing different 
aspects. 
A number of people will be invited to deliver lectures, but there will be opportunity for many oral and poster presentations over the 
three days of the meeting.  Due to the ICART regulations we will only be able to provide financial support to delegates from 
SADC and European Union countries.  Due to logistical reasons only abstracts submitted before 7 August will be 
considered for financial support. The focus should also be on plants indigenous to SADC countries. This financial support to a 
limited number of delegates will include travel and accommodation costs at the symposium venue. The support will be based on the 
quality and relevance of the abstracts of the presentations to be delivered and wide representation from different SADC countries.  
Delegates from other countries are more than welcome to attend and to participate fully in the conference at their own cost.   
We will pay the registration costs of the symposium including lunch as far as possible but we have to spend the budgeted funds 
within the terms of reference and we may have to limit the number attending based on financial restrictions.  
We plan to hold the Annual General Meeting of the Association for African Medicinal Plant Standards during the symposium as well. 
For more information on the venue where accommodation is also available see: http://www.farminn.co.za/ 
The evaluation of the abstracts submitted and the programme composition will be finalized under the guidance of AAMPS Scientific 
committee consisting of: Proff. Marian Addy, Dora Akunyili, Eddie Ayensu, Kobus Eloff (Chairman), Ameenah Gurib-Fakim (ex 
officio), Ben-Erik van Wyk, Arnold Vlietinck. 
 
The local organizing committee will consist of Ameenah Gurib-Fakim, Ben-Erik van Wyk, Kobus Eloff (Chairman) and Tharien de 
Winnaar (Secretary)  
 
This symposium is supported by several organizations active in this field including CRIAA (Centre for Research Information Action in 
Africa) and ASNAPP (Agribusiness in Sustainable Natural Plant Products), IPUF (Indigenous Plant Use Forum) SANBI (South 
African National Biodiversity Institute), Phytotrade, The Phytomedicine Programme at the University of Pretoria, NAPRECA 
(NATURAL PRODUCT RESEARCH NETWORK FOR EASTERN AND CENTRAL AFRICA), DST (Department of Science and 
Technology). 
 
Please complete the form on the next page if you are interested in attending. 
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Please indicate your interest by typing and submitting the following information by e-mail  to greengold@up.ac.za as soon as 
possible to help us plan the meeting: 
 
Title:  Initials:  Surname:  Full names as in passport 
E-mail address:   Repeat e-mail address 
Address: 
 
Country: 
Telephone number:  Fax number: 
Citizenship (country which passport you have):                            Passport number if not from RSA 
Field of expertise: 
I would like to present (delete what is not applicable) 

·  A long lecture 30 minutes (limited number available) 
·  A short lecture 15 minutes 
·  A poster 
·  Nothing, I would only like to attend 

Financial support (delete what is not applicable, only available for SADC or EU citizens selected on the relevance and quality of 
abstract) 

I will not be able to attend without financial support; estimated travel support required in € 
I will be able to bear my own travel and accommodation costs 
 
Airport from where you will depart and return to: 

Title of presentation (Abstracts now have to be submitted –see next page): 
 
Send this completed form to Tharien de Winnaar, my secretary greengold@up.ac.za immediately to help us plan the meeting.  
Abstracts must be submitted as soon as possible in order to facilitate allocation of funding and preparing the programme and book of 
abstracts.  Format for the abstract is on the next page. 
 
 
We would like to welcome you to Pretoria and make or renew contact with colleagues working in the same field. 

 
Kobus Eloff, Chairman Organizing Committee 
 
 
Please use the following format for your abstract.  Body of the abstract must not be more than 300 words.  Underline the presenter 
and contact person among the authors.  
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The possible interaction between an edible insect and five antibacterial kaempferol methyl ethers 
isolated from Dodonaea viscosa Jacq. var. angustifolia (Sapindaceae) leaf extracts) 
 
Eloff,JN1, Teffo LS1, Toms RB2, Aderogba AM1  
1, Phytomedicine Programme, University of Pretoria;Private Bag X04, Onderstepoort 0110 South Africa.  2, Transvaal Museum, Northern Flagship 
Institution, P.O Box 413, Pretoria, 0001 South Africa 
 
Dodonaea viscosa Jacq.var. angustifolia (Sapindaceae) a medicinal plant use in folk medicine to treat diseases and 
inflammatory conditions was investigated for its antioxidant and antibacterial properties because it is the sole host plant 
for the edible stinkbug, Encosternum delegorguei Spinola, a traditional delicacy for the Vhavenda tribe of Limpopo 
Province of South Africa. As insects are known to sequester compounds from their host plants (Harborne, 1993), we 
were interested to investigate the medicinal properties of D. viscosa and determine if the same compounds occur in the 
insect. D. viscosa methanol leaf extracts has antibacterial activity against several bacteria and viruses (Getie et al., 
2003). Bioassay guided fractionation of dichloromethane and acetone fractions from serial extraction of Dodonaea 
viscosa Jacq. var. angustifolia leaf powder yielded 3, 5, 7-trihydroxy-4�-methoxyflavone (kaempferide) (1); 5, 7, 4'-
trihydroxy-3, 6-dimethoxyflavone (2); 5, 7-dihydroxy-3, 6, 4'-trimethoxyflavone (santin) (3); and 5-hydroxy -3, 7, 4'-
trimethoxyflavone (4) and kaempferol (5).  MIC of isolated compounds against Staphylococcus aureus, Enterococcus 
faecalis, Escherichia coli and Pseudomonas aeruginosa varied from 16 µg/ml to more than 250 µg/ml.  Good structure 
activity relationships could be established.  There were no ninhydrin positive compounds present in insect extracts (i.e. 
peptides frequently responsible for antibacterial activities in many insects probably absent).  From bioautography of 
insect extracts zones of inhibition coinciding with the Rf of some isolated compounds were found indicating that some of 
the compounds present in D. viscosa could be present in the insect. 
Acknowledgements The NRF provided funding. 
References: 1. Harborne, J.B., 1982. The flavonoids: Advances in Research. In: T.J. Mabry (Ed.), Chapman and Hall Ltd. Cambridge, UK.  
2. Getie, M., Gebre-Mariam, T., Rietz, R., Höhne, C., Huschka, C., Schmidte, M., Abate, A. and Neubert, R.H.H., 2003. Evaluation of the anti-
microbial and anti-inflammatory activities of the medicinal plants Dodonaea viscosa, Rumex nervosus and Rumex abyssinicus. Fitoterapia 74, 139-
143�
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Appendix 2  Programme  
 

PROGRAMME FOR GREEN GOLD SYMPOSIUM 14-16 SEPTEMBER 2009 
Session 1 Overview Chair Prof JN Eloff 

  
Time 14-Sep-09 

900       Welcome and practical arrangements 
910       Introduction of delegates 
930 Prof BE Van Wyk RSA The development of new South African medicinal crop plants during the last two decades” 

1005 Dr N Nemarundwe Zimbabwe A Systematic Approach Towards Commercialisation of Indigenous Plants in SADC -  Experiences from PhytoTrade Africa  
1040 Mr ET Masters KENYA Better Marketing through Chemistry : Analytical Studies in Support of Natural Product Value Chains of sub-Saharan Africa 
1100 TEA BREAK 
1120 Miss N Naidoo RSA PlantBio Trust: Commercialization of Innovations Based on Indigenous South African Plants 
1140 Dr MP Setshogo Botswana The commercialization of traditional herbal medicine:  
1200 Mr D Phillips UK Quality control of medicinal plants.  An introduction to AAMPS. 
1220 Prof KSA Mossando RSA A tentative Community-based approach for reduction of HIV infection burden in rural areas 
1240 LUNCH 

Session 2 Traditional Knowledge and screening Chair Prof B E van Wyk 
1340 Prof JN Eloff RSA The random screening of leaves of trees for antimicrobial activity provides valuable leads for the commercial use of plants 
1415 Dr DMT Motlhanka Botswana Economic and medicinal plants used by the Batswapong tribe of Botswana 
1450 Dr J Magadula Tanzania Traditional medicine and plant biodiversity; A Tanzanian prespective 
1510 Mr TJ Makhafola RSA Isolation of two antibacterial biflavonoids and a sterol from Ochna pretoriensis 
1520 TEA 
1540 Ms KN Ntidi RSA 'Effect of indigenous vegetables to plant-parasitic nematodes in developing agricultural systems of South Africa' 
1600 Dr A Aroke RSA Evaluation of Antibacterial and Antioxidant activities of polyphenolic-rich leave extract of Combretum bracteosum 
1620 Dr VJ Bagla RSA Can toxicity and biological activity of plant extracts be separated by selective extraction 
1640 Miss KG Mawela RSA Optimising and testing of plant-made RANTES analogues as topical microbicides 
1715       General discussion and organizational aspects 

 15-Sep-09 
Session3 Animal productivity Chair Prof A Afolayan 

900 Prof V Naidoo RSA Developing a product to combat Aspergillosis in poultry 
935 Dr CK Kandu-Lelo RSA Use of the invasive Cereus jamacaru (Cactaceae) Queen of the night to control worm infection in sheep 

1010 Dr M Adamu NigeriaRSA Anthelminthic efficacy of  aqueous extract of the leaf of Acanthus montanus against nematode parasites of small ruminants 
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1030 Dr G Wuerger RSA Evaluation of the activity of leaf extracts of trees that have been used to treat diarrhoea in humans and animals 
1045 Prof KSA Mossanda RSA Role of African diet in the aetiology of digestive and liver cancers 
11.05 TEA 

Session 4 Commercialization Chair Prof A Afolayan 
1125 Mr U  Feiter RSA Trials and tribulations around Pelargonium production & export, Bioprospecting permits, Benefit sharing activities, etc  
1200 Mr NMM Mansita RSA Processing the Terminalia-catappa's organs into more than 15 products (foods, medicines, fertilizers,energetic materials  
1235 Dr J Kruger RSA Developing an antibacterial ointment to treat skin diseases. 
1255 Mr G Le Breton Zimbabwe The Path to Commercial Success for Baobab   
1315 LUNCH ( Board meeting of AAMPS during the lunch period) 

  Session 5 Marketing Chair Prof KSA Mossanda 
1415 Mr D Phillips UK Commercialisation & Export of herbal plants & extracts from southern Africa 
1450 Mrs KM Swanepoel   RSA Chemical analysis of oil as part of marketing the essential oil crop Pelargonium var. Rose 

Session 6 POSTER SESSION Chair Prof Vinny Naidoo 
1525 Prof JAO Ojewole RSA Anticonvulsant Activity of Hypoxis hemerocallidea Fisch. & C. A. Mey. (Hypoxidaceae) Corm (‘African Potato’) Aqueous Extract 
1530 Miss GG Lazarus RSA In vitro Anti-platelet aggregation activity of the extracts of some Zulu medicinal plants 
1535 Ms V Hurinanthan RSA Immunomodulatory effect of Dichrostachys cinerea, Carpobrotus dimidiatus, Capparis tomentosa and Leonotis leonurus 
1540 Prof AJ Afolayan RSA An overview of the roles of wild vegetables in southern Africa 
1545 TEA 
1605 Mr S J Chijokwe Zimbabwe The activities of Speciality Foods of Africa (Tulimara) from indigenous plants in Zimbabwe. 
1610 Prof J Olivier RSA Sustainable development of an indigenous South African Tea: Athrixia 
1615 Mr PM Ndawuni RSA Business Incubation Program: Insight and Advice for Entrepreneurs 
1620 Dr MT Masarirambi Zimbabwe Effects of Organic and Inorganic Fertilizers on Growth and Development of Amaranthus  
1625 Ms D Dwarka RSA Antioxidant activity and prolifeartion effect Centella asiatica and Elytropappus rhinocerotis in human colon and peripheral cell lines 
1630 Ms A Singh RSA Bioactivity, Nutritional Evaluation and Safety Analysis of Achyranthes aspera, Alternanthera sessilis and Guilleminea densa 
1635 Mr MBC Simelane RSA The in vitro antioxidative activity and cytotoxicity of Gunnera perpensa—a traditional Zulu medicinal plant 
1640 INTRODUCTION TO BOOK ON SUCCESS STORIES OF SADC PLANT COMMERCIALIZATION 
1700 ANNUAL GENERAL MEETING OF AAMPS (Association for African Medicinal Plant Standards) 

16-Sep-09 
  Session 7 Diverse medicinal applications Chair Prof R van Brummelen 

900 Dr IL Elisha Nigeria RSA Acetylcholinesterase inhibitory effect of Ammocharis coranica (Ker Gawl.)  
920 Mrs OO Olaokun RSA Alpha amylase inhibitory activity of five South Africa ficus species 
940 Dr N Moodley RSA Discovering novel plant-derived drug leads for the treatment of HIV through an integrated approach 

1015 Mr TE Khorombi RSA Scientific validation of a herbal remedy for the affordable treatment of HIV and opportunistic infections 
1050 Dr DG Ndossi Tanzania Comparative evaluation of effectiveness of topical Aloe vera, honey and oxytetracycline on surgical wound healing in guinea pigs 
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1110 TEA 
 

Session 8 Production, quality control and safety Chair Prof R van Brummelen 
1130 Prof R van Brummelen RSA Experience Biomox Pharmaceut. in producing herbal products on contract & challenges relating to development and commercialization" 
1205 Prof JN Eloff RSA Bioextracts Pty Ltd. An example of collaboration between industry and Academia 
1225 Dr BB Samuel RSA Biological activity of two bioflavanoids isolated from  leaves of Garcinia livingstonei 
1245 LUNCH 

Session 9  Plant production Chair Mr U Feiter 
1345 Dr S. A. Mng'omba Malawi Contributions of Uapaca kirkiana to food security and income generation in southern Africa 
1405 Ms C Sebothoma RSA Isolation and characterization of antibacterial compounds from Rhus leptodictya Diels. (Anacardiaceae) 
1425 Dr MA Kena Lesotho Suppression of soil-borne pathogens causing damping-off of vegetable seedlings with plant extracts in Lesotho 
1445 Mr HT Musarurwa Zimbabwe Genetic improvement of Harpagophytum procumbens: A tool for enhancing metabolite yield and reducing harvest pressure 
1505 Prof JN Eloff RSA Development of an antifungal agent from a crude plant extract better than commercial products in vitro and in field studies 
1540 CLOSURE 
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Background to the Greengold: Success stories in the economic use of SADC 
indigenous plants 

 
 
A Symposium organized by AAMPS with funding from ICART 14-16 September 2009 
 

 

Local Organizing Committee 
 
Chairman:  
Prof JN (Kobus) Eloff (www.up.ac.za/phyto) 
Secretary:  
Mrs Tharien de Winnaar 
Members: 
Dr Philip Kerr, post doctoral fellow Phytomedicine Programme 
Dr Gabriele Wüerger PhD student Phytomedicine Programme  
 
 
 
Advisory Committee 
 
 
Prof Ameenah Gurib-Fakim Chair AAMPS    (Mauritius) 
Prof Ben-Erik van Wyk, Scientific Advisory Committee AAMPS  (South Africa) 
Mr Thomas Brendler, Treasurer, AAMPS    (Germany) 
Mr Hanson Arthur ASNAPP,      (USA & South Africa) 
Mr Dave Cole, CRIAA,       (Namibia) 
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Abstracts 

Anthelmintic efficacy of aqueous extract of the leaf of Acanthus montanus against nematode parasites 
of small ruminants 
 
Adamu, M1,2,  Oshadu DS2 
1,2Phytomedicine Programme, University of Pretoria;Private Bag X04, Onderstepoort 0110 South Africa   
2University of Agriculture College of Veterinary Medicine PMB 2373 Makurdi, Nigeria 
 
The anthelminthic efficacy of the crude aqueous extract of Acanthus montanus (Nees) T. Anders (Family Acanthaceae) 
against strongylid nematodes of small ruminants was investigated using the in-vitro egg hatch and larval growth 
inhibition assays. Faecal samples collected per rectum from sheep and goats were subjected to parasitological 
examination using the McMaster counting technique (Soulsby, 1982; Hansen and Perry 1994) with a yield of 700 eggs 
per gram (e.p.g.) of faeces. Crude aqueous leaf extract of Acanthus montanus was produced using cold water with a 
yield of 13.01% w/w. 
Egg hatch assay revealed a 91.78% reduction in egg hatch at concentrations of 25mg/ml. The extract had a 100% 
inhibition, at 200mg/ml concentrations which is equivalent to 3.125mg/ml of albendazole. The distilled water control 
however, showed a 0% inhibition as all the eggs hatched. 
Larval growth inhibition assay showed results for the extract on Day 1 at 25mg/ml and 200mg/ml concentrations yielded 
67.02% and 85.26% larval inhibition. On Day 2, 100% inhibition was obtained for all concentrations of the extract except 
for 25mg/ml which yielded 88.30%. Albendazole however, had a 100% larval inhibition for all concentrations on Day 2. A 
100% larval inhibition was recorded on Day 3 from the 25mg/ml concentrations. Larval survival in distilled water control 
at Day 4 was 50.98%. The mean percentage larval inhibition of the extract at 200mg/ml (92.63%) was comparable with 
the standard anthelminthic (albendazole) at 12.50mg/ml (92.28%).  
These findings showed that there is a possible pharmacological basis for the folkloric claim of the anthelminthic effect of 
Acanthus montanus. 
 
References 

1. Hansen, J. and Perry, B. (1990): The Epidemiology, Diagnosis and Control of Gastrointestinal Parasites of Ruminants in Africa. ILRAD. 
Nairobi, Kenya; Pg 121. 

2. Soulsby, E.J.L. (1982): Helminths, Arthropods and Protozoa of Domesticated Animals, 7th ed. Balliere Tindall, London Pg480. 
 

An overview of the roles of wild vegetables in southern Africa 
 
Afolayan AJ & Flyman MV 
Department of Botany, University of Fort Hare, Private Bag X1314, Alice 5700, South Africa. 
 
Although wild vegetables have been a mainstay of human diets, and an integral part of traditional agricultural systems for 
centuries, they are often regarded as low-status food and their acceptance is constrained by lack of knowledge about 
them, their nutritive value, methods of preparation and preservation, as well as their strongly localised importance (1). 
However, this status is changing and wild vegetables are receiving a renewed attention. Apart from their culinary role, 
wild vegetables can be used as parents in breeding programs; they are convenient sources of income; and vehicles for 
improved nutrition and increased food supply (2). Many of them are also used in ethnomedicine. A potential role for wild 
vegetables is in diet modification (food based strategies), especially in combating micronutrient malnutrition (3). There is 
a growing interest among producers and the public in functional foods that may provide health benefits beyond basic 
nutrition and wild vegetables may also be categorised as such, since they have been shown to contain phytochemicals 
such as those with antioxidant properties (4,5). The purpose of this presentation is to highlight the above roles based on 
examples of selected plants used as wild vegetables in southern Africa. It is concluded that one way to increase the 
utilisation of wild vegetables, and thereby enhancing their long term conservation, is by promoting their multiple 
functions. 
Acknowledgements The NRF provided funding. 
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Evaluation of Antibacterial and Antioxidant activities of polyphenolic-rich leaf extract of Combretum 
bracteosum 
 
Ahmed AS1,2, Ademola IO1,3, Eloff JN1 
1Phytomedicine programme, University of Pretoria, Private Bag X04, Onderstepoort 0110, South Africa. 
2Federal Institute of Industrial Research Oshodi, PMB 21023, Ikela, Lagos, Nigeria 
3Department of Microbiology and Parasitology, University of Ibadan, Nigeria 
 
Combretum bracteosum is traditionally used in South Africa to treat pain and fever (1). However, few scientific studies on 
biological activities of this plant are available in the literature. In this study, we investigated the antibacterial and 
antioxidant activities of a 70% acetone acidified with 1% HCl. The polyphenolic constituents were determined using 
standard protocols (2). The minimum inhibitory concentrations (MIC) against four pathogenic bacteria (Escherichia coli, 
Enterococcus faecalis, Staphylococcus aureus and Pseudomonas aeruginosa) were evaluated using the serial-dilution 
method. The antioxidant activities was measured using � ,� -diphenyl-� -picrylhydrazyl (DPPH) radical scavenging assay 
expressed as EC50. 
The MICs of the extract against E. coli, E. faecalis, S. aureus and P. aeruginosa were 0.312 mg/ml, 0.156 mg/ml, 0.625 
mg/ml and 0.312 mg/ml. The total activities of the extract were 900ml/g, 1800 ml/g, 450 ml/g and 900 ml/g respectively. 
For the antioxidant assay, eight concentration levels of DPPH tested (from 0.0039 to 0.5 mg/ml), the effective 
concentration range that decolourized DPPH radical were 0.0625 to 0.5 mg/ml. The best fit EC50 at steady state after 
30min of reaction was 0.138 mg/ml with 95% confidence interval (CI) range of 0.117 to 0.163 and R2 of 0.9745 using 
Graphpad prism for Windows, version 4.01 (Graphpad software 2004). The total phenolic content was 184.1±5.2 
mgGAE/g, Total tannin was 84.7±6.5 mg GAE/g, condensed tannin 121.9±5.6 mgLE/g, gallotannin content was 
76.8±1.06 mgGAE/g and total flavonoids was 17.05±0.84 mgQE/g. 
These results indicated moderate to strong antibacterial and antioxidant properties of the polar constituents of 
Combretum bracteosum leaf. The study validates the ethnomedicinal claims and reported biological activities. 
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Can toxicity and biological activity of plant extracts be separated by selective extraction? 
 
Bagla, VP1, Mcgaw, LJ1, Eloff, JN1. 
1Phytomedicine Programme, University of Pretoria;Private Bag X04, Onderstepoort 0110 South Africa.   
 
The wide-spread use of antibiotics over the past decades has given rise to drug resistant strains of bacteria. More 
alarming in recent years is the incidence and development of multidrug resistance in pathogenic and opportunistic 
bacteria (Jones et al., 2004). The situation is complicated in Africa where poverty is endemic with subsequent reliance by 
about 80% of the population on plant-based medications (WHO, 1996).  
Plants are known to contain different bioactive constituents. Selective extraction of their components and determining 
biologic activity and toxicity of the different extracts of the same plant invitro will provide useful information on the safety 
and therapeutic efficacy of the plants. We investigated leaves of seven South African medicinal plants with traditional 
indication in various ailments. Leaves were selectively extracted using solvents of varying polarity for their toxic effect on 
vero cells and biological activity against two gram-positive and -negative bacteria.  
Generally, the extract yield was highest in methanol followed by acetone. The high extract yield of methanol did not 
correlate with strong antibacterial activity. Phytochemical profiling revealed more compounds in the acetone and 
methanol extracts with hexane containing the fewest. Overall, acetone extracts exhibited good antibacterial activity (MIC: 
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0.040 – 0.32 mg/ml), DCM (0.02 – 0.64 mg/ml) and hexane the least against tested pathogens.  The cytotoxic effect of 
plant extracts, increased/decreased, with the polarity of solvents. More viable cells were observed in all the plants with 
hexane and dichloromethane extracts at higher concentration of 0.1mg/ml than acetone and methanol extracts. Four of 
the acetone extracts and one hexane extract at 0.001mg/ml showed an increase in viable cells. Selectivity data indicates 
that in most cases extracts were more toxic to cells than to bacteria. The findings also suggest a diversity of antibacterial 
constituents in crude extracts of the same plant with differences in toxicity associated with the type of solvent used for 
extraction. 
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Speciality Foods of Africa 
 
Chijokwe, SJ  
9 Lezard Avenue, Milton Park, Harare, Zimbabawe. www.tulimara .co.zw 
 
Speciality Foods of Africa was incorporated in September 2002 as a partnership between a Zimbabwean NGO, SAFIRE 
(the Southern Alliance for Indigenous Resources). SFA is committed to the sustainable commercialisation of natural 
resources for the benefit and enrichment of rural communities. 
SFA’s mission is to produce and supply high quality natural food products from Africa in accordance with principles of fair 
trade and environmental sustainability 
Whilst SFA’s main focus in on processing wild harvested, natural and indigenous resources into food products, SFA also 
partners with several other NGO’s in Zimbabwe who assist SFA through linkages to rural producer groups that are able 
to supply natural resources. SAFIRE’s role in the branded products is to establish community groups that are able to 
assist SFA with procuring and, in some cases, primary processing of raw materials from the rural areas.  SAFIRE also 
assists with new product development as their community groups are well placed to develop new natural products. 
Tulimara is the brand name used for the natural, fairly-traded food products from Zimbabwe.  The branded products are 
Masau Jam, Marula Jelly, Mazhanje jam, Guava jelly, Makoni Herbal Tea natural and lemon, Resurrection tea, Nyimo 
Beans (canned), Nyemba Beans (canned), Mopani worms, the baobar.  Masau Jam, Marula Jelly, Makoni Herbal Tea 
have all been developed in cooperation with SAFIRE. Other products on the Speciality Foods of Africa portfolio include 
Baobab fruit powder, Baobab oil and Mafura oil.  
SFA has achieved a considerable amount in the sustainable commercialisation of natural resources for the benefit of 
rural producers and the environment since its incorporation.  SFA is one of the very few companies in the whole of 
southern Africa that has had any success in this field, despite the challenging economic environment in Zimbabwe. 
 

Extraction, Isolation and Quantitative Determination of the Alkaloid Contents of Leaf-Extracts of South 
African Combretum Species 
 
 Igwe, CC1; Ahmed, AS2 and Eloff, JN2  
Chemical Technology, Federal Institute of Industrial Research, Oshodi, Lagos, Nigeria 
Phytomedicine Programme, University of Pretoria, Onderstepoort Campus, Onderstepoort, South Africa. 
 
Studies were conducted on the alkaloid contents of the leaf-extracts of 10 Combretum species of South African origin 
using a modification of Harborne(1973) methods. These Combretum species are Combretum molle, Combretum 
mossamb, Combretum microphyllum, Combretum zeyheri, Combretum erythrophyllum, Combretum caffrum Combretum 
acutifolium, Combretum paniculatum, Combretum nelsonii and Combretum albopunctatum. 
Thin layer chromatographic (TLC) and acetyl-cholinesterase assays were also conducted on the leaf-extracts. 
The TLC and extraction results indicate that all the Combretum species under investigation contain alkaloids at different 
levels of yield, namely:   
Total Crude Alkaloid Content of 10 Combretum Species:  
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S/No Plant Sample Yield(mg/g) %age Yield 
1. C. molle 120 12.0 
2. C. mossamb. 164 16.4 
3. C. microphyllum   32   3.2 
4. C. zeyheri 270 27.0 
5. C. erythrophyllum 150 15.0 
6. C. caffrum   80   8.0 
7. C. acutifolium   60   6.0 
8. C. paniculatum   60   6.0 
9. C. nelsonii 148  14.8 
10. C. albopunctatum   20    2.0 
The acetyl cholinesterase assay also suggests that all the Combretum species under study gave positive reaction to the 
effective inhibition of the enzyme, acetyl cholinesterase. 
 
 

 
 
 
Antioxidant activity and proliferative effect of Centella asiatica and Elytropappus rhinocerotis in 
human colon and peripheral blood mononuclear cell lines 
 
D. Dwarka, B. Odhav, V. Sewram 
Durban University of Technology  
 
Centella asiatica and Elytropappus rhinocerotis are used in traditional medicine throughout South Africa. C. asiatica is 
found as a weed and belongs to the family Umbelliferae. E. rhinocerotis is an aromatic shrub belonging to the family 
Asteraceae. To investigate their potential as cell proliferating agents, we evaluated the ethanolic, methanolic and 
aqueous extracts against DLD and PBMC cell lines, using the MTT assay. There antioxidant activity was screened using 
DPPH photometric assay. The methanolic extracts of Centella asiatica and Elytropappus rhinocerotis stimulated the cells 
by a two fold increase, at a concentration of 200µg/ml similar to the results obtained for a known positive control (PHA) 
at 250µg/ml. Free radical scavenging activity was observed in the methanolic extracts of Centella asiatica (5µg/ml). It 
displayed better activity than rutin (6 µg/ml) which is a known flavonoid. Since proliferation of these plants investigated 
has been reported by other authors, it is evident that different cell lines exhibit different sensitivities towards the plant 
extracts. Also some plants are reported to have a proliferative effect on cancer cells whereas other plant extracts 
activate several parameters of the immune system as a strategy to destroy cancer. Differences in results obtained in this 
study and those reported in the literature could also be ascribed to differences in extraction procedures and the natural 
variability in plants. 
 

Acetylcholinesterase inhibitory activity effect of Ammocharis coranica bulb (Ker Gawl). 
 
Elisha IL1, Elgorashi EE1, Graham D2, Eloff JN1 

1Phytomedicine programme, Department of Paraclinical Sciences, Faculty of Veterinary Science, University of Pretoria, Onderstepoort 0110, South 
Africa   
2Kirstenbosch National Botanical Garden, Private Bag X7, Claremont ,Cape Town, South Africa. 

 
Alzheimer’s disease is a chronic neurodegenerative disorder characterized by loss of memory, behavioural abnormalities 
and death. It affects individuals older than sixty-five years old. The prevalence of this disease is expected to reach 11-16 
million people by 2050. Most of the drugs currently in-use are alkaloids with acetylcholinesterase inhibitory activity, these 
drugs have side-effects such as gastrointestinal disturbances, muscle cramps and hepatotoxicity. In view of these, 
ethanolic extracts of Ammocharis coranica (Amaryllidaceae) with psychoactive properties used in traditional medicine to 
treat mental illnesses was tested for acetylcholinesterase inhibitory activity. The thin layer chromatographic plate was 
developed and stained with Ellman’s reagent, 5, 5’ –dithiobis- (2-nitrobenzoic acid) to detect inhibitory activity 
qualitatively. The crude extract of Ammocharis coranica   inhibited acetylcholinesterase on the TLC plate at 10 µg/ml, 
false positive test was negative.  The inhibitory effect was quantitatively determined using Microtitre plate assay. The 
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IC50 of the crude extracts of Ammocharis coranica was 14.3±0.50 µg, while the basic fractions (butanol and 
ethylacetate) had IC50 of 0.05±0.02 and 43.1±1.22 µg respectively. Further work is in progress to isolate and 
characterize the active constituents in both fractions. 
 

The random screening of leaves of trees for antimicrobial activity provides valuable leads for the 
commercial use of plants 
 
Eloff JN, Pauw L 
Phytomedicine Programme, University of Pretoria, Private Bag X04, Onderstepoort 0110 
 
The Phytomedicine Programme investigates the use of compounds from plants that could be used to control infections 
from microorganisms and parasites.  It became clear very early that traditional leads were not useful to identify plants 
with good antibacterial activity using an in vitro assay.  In examining different extractants it became clear that very low 
concentrations of compounds with in vitro antibacterial activity are extracted by polar substances.  It also became clear 
after isolating and characterizing more than 50 antimicrobial compounds that these compounds were always relatively 
non-polar.  Because traditional healers use mainly water as extractant, this would explain the low level of activity found in 
plants used traditionally.  It appears that these plants must exert their influence by another method that is not measured 
by in vitro antimicrobial assays.  Based on this the Phytomedicine Programme began a screening programme of leaves 
of trees against 6 very important pathogenic bacteria and two very important pathogenic fungi.  To date leaves of more 
than 600 tree species were examined and excellent results were obtained.  Several MSc and PhD students followed up 
on these data and found patentable and commercially useful results.  The procedure we developed and some of the 
results obtained as well as the pros and cons of this approach will be discussed. 
The next phase of the study is to investigate possible correlations between antimicrobial activity and taxonomic 
relationships. 
Acknowledgements: The NRF and the University of Pretoria provided funding 
 
Development of an antifungal agent from a crude plant extract better than commercial products in vitro 
and in field studies 
 
Eloff, JN  Angeh I, McGaw L  
Phytomedicine Programme, University of Pretoria, Private Bag X04, Onderstepoort 0110 
 
Melianthus comosus is a toxic weed growing widely in southern Africa is used traditionally to treat bacterial infections.  A 
company was interested in developing an antibacterial product for the veterinary market.  The antibacterial activity of 
extracts was not high enough to pursue any further.  It had excellent antifungal activity against animal pathogens, but the 
toxicity would have complicated the development of a product.   
Extracts had an excellent activity against 10 plant fungal pathogens investigated (Rhizoctonia solani, Fusarium 
oxysporum, Penicillium janthinelum, Penicillium expansum, Colletotrichum glocosponicales, Trichoderma harzianum, 
Pythium ultimum, Phytophthora nicotiana, Aspergillus niger, and Aspergillus parasiticus).  The extract contained one 
major antifungal compound and this compound was isolated and characterized as 3-hydroxy-12-oleanen-30-oic acid. 
By selective extraction and solvent fractionation an extract with an average MIC of 0.066 mg/ml against all ten fungal 
pathogens was obtained.  Ignoring MIC values of 0.16 mg/ml against Penicillium expansum and Aspergillus niger, the 
average MIC for the other fungi was 0.04 mg/ml. The acetone extract did not lose activity at room temperature for a 
month. The dried extract was slightly soluble in water and ethanol, reasonably soluble in ethyl acetate and highly soluble 
in acetone. The potentised extract had a higher antifungal activity than six commercially used fungicides against some 
important plant fungal pathogens. In a limited field trial it gave a much better result than a commercial fungicide even 
though it was used at a quarter of the dose of the commercial fungicide.  The results have been patented and a product 
is under development. 
Acknowledgements: Healthtechlaboratories and THRIP provided funding. 
 
Bioextracts Pty Ltd. An example of successful collaboration between Industry and Academia 
 
Eloff, JN, van Brummelen R, Mentz J 
Phytomedicine Programme, University of Pretoria, Private Bag X04, Onderstepoort 0110 
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Bioextracts Pty Ltd is a small company that was started to commercialize the research results obtained in the 
Phytomedicine Programme.   The many lessons learned by an ivory tower academic in developing several promising 
products will be discussed. The process of developing several products led to a number of patents and one product that 
is currently in the market.  The relative value of exciting scientific discoveries and its relationship to market forces will be 
discussed.  
Acknowledgements: The NRF and THRIP provided funding 
 

Pelargonium sidoides - Trials and Tribulations along the Path of the Successful Commercialization of a 
Southern African Medicinal Plant 
 
Feiter HU 
Parceval Pty Ltd, P.O.Box 158. Wellington 7654, South Africa 
 
Pelargonium sidoides is a Southern African medicinal plant. It was introduced to Europe at the beginning of the 20th 
century as a cure for TB. Through intensive research a commercial and fully registered phytomedicine for the treatment 
of bronchitis is now available in Europe and many other countries.   
Raw material for this phytomedicine is less and less sourced from sustainable wild harvest in South Africa and Lesotho 
and increasingly so from large scale cultivation for which Parceval developed a protocol over the past 15 years. The 
domestication of a wild plant and improvements to its agronomical and chemical yields bring a multitude of challenges 
until a level of success is achieved. 
Increasing awareness of environmental and intellectual property rights issues has lead to legislation in South Africa 
which attempts to regulate the use and sharing of benefits of indigenous resources (NEMBA 2004). An intricate 
application and permit system has been introduced placing substantial burdens on resource users throughout the value 
chain from wild harvester to grower, processor and exporter.  
 
Immunomodulatory potential of Dichrostachys cinerea, Carpobrotus dimidiatus, Capparis tomentosa 
and Leonotis leonurus 
 
Hurinanthan V, Odhav B 
Department of Biotechnology and Food Technology, Durban University of Technology, South Africa  
 
Dichrostachys cinera, Carpobrotus dimidiatus, Capparis tomentosa and Leonotis leonurus are South African plants that 
are used traditionally to treat various ailments. Scientific validation is required to use this knowledge for market 
development of new drugs. This study evaluated the immunomodulatory potential of the above plants on human 
peripheral blood mononuclear cells (PBMC). Lymphocyte stimulation by the plants extracts was determined using the 3-
(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium bromide (MTT) assay, secretion of interferon-gamma and interleukin 
10 were measured using ELISA. Flow cytometry (LSR II) was used to analyze activated PBMC (CD 25 +), Total B cells 
(CD 3 -, HLA-DR +), T cell subset (CD 3+, CD 4+, CD 8+), Total T cells (CD 3+), Activated T cells, CD 4+, CD 8+ and NK 
cell (CD 3-, CD 16- , CD 56+). Our results showed that the methanolic extracts induced a TH1- predominant immune 
response since they significantly increased total PBMC growth, suppressed the secretion of IL-10 and augmented IFN-�  
production and showed an increase in B cells, CD 4+ cells and decreased in T cells and CD 8+cells.  D. cinera, C. 
dimidiatus, C. tomentosa and L. leonurus plant extracts show potential to modify cell mediated immunity. This indicates 
their use as an immune stimulant. In vitro toxicity results indicated that there are no toxic elements in these plant 
extracts. These plants offer potentially as novel compound for drug development. 
 
Biological activity of two biflavonoids from Garcinia livingstonei (Clusiaceae) leaf extract 
 
Kaikabo AA, Samuel BB, Elgorashi EE, Eloff JN 
Phytomedicine Programme, Department of Paraclinical Science, Faculty of Veterinary Medicine, University of Pretoria, Onderstepoort 0110, South 
Africa 
 
The antibacterial activity of the acetone extract of Garcinia livingstonei leaves was studied using bioautography and 
microtitre plate assay techniques with Escherichia coli, Pseudomonas aeruginosa, Staphylococcus aureus, and 
Enterococcus faecalis. A bioassay guided fractionation showed that the activity concentrated in the chloroform fraction. 
Bioautography fingerprint showed two compounds were responsible for the antibacterial activity. These compounds were 
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isolated by a combination of solvent - solvent fractionation and chromatographic techniques. They were characterized by 
1H NMR, 13C NMR and 2D NMR as amentoflavone (1) and 4’’-methoxy amentoflavone (2). Data correlated with previous 
isolation of these compounds. 
The antibacterial activity was determined against four nosocomial bacterial pathogens (Escherichia coli, Staphylococcus 
aureus, Enterococcus faecalis and Pseudomonas aeruginosa). The tested organisms were sensitive to both compounds 
with MIC values range from 8 – 100 µg/ml; Except Pseudomonas aeruginosa with MIC of >100 µg/ml.  
To assess the safety of the two compounds on cell systems, cytotoxicity was determined using a tetrazolium based 
colorimetric assay (MTT assay) using Vero monkey kidney cells. The compounds indicated low toxicity against the cell 
line with cytotoxic concentration (CC50) of 386 µg/ml and >600 µg/ml for compounds 1 and 2 respectively. Berberine, the 
positive control had a CC50 of, of 170 µg/ml. 
Acknowledgements: Faculty of Veterinary Science, University Research Committee and NRF for funding.  
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The potential use of the invasive species Cereus jamacaru (Cactaceae) (Queen of the night) to control 
worm infection in sheep 
 
Kandu-Lelo C1, Ademola IO1, Vatta, AF2, Eloff JN1 
1Phytomedicine Programme, Private Bag X04, University of Pretoria, Onderstepoort 0110, South Africa 
2ARC-Onderstepoort Veterinary Institute, Private Bag X05, Onderstepoort 0110, South Africa 
 
This study was stimulated by a publication by Mike Bosch in Farmers’ Weekly, that Cereus jamacaru used by him on his 
farm for gastrointestinal control in livestock is effective. We evaluated this claim by in vitro assays and in vivo 
experiments on sheep experimentally infected with Haemonchus contortus and Trichostrongylus colubriformis. C. 
jamacaru was collected in Johannesburg, dried at 24ºC in the dash. The dried material was milled to a fine powder, 
extracted with acetone and fractionated by solvent-solvent partitioning. Thin layer chromatograms were tested for 
antioxidant activity. There were at least three compounds with activity present. Antibacterial and antifungal activities 
were determined against 4 bacteria and 3 fungi. The minimum inhibitory concentration (MIC) values for the various plant 
extracts ranged from 0.31 to 10.00 mg/ml.  
The nematocidal activity was evaluated by an egg-hatch assay and larval development viability assay (LDVA) in vitro. 
Egg hatch assay had LC50 values of 1.102, 0.213, 0.930 and 0.728 mg/mL for the acetone total extract and chloroform, 
butanol, and 35% water in methanol fractions respectively. The extract was better than the positive control albendazole 
in controling larval development (LC50 of 0.333 vs 0.415 mg/mL) but nearly as good in viability assay (LC50 of 0.126 vs 
0.111 mg/mL).  
Eighteen sheep were allocated to three groups and were infected with 4000 H. contortus and 6000 T. colubriformis 
infective larvae given in 3 divided doses over a period of three days for in vivo studies. From day 0 until day 45 of the 
experiment, sheep were drenched with blended plant at 32.3 or 64.7 g, or remained as undrenched controls. Faeces 
were collected twice a week for faecal egg count. Based on in vivo experiments, C. jamacaru was not effective in 
reducing H. contotus and T. colubriformis in sheep to the 70% reduction levels required for FEC. Nevertheless, its in vivo 
activity with 64.7 g yielded a 65% reduction in 49 days of experiments. This means that more research on this plant 
product may provide a cost-effective product to control gastrointestinal parasites in livestock. 
 
Antifungal effect of plant extracts against soil-borne pathogens causing damping-off of vegetable 
seedlings in Lesotho 
 
Kena AM1 , Swart WJ2. 
1Crop Science Department, National University of Lesotho, P.O. Roma 180, Lesotho 
2Center for plant health Management, Plant Science Department, University of Free State, P.O.Box 339, Bloemfontein, South Africa. 
 
Use of plant extracts in plant disease management is now becoming one of the prime means in protecting crops and the 
environment against pesticides pollution (Pradhanang et al., 2003). Most of these plants are also used for medicinal 
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purposes against human ailments (Chu et al., 2006). In this study, methanol extracts obtained from three medicinal 
plants (Leucosidea sericea Eckl. & Zeyh., Rhamnus prinoides L. Herit and Artemisia afra Jacg. Ex Willd) indigenous to 
Lesotho were tested for their efficacy against Rhizoctonia solani Kühn, Pythium ultimum Trow and Fusarium oxysporum 
Schltdl. Oven-dried plant materials were soaked in methanol for 12 hours, after which methanol extract was evaporated 
to obtain a powdery substance. Solutions of 0.2, 0.4, 0.6, 0.8 and 1gram of plant extract/100ml sterile distilled water was 
added to 2% malt extract agar (MEA). Extracts from each of the three plants significantly suppressed pathogen growth in 
vitro. Growth inhibition of between 90 – 100% was obtained for all three pathogens. P. ultimum was highly susceptible to 
all tested plants extracts with 100% growth inhibition. Damping-off severity was also significantly reduced in all plant 
extract-treated soils. Soils treated with L. sericea had the lowest damping-off incidence. The three pathogens were 
recovered more readily from treated soils after 14 days.  
Acknowledgements: NRF and Lesotho government for funding 
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Scientific validation of an herbal remedy for the affordable treatment of HIV and opportunistic 
infections 
 
Khorombi TE1, Maharaj VJ1, Mumba L2 
1, CSIR Biosciences, Bioprospecting platform, PO Box 395, Pretoria, 0001 South Africa. 2. CSIR Biosciences, SANBio Secretariat Office, Pretoria, 
0001 South Africa 
 
The NEPAD secretariat tasked SANBio to build and strengthen capacity in biosciences through networking, promotion of 
scientific excellence and harnessing indigenous knowledge for sustainable utilization of natural resources and wealth 
generation for the people of Southern African. SANBio has its hub housed at CSIR Biosciences.  
A flagship project entitled “Scientific validation of traditional medicines for the affordable treatment of HIV and 
opportunistic infections for people suffering from HIV/AIDS” was initiated and is being led by CSIR Biosciences. The first 
traditional remedy selected for research is from Dr L Sondashi of Zambia; coded Sondashi Formula 2000 (SF2000) and 
is derived from a mixture of 4 plants. The medicine is used for the treatment of HIV/AIDS.  The indigenous knowledge 
(IK) owner claims the use of the same formulation to treat throat-, breast- and cervical- cancer and is also applied 
topically for wound healing.  
The scientific validation conducted at the CSIR includes the preparation of aqueous extract of the SF2000 formulation 
which was tested for anti viral properties at Southern Research Institute (SRI) based in the USA. The results obtained 
provided the first scientific evidence of the extract activity, IC50 of 0.59 µg/ml and 6.63 µg/ml against the Peripheral 
Blood Mononuclear Cells (PBMCs) infected with the HIV-1 virus, subtype C and HIV-1 IIIB respectively. Aqueous 
extracts of the individual plants showed only one of them to have IC50 of 0.74 µg/ml and 6.21 µg/ml in the same assay. 
Formulation studies of the dried ground plants resulted in the production of 1 gram capsules which according to Dr 
Sondashi dosage would be 8 × 1 g capsules four times daily. However, a 1 g capsule is rather bulky to be swallowed, 
resulting in non compliance. A major breakthrough was obtained by the manufacture of a spray-dried extract which 
reduces the dosage to 2 × 0.5 g capsules taken four times daily and also eliminates plant fibres. 
Phytochemical studies afforded the identification of triterpenes, dicaffeoyl quinic acid, identified using UV,MS and NMR. 
Dicaffeoyl quinic acids have anti HIV activity 1, 2, 3, 4, 5. 
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Developing an antibacterial ointment to treat skin infections 
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As part of a PhD study an antibacterial compound from Terminalia sericea was isolated and characterized as terminoic 
acid.  From an animal study with the isolated compound and a crude leaf extract, it became clear that the crude extract 
more active than gentamicin in combating bacterial infections.  The discovery was patented. The difficulties encountered 
to develop a commercial product from this extract will be discussed. 
 
 
In vitro Anti-platelet aggregation activity of the extracts of some Zulu traditional plants 
 
Lazarus GG1, Mosa RA1, Gwala PE1, Oyedeji OA2, Opoku AR1 

1Department of Biochemistry and Microbiology; and 2Department of Chemistry, University of Zululand, Private Bag X1001, Kwa Dlangezwa , 3886. 
 
Three plants (Protorhus longifolia, Bulbine natalensis,and Rapanea melanophloeos) that are commonly used by Zulu 
Traditional Healers to treat blood clotting-related diseases were screened for cytotoxicity, anti-oxidant and anti-platelet 
aggregation activities. 
Air-dried and powdered plant parts were extracted sequentially with hexane, chloroform, ethyl acetate, methanol, and 
water. Extracts exhibited a range of concentration-dependent antioxidative properties as they scavenged DPPH, ABTS 
and chelated Fe2+ ions. Brine shrimp lethality indicated toxicity levels ranging from LC50 0 – 54.7mg/ml. The antiplatelet 
aggregation activity of the extracts was separately investigated on thrombin, ADP, and epinephrine induced rat platelet 
aggregation. Similar experiments were also carried out on enzyme (trypsin, bromelain, papain) treated platelets. 
Hexane, ethyl acetate and chloroform extracts of P longifolia, and the water extracts of B natalensis, exhibited 
concentration-dependent anti-platelet aggregation activity. These extracts also showed lipid peroxidation inhibitory 
activity. These results support the use of these plants in managing blood clotting related diseases. 
 
African Superfruit:  The Baobab’s Pathway to Commercial Success 
 
Le Breton G 
PhytoTrade Africa, PO Box BE 385, Belvedere, Harare, Zimbabwe 
 
PhytoTrade Africa is a non-profit trade association, representing small-scale players in the natural products industry 
across Southern Africa. Its goal is to commercialise a range of sustainably harvested indigenous plants for the benefit of 
low-income rural producers. It does this by focusing its attention on a limited number of plants, which are widely found 
across the region, are predominantly owned and controlled by poor rural people and which have significant chances of 
commercial success.  One of PhytoTrade Africa’s focal species is the baobab (Adansonia digitata).  With a long history 
of traditional use, this tree is abundant in the dryland areas of Southern Africa, and has many properties of considerable 
commercial potential. In 2008, after five years of systematic investment by PhytoTrade Africa, baobab fruit pulp was 
granted  Novel Foods approval by the European Commission, opening the way for its export into the European Union as 
a food ingredient. News of the approval, the first ever granted to an African applicant, made international headlines, and 
baobab was hailed by the popular media in many European countries as Africa’s first ever “Superfruit”. This paper 
describes the strategy adopted by PhytoTrade Africa to take baobab from a traditional food to its current status as the 
“next big thing”. It outlines the steps taken to identify the commercial opportunities, address technical challenges, comply 
with the regulatory requirements, organise an economically competitive supply chain and begin launching baobab 
products on the market. It also explores the processes undergone to establish the market profile of baobab, and the 
measures taken to ensure equitable benefit-sharing between producers in multiple countries across Southern Africa.  
 

Traditional Medicine and Plant biodiversity; a Tanzanian Perspective 
 
Magadula JJ 
Institute of Traditional Medicine, Muhimbili University of Health and Allied Sciences, P. O. Box 65001, Dar es Salaam, Tanzania 
 
The history of Traditional Medicine in Tanzania goes back to the pre-colonial days when the traditional health practices 
were passed from one generation to another through family members. Traditional healers were custodians of tribal 
secrets including knowledge of medicinal plants and treatments. With the arrival of missionaries and colonialism, healers 
were associated with witchcraft. This mind set discouraged the practice and those seeking traditional health services had 
to do it in great secrecy. However, the knowledge and practice did not die completely and the current World Health 
Organization report indicate that at least 80% of citizens of the developing countries including Tanzania depend on 
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traditional medicine for primary healthcare. Currently, the availability of important medicinal plants has been diminishing 
yearly due to unsustainable harvesting. The Tanzanian flora, which is within the Tropical East African Flora comprises 
about 21,650 plant species with 10,650 higher plant species found in Tanzania. It is estimated that 2,500 plant species 
are indigenous and more than 150 are endemic to Tanzania. The main floristic regions in Tanzania include Eastern Arc 
Mountains; Dryland thickets and woodlands; Miombo woodlands; Coastal forests, Mountainous forests and Lake Victoria 
vegetations. Each floristic region has plant diversity with unique medicinal value. The medicinal significance of this rich 
plant biodiversity together with the standardized and formulated herbal products at the Institute of Traditional Medicine 
will be presented and discussed. 
Acknowledgement: A modest financial support from Muhimbili University of Health and Allied Sciences, Dar es salaam, Tanzania 
 

Isolation of two antibacterial biflavonoids and a sterol from O. pretoriensis 
 
Makhafola TJ, Samuel BB, Elgorashi EE, Eloff JN 
Phytomedicine Programme, University of Pretoria; Private Bag X04, Onderstepoort 0110 South Africa 
 
The acetone extract of Ochna pretoriensis was fractionated into seven fractions (hexane, carbon tetrachloride, 
chloroform, ethyl acetate, 35% water in methanol, 70% water in methanol and butanol) (Suffness and Douros, 1979). All 
the fractions were quantitatively and qualitatively analysed for antibacterial activity using the serial microplate dilution 
and bioautography respectively. The carbon tetrachloride fraction, the chloroform fraction and the ethylacetate fraction 
were the only active fractions. The three fractions were further fractionated using column chromatography and three 
compounds were successfully isolated. The isolated compounds were chemically characterized using NMR 
spectroscopy. The compounds were identified as ß-Sitosterol, ochnaflavone and ochnaflavone 7-O- methyl ether. This 
class of compounds were first isolated from Ochna obtusata (Rao et al., 1997). The isolated compounds were tested for 
antibacterial activity, potential cytotoxic, genotoxic and antigenotoxic effects. The compounds had MIC values ranging 
from 0.25 mg/ml to 0.03125 mg/ml. ß-Sitosterol was more active against P. aeruginosa with MIC of 0.0625 mg/ml, 
ochnaflavone against P. aeruginosa and E. faecalis with MIC of 0.03125 mg/ml and ochnaflavone 7-O- methyl ether 
against P. aeruginosa with MIC of 0.0325 mg/ml. Moreover, ochnaflavone 7-O- methyl ether was reported inhibit HIV-1 
activity as well as HIV-1 reverse transcriptase activity (Reutrakul et al., 2007). The MIC values of all the compounds were 
higher than the MIC values of gentamycin. The compounds demonstrated low or less cytotoxic effects, with LC50 values 
of 193.8 µg/ml for ß-Sitosterol, 125.9 µg/ml for ochnaflavone and 125.9 µg/ml for ochnaflavone 7-O- methyl ether 
against Vero cells. None of the compounds tested demonstrated potential genotoxic and/or antigenotoxic effects. 
Acknowledgement: The NRF (SA) is acknowledged for funding. 
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Processing Terminalia catappa’s organs into more than fifteen products (foods, medicines, fertilizers, 
energetic materials and building materials) 
 
Mansita NM 
¹Unite de Recherche Mansita Lidam (URML), 200 Prairie Street, Rosettenville, Johannesburg, RSA 
 
There are many researchers publishing results on Terminalia catappa nowadays.  My work from almost twenty years 
ago still has particularities that could help the SADEC in terms of its economic and environmental growth. 
I started investigating Terminalia catappa in 1986. At that time the tree was neglected, mal-viewed in the community, 
specialists on trees were disinterested, and there was very little information about this tree in the literature. 
To me the most important information I found is contained in Le Mémento de l’agronome.  This book states, in brief, that 
“… Terminalia catappa is a tree of secondary importance.  It was used in the medicine of ancient southern Asia for its 
tannin.  It is a shady, ornamental and anti-erosion tree. Its almond has a test similar to the European hazelnut” In the 
first, second and third editions the information remains the same.  In the fourth edition, Terminalia catappa disappears 
from Le Mémento de l’agronome. 
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My main purpose was to process neglected abundant amount of Terminalia catappa’s fruits into cheaper foods, in order 
to respond to the critical situation of Congolese children going to school hungry.  Secondly, I wanted to help the 
community to clean up the leaves that cause nuisance. 
To achieve these purposes, I used creativity principles (psychology and pedagogy) in other words, I did my best to 
explore as much as possible my previous scholars’ and academic knowledge and some knowledge learners in the 
society. 
Today I am processing the following products from Terminalia catappa: 

·  Food: Juice, jam, oil, milk, flour; 
·  Medicine: Remedies for toothache, stomach ache, cough; 
·  Fertilizers: From leaves and from mixed organs; 
·  Energetic materials: Charcoal from branches  and from shells; 
·  Building materials: Paste multi-purpose, paint, timbers 

 
There are other products I am still busy working on such as the preservative related to the tannin, minerals (phyto-
tanning) 
 
Effects of Organic and Inorganic Fertilizers on Growth and Development of Amaranthus (Amaranthus 
hybridus L.) 
 
Masarirambi MT1, Zondo S1 
1Horticulture Department, Faculty of Agriculture, University of Swaziland, Luyengo M205, Swaziland 
 
Amaranthus (Amaranthus hybridus L.) is a very popular traditional vegetable in Swaziland and many parts of Southern 
Africa. However, there is little information pertaining to its green agronomic needs for successful production, particularly 
the use of farm manure. A field experiment was carried out at the Horticulture Department farm of the University of 
Swaziland at Luyengo. The aim of the experiment was to determine the effect of cattle, chicken, goat manure or 
inorganic fertilizer on growth of Amaranthus. The experimental design was a randomized complete block design (RCBD). 
There were four treatments; cattle, chicken or goat manure at 40 t/ha or inorganic fertilizer i.e. lime ammonium nitrate 
(LAN) at 0.49 t/ha. The four treatments were replicated four times resulting in 16 experimental plots in total. Each plot 
measured 2 m in length by 1.5 m in width. The spacing was 45 cm between rows and 45 cm between plants in a row. 
From the results obtained 2 weeks after transplanting; there were no significant (p > 0.05) differences among the 
treatments with respect to growth parameters like plant height. From the third week to the last (5 th) week after 
transplanting there were significant ( p< 0.05) differences in growth parameters where chicken and goat manure-treated 
plants had relatively taller plants than cattle manure or LAN treated plants. There were no significant differences in plant 
width between goat, cattle and chicken manure treated plants. The number of leaves showed no significant differences 
for chicken or goat manure, however cattle manure showed higher number of leaves than LAN treated plants. From the 
third to the fifth week there were no significant differences between chicken and goat manure treated plants whose leaf 
area index (LAI) was significantly higher than cattle manure or inorganic fertilizer (LAN). These observations can be 
interpreted to mean that Amaranthus responded more favourably in decreasing order to chicken, goat, cattle manure and 
lastly LAN in terms of growth parameters measured. 
 
 
Better Marketing through Chemistry: Analytical Studies in Support of Natural Product Value Chains of 
sub-Saharan Africa 
 
Masters ET1 
1Coordinator NaturallyAfrican platform, World Agroforestry Centre (ICRAF) Global Headquarters, United Nations Avenue, PO Box 30677 Nairobi 
KENYA  
 
Natural product value chains of sub-Saharan Africa have an ancient history, and have gained a significant and 
increasing share of the global natural products sector, particularly in trade of medicinal plants, gums and resins, 
essential oils, and plant-based lipids used in skin care and in nutraceuticals. In recent years, applied research on the 
intra-species biodiversity of plant species significant to trade have been undertaken in order to assess the relative value 
of different origins as regards specific active compounds, complemented by chemical studies on post-harvest processing 
methods and product quality. Together, these avenues of inquiry serve as a technical basis for elaboration of product 
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quality grades and standards, and for technical support to producer upgrading through adoption of optimised production 
and processing methods. Value chains which serve as case studies or ‘success stories’ offering practical insights into 
the use of analytical methods in scientific development of natural products in Africa include shea butter (Vitellaria 
paradoxa), frankincense (Boswellia species) and Balanites aegypitiaca, all of which are derived from species indigenous 
to multiple sub-regions of sub-Saharan Africa. The molecular basis of the bioactivity of each of these products is 
described, recent research results are summarized, and the potential for regional technical collaboration between 
diverse stakeholders of a range of natural product sub-sectors is addressed.  
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Optimising and testing of plant-made RANTES analogues as topical microbicides 
 
Mawela KG1,2,  Chakauya E2, Eloff JN1, Chikwamba R2 
1Phytomedicine Programme, University of Pretoria;Private Bag X04, Onderstepoort 0110 South Africa.   
2CSIR – Biosciences Building 20, Plant Biotechnology Unit, Meiring Naude Road, Brummeria.  
 
Human immunodeficiency virus type 1 (HIV-1) has infected more than 40 million people worldwide, with about two thirds 
of these in sub-Saharan Africa. In the absence of a vaccine, microbicides which are chemicals that act to impede 
transmission of HIV, have become a compelling target for HIV prevention. Rantes analogues, which are natural 
ligands for the CC chemokine receptors such as CCR5 block HIV infection and have been found to be effective 
microbicides. The current study investigated the expression of Rantes analogues in plants as an alternative production 
system for the microbicides. Two genes encoding Rantes 1 and 2 proteins were transiently expressed in Nicotiana 
benthamiana leaves via Agrobacterium-mediated transfection and targeted to three subcellular locations viz: 
choloroplast, cytosol and ER. Transient expression was achieved via infiltration of Agrobacterium harbouring the relevant 
vectors. 
Infiltrated leaves were harvested on a time course and tested for the recombinant proteins. Two expression systems 
were compared, i.e., pTRA and Icon. Optimal OD600 of Agrobacterium for infiltration was explored, and Agrobacterium 
concentration of OD600 = 0.25 gave the best expression for all Rantes analogues on 3 day post infiltration (dpi) when 
using the pTRA expression system. Cytosol targeting showed the best expression of Rantes 1 at a range of 7.40 - 8.21 
mg/kg on 3dpi compared to ER and chloroplast. Highest observed expression for Rantes 1 and 2 was 58 and 79 mg/kg 
respectively, when using the Icon expression system. Ongoing work involves purification of plant expressed Rantes for 
efficacy testing.  
 
Participatory approaches towards identifying and managing plant-parasitic nematodes in developing 
agricultural systems in South Africa 
 
Ntidi N¹, Fourie H¹, Mc Donald A H¹,  De Waele D² 
¹ARC-Grain Crops Institute, Private Bag X 1251, Potchefstroom, South Africa. 
NtidiN@arc.agric.za 
²Laboratory for Tropical Crop Improvement, Catholic University of Leuven, 
Kastelpark Arenberg 13, 3001, Heverlee, Belgium 
 
Plant-parasitic nematodes (PPN) are generally not perceived as economically important in crop production. For this 
reason, awareness-raising, training and technology transfer efforts about the importance of PPN were initiated. A 
nematode survey was done at 67 sites spread over the eastern and western crop production regions of South Africa. In 
addition, an on-farm tomato trial with the cultivars Rhapsody (resistant) and Moneymaker (susceptible) were subjected to 
four treatments, viz. chicken manure (40t/ha), cattle manure (40t/ha), Napier grass mulch (33t/ha) and aldicarb (300g/m) 
on a site that was uniformly infested with M. incognita race 2 during 2007/08 season. Another field trial was done at 
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Morokweng where solarisation, cattle manure (40t/ha) and compost (30t/ha) treatments were evaluated on tomato (cv. 
Rodade) during the 2008/09 season in a field where crop production was abandoned due to the presence of abnormally 
high root-knot nematode (RKN) populations. As a result of the survey 40 weed species were identified as hosts of 36 
PPN genera. Twenty-six PPN species and 13 genera were reported for the first time in association with weeds, with RKN 
(Meloidogyne spp.) being the predominant genera. In the Potchefstroom field trial Rhapsody maintained significantly 
lower RKN numbers compared to Moneymaker in all treatments. The chicken-manure treatment maintained significantly 
lower RKN numbers than the untreated control, kraal manure and Napier grass treatments for Moneymaker. No 
significant difference was, however, evident between the treatments for Rhapsody, confirming superior nematode 
resistance in this cultivar. For the Morokweng trial terms of technology transfer, training and awareness raising, nine 
interactive training workshops were presented to extension officers/agricultural advisors, while ten farmers days were 
held for producers. Two multidisciplinary training courses have also been presented to prison warders and inmates from 
the Grootvlei Prison (Free State Province). The aim of this project is to ultimately benefit producers, particularly in 
minimising crop production costs and simultaneously optimising crop yields. 
 
Discovering novel plant-derived drug leads for the treatment of HIV through an integrated 
approach 
 
Moodley N1 , Maharaj VJ1, Klimkait T2, Matter A2, Sewnarain P1 

1Bioprospecting, Biosciences, CSIR, P.O. Box 395, Pretoria, 0001, RSA. 
2 InPheno AG, Vesalgasse 1, CH-4051 Basel Switzerland 
 
A research collaboration was established between CSIR and Esperanza Medicines Foundation (EMF).  This provided a 
unique opportunity to evaluate South African medicinal plants in HIV/AIDS-related biological assays exclusive to this 
Swiss-based institute.  It has been successful in ensuring there is a continuous pipeline of potential therapeutics for HIV.  
EMF provides cellular based assays for viral replication of HIV (including various subtypes with particular relevance for 
Africa such as subtypes D, D/C, A/E, and B, and HIV variants using either of the dominant cellular co-receptor types for 
HIV: CCR5 and CXCR4, or dual-tropic), combined with assays for cellular cytotoxicity that define a useful 
cytotherapeutic window.  Potential candidates were selected after undertaking an extensive literature study to identify 
plants used traditionally for the treatment of HIV.  The various databases of the CSIR were searched viz. information 
received from Indigenous Knowledge Holders, publications and books in the public domain.  Forty five plants were 
selected and screened using a battery of HIV assays.  The cellular infection system deCIPhR was used for assessing 
the extracts. Cytotoxicity was quantified by CD50.  However, most of the plants demonstrated specific antiretroviral 
activity in a concentration range that would also significantly not affect cell viability. The cytotherapeutic window was 
shown to be below or just within the range of the cytotoxic reference compound etoposide, which is a topoisomerase 
inhibitor.  There were 3 potential hits that resulted from this screening and are currently being further investigated.  As 
part of an ongoing project, these hits will be further developed to identify the active ingredients responsible for the activity 
to the point of proof of concept.  The new hits will ultimately lead to new antiretroviral drugs or herbal treatments for HIV 
and it symptoms. A new approach currently being adopted by the CSIR to accelerate the process will also be presented. 
 
Role of African diet in the occurrence of digestive and liver cancers 
 
Mossanda KSA1, Kundu JK2, Hye-Kyung Na2, Asare G3, Siziba k3, An-Sik Chung4 , Young-Joon Surh2 

1, Chemical Pathology Department, Medical University of Southern Africa, South Africa. 2, College of Pharmacy, Seoul National University, Seoul 
151-742, Korea. 3, Unit of Molecular Biology, University of the Witwatersrand, South Africa. 4,  Department of Biological Sciences, Korea Advance 
Institute of Science and Technology  

 
Digestive and liver cancers are become the most common cancers in Southern Africa. Squamous cell carcinoma of the 
oesophagus (SCCE) is the first cancer in Southern African black men (incidence: 14.5%) and the second only to 
carcinoma of the cervix incidence in black women; whereas for whites this cancer is ranked ninth. Among other factors 
including hepatitis B and C and mycotoxins contaminated food, excessive intake of dietary iron as a result of drinking 
home-brewed in iron pots constitutes one of the most important factors leading into hepatocellular carcinoma (HCC). 
Alcohol consumption has been also implicated in the aetiology of both SCCE associated with cigarette smoking and 
HCC associated with increased hepatic iron stores. 
In addition to a low intake of dietary antioxidants, other compounds such as polycyclic hydrocarbons, nitrosamines, 
heterocyclic amines found in African diet are implicated in the etiology of SCCE. 
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Despite our progress in antioxidant, environmental, genetic and carcinogenic studies, the mechanism of induction of 
those two types of cancer is still not fully understood.  

Our histological findings and the immuno-histochemistry evidence of DNA damage by the presence in situ (biopsies) of 
8-hydroxy-deoxyguanosine and 4-hydroxy-nonenal increasing with the disease progression, have provided a consistent 
correlation between low intake of dietary antioxidant and the occurrence of carcinoma. On the other hand, our data on 
dietary iron overload in experimental rat models have been confirmed by histological findings and have demonstrated 
that iron overload is toxic for the liver and induces successively fibrosis and cirrhosis which finally progress into HCC.  

In contrast to those toxicological aspects of African diet leading to the occurrence of digestive and liver cancers in 
African populations, we have recently demonstrated the anti-oxidative and anti-mutagenic properties of some African 
indigenous edible plants: Bambara groundnut (Vignea subterranean) and beverage: Rooi bos tea (Aspalathus linearis). 
Their chemo-preventive and anti-inflammatory activities have been tested in cell culture using human breast epithelial 
(MCF-10A) cells and in animal model using mouse skin. Methanolic extracts of some other African plants (Sutherlandia 
fructescens and Harpagophytum procumbens) showed inhibition of 12-O-tetradecanoyl-phorbol-13 acetate (TPA)-
induced COX-2 expression in mouse skin, which appears to be mediated through blocking of catalytic activity of ERK 
and the inhibition of AP-1 and CREB activation, suggesting their chemo-preventive and chemo-protective activities as 
well as an anti-metastatic effect as shown by the inhibition of metalloproteinases (MMP-2 and MMP-9). 

In the light of our data, the extensive use of African foodstuffs and beverage bearing preventive and protective factors 
should be recommend in the diet of African populations for reducing the incidence of digestive and liver cancers in those 
areas. 
Acknowledgements: UNESCO Global Network for Molecular and Cell Biology, the Oppenheimer Trust, the National Research Foundation-South 
Africa and the Korean Science and Engineering Foundation  provided funding. 
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Integration of African Traditional medicine into Health Care System: a tentative Community-based 
approach for reduction of HIV infection burden in rural areas 
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2Traditional Healers Organization - Johannesburg 

 
Background: In the Southern African region where the rate of HIV/AIDS infected individuals is the highest in the world, 
the control of this epidemic disease may not be successful because of the high cost unaffordable by the majority of 
Africans, the development of drug resistance and the African concept of this epidemic. In addition, it has been estimated 
that in Africa, there is one traditional health practitioner for every 200-400 people, whereas the availability of trained 
medical personnel is typically one per 20,000 people. As a consequence, most patients including those with HIV/AIDS 
use traditional herbal treatments for a variety pathogenic conditions. Because of the pivotal role played by the traditional 
healers for centuries in Africa before the colonization, the integration of African Traditional medicine into Health Care 
Systems using a community-based approach for reducing HIV infection burden in rural areas can be of great interest. 
Methods: We have investigated the efficacy of some traditional medicine plants used in traditional treatment of 
HIV/AIDS and the type of counselling given to those patients and the involvement of their family. A survey including 
interviews and questionnaire was conducted addressing traditional healers, HIV/AIDS patients as well as their family 
members. 
Results: Preliminary results from five traditional preparations did not show any major toxicity, although further analysis 
of health status of these patients are required to fully confirm the safety in long term basis of those preparations 
containing a variety of herbals. Among the three categories of medicinal plants analyzed, only plants with immuno-
stimulating effect are the most used because of their spectacular and fast activity. Surprisingly, nutrition and food 
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security did not seem to be the main issues for the patients’ families as well as for the traditional healers who even 
advised patients under “proven anti-retroviral drugs” to discontinue this modern treatment when starting to use their 
preparations. However, a better compliance with traditional medication was observed when there is involvement of the 
family members who feel more secured if interviews and survey are conducted by their traditional healer. Rituals 
practiced before administration of medication, starting to question elders in the family before the youths, using social and 
ancestral behavioural mimics in asking explanation or in exchanging views, are among the important factors that could 
explain this total compliance. 
While in some African countries such as Congo, Cameroon, Ivory Cost, the HIV/AIDS epidemic is considered as a divine 
punishment and a sin to be cleaned up by prayers, in other countries (Uganda, South Africa, Botswana), more and more 
people in rural areas are convinced about the sexual transmission as well the traditional initiation practice in the wide 
spread of this epidemic. 
Conclusion: In addition to the hope that is rising among traditional healers and HIV/AIDS patients using powerful 
immuno-stimulating traditional medicines, the successful programme for prevention and treatment of HIV/AIDS in Africa 
should be conducted using a community-based approach which will emphasize not only drugs to be administered but 
also on social behaviours of the people on the ground. 
The involvement of trained traditional healers in health Care Systems will of great impact in those areas where the 
majority of people still believe in their spiritual power which surely influences their social behaviours. 
Acknowledgements: The Ford Foundation-USA, the PROMETRA International and the Anglo-platinum –SA provided financial support. 
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Economic and Medicinal plants used by the Batswapong tribe of Botswana 
 
Motlhanka DM 
Botswana College of Agriculture, Medicinal Plants Research, Basic Sciences Department, Bag  0027, Gaborone, Botswana 
dmotlhan@bca.bw 
 
Many plants of Eastern Botswana represent a constant interest as sources of food, income and medicine. Although 
mostly undomesticated, these plants play vital roles in both rural and urban communities. They represent important 
sources of traditional health-improving remedies, beverages, food recipes and cosmetic formulations. In Eastern 
Botswana, some villagers have grouped themselves to form a Women’s Community Trust called “Kgetsi Ya Tsie”(KYT).  
KYT is involved with gathering useful indigenous plants from the bush and exploring their economic potential by means 
of converting them into a number of commercial medicinal and other marketable items. Products such as Marula Oil (a 
product with skin emollient properties) marula jam, marula alcohol (Motlhanka et al., 2008a) marula sweets and marula 
butter are made from fruits of Sclerocarya birrea. Products of pharmaceutical value such as “slim fast” and slimming 
juice are prepared from Hoodia gordonii and are popular as appetite suppressing agents. Tubers of Harpagophytum 
procumbens have been formulated into capsules and are also sold in their crude powdered form. These preparations are 
known to have anti-inflammatory properties. Powdered forms of Myrothamnus flabellifolius, Ozoroa paniculosa 
(Motlhanka, 2008) and Cassine transvaalensis (Motlhanka et al., 2008b), are sold by street vendors as anti-stroke and 
anti-hypertensive preparations. These preparations hold an immense hope for the war against cardiovascular diseases. 
Other plants of Eastern Botswana with an immense economic potential include Mimosopus zeyheri, Vanguera infausta, 
Adenosia digitata and Grewia flava fruits which are rich sources of Vitamin C and various alcoholic beverages. It is 
evident that these “greendiamonds” if properly exploited can change the lives of the communities within which they 
occur. Their domestication is important for both conservation and health improving strategies. 
Acknowledgements: Villagers and traditional healers for the ethnological data. 
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Genetic improvement of Harpagophytum procumbens metabolite yield: a tool for enhancing iridoid 
yield and reducing harvest pressure on wild populations 
 
Musarurwa HT1 , Ndimande SG2, Makunga NP1   
1,Department of Botany and Zoology, 2, Institute for Plant Biotechnology, Department of Genetics, Stellenbosch University, Private Bag X1, 
Matieland 7602, South Africa 
 
Harpagophyttum procumbens, commonly known as the Devil’s Claw, is a multipurpose health tonic but it is more 
popularly used by arthritic and rheumatic patients. The efficacy of the extract is due to iridoid glycosides synthesized by 
the plant with geranyl diphosphate as a universal precursor in the biosynthetic pathway.  Although Georgiev et al. (2006) 
successfully utilized hairy root cultures of H. procumbens to extract iridoids and phenolic compounds; the yield was lower 
than that from normal tubers. For this reason, we opted for the heterologous over-expression of the geranyl diphosphate 
gene from Abies grandis (AgGPPS2) (Burke and Croteau, 2002) in an attempt to improve iridoid elaboration. 
Establishment of tissue cultures of H. procumbens was not only a prerequisite for gene transformation, but as there is no 
consensus on the best phytohormone regime for commercial micropropagation, a highly regenerative protocol was 
needed. Our study concluded that a combination of 0.5 µM NAA and 18.6 µM kinetin increased biomass accumulation 
and shoot elongation (Murashige and Skoog (1962) medium; 10 % agar).  With this system, we deduced that a single 
nodal explant can produce an average yield of 32 768 plantlets in five months, making this particular protocol highly 
desirable for a commercial setup. The AgGPPS2 gene was first ligated into pCAMBIA1301 using the T4 ligase, cloned 
into E. coli and then transferred into Agrobacterium tumefaciens (EHA105). Transformation via Agrobacterium was 
successful (frequency of 41.6%) using in vitro-derived plantlets. The putative transformants are performing well under 
100 mg l-1 kanamycin selective pressure.  Iridoid accumulation in vitro offers an alternative supply for highly sought-after 
harpagoside and harpagide. To maximize on Devil’s claw as a biofactory, a temporary immersion system may assist with 
adopting the in vitro strategy described in this paper for commercial production, thus reducing reliance on slowly 
regenerating wild populations.  
Acknowledgements: The Department of Botany and Zoology at Stellenbosch University and the National Research Foundation (Pretoria) provided 
funding. 
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PlantBio Trust: Commercialization of Innovations Based on Indigenous South African Plants 
 
Naidoo N, Llobell A, Ntutela S  
PlantBio Trust: A National Innovation Centre for Plant Biotechnology – South Africa 
 
South Africa has identified biotechnology as one of its strategic economic growth & social development tools. With South 
Africa being the third most biologically diverse country in the world, much attention is being paid to commercializing 
South Africa’s biodiversity, exploiting traditional knowledge, the current state of funding, and the status of knowledge, 
research and information about biodiversity in the country.  
 
The National Biotechnology Strategy has made explicit the need to establish a dedicated innovation centre for plant 
biotechnology. This was mandated to manage innovations within this biotechnology area in order to assist 
entrepreneurism and transfer research and technology into products and/or services.  
 
This vision led to the establishment, in 2004, of PlantBio Trust. In its short history, the organization has led to the 
establishment of four (4) start-up companies that have reach to international markets and three (3) technology platforms 
that support research in this field. These have products and services that have direct impact on the lives of many small-
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scale farmers and communities within South Africa. PlantBio is also investing in a number of R&D projects with a 
potential to reach commercialization stage within the next 5-8 years.  
 
This paper will outline the strategy implemented by PlantBio in encouraging innovation in this area and managing such 
innovations towards the establishment of companies and initiatives that have direct impact on the economy and on the 
lives of the people in alleviating such burdens as poverty and food shortages. 
 

 
 
Developing a product to combat Aspergillosis in poultry 
 
Naidoo V 
 
Business Incubation Program: Insight and Advice for Entrepreneurs 
 
Ndawuni PM, Mkhonta CM 
South African Chemical Technology, 1-11 Gomery Road, Summerstrand, Port Elizabeth, P.O.Box 13101, 6013, South Africa 
 
Chemin is a business incubator operating in the downstream chemical technology sector. The organization was 
registered as a Section 21 Company (NPO) and commenced operations in July 2002.  
Chemin support program accelerates the successful development of start-up and fledgling companies (SME’s) by 
providing entrepreneurs with a full range of technology, marketing, business and training services via in-house resources 
and a network of service providers. The Incubator’s primary goal is to provide assistance to increase growth potential, 
resulting in a self-sustaining, long-term and profitable company and this is in line with our mission statement. 
 
Our key objective is to sign two types of clientele, namely, High technology projects and Formulation based projects. 
However, the ideal is that the products or processes of the businesses incubated are in some way innovative or new to 
the world, the nation or the region. 
The Incubation Model is made up of 4 stages, namely, 
Stage 1: Pre-Incubation- ideas/proposals (ongoing) 
Stage 2: Early Incubation- start up (up to 6 months) 
Stage 3: Incubation – Spin outs (up to 3 years) 
Stage 4: Post-Incubation – leads to company growth (up to 5 years) 
Acknowledgement: The Department of Trade and Industry provide funding via SEDA Technology Program 
 

The phytochemistry of Melianthus comosus and Clerodendrum glabrum.   
 
Ndlovu GN1, Koorbanally NA1, Crouch N1,2  
1Natural Products Research Group, School of Chemistry, Faculty of Science and Agriculture, University of KwaZulu-Natal, Westville Campus, 
Durban, 4000.    
2National Botanical Institute, Botanic Gardens Road, Durban, 4001 
 
Melianthus comosus, also known as isindiyandiya or ibonya (Zulu) is a multi-stemmed woody shrub distributed in the dry 
regions of South Africa.  Clerodendrum glabrum is a multi-stemmed shrub with white tubular flowers widely distributed in 
South Africa.  Both these plant species are traditionally used in the treatment of various diseases.  The use of 
Clerodendrum glabrum as a parasiticide and in the treatment of malaria, the slight antiplasmodial activity of some 
Meilanthaceae species and the anti-inflammatory, cylcooxygenase synthesis inhibitory  and 5-lipoxygenase inhibitory 
activity of Melianthus comosus have resulted in a search of new, more potent antiplasmodial compounds from both 
these plant species.  Phtyochemical investigation of these plant species resulted in the isolation of five compounds, two 
from Melianthus comosus and three from Clerodendrum glabrum.  Of the five compounds isolated, four were pentacyclic 
triterpenoids and one was aromatic.  The triterpenoids were lupeol and oleanane type compounds and the aromatic 
compound was a simple aromatic compound with a side chain. The hexane extract of the stem of Melianthus comosus 
yielded 3� -acetyl-olean-12-ene-28-methyl ester and betulin.  This is the first report of the isolation of these compounds 
from this plant species.  The hexane extract of the stem of Clerodendrum glabrum led to the isolation of friedelan-3� -ol, 
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1-O-hexadecanoyl (ligustrol A) and betulinic acid from the dichloromethane extract.  This is the first reported 
phytochemical study of Clerodendrum glabrum.  The structures of the compounds were elucidated using mainly NMR, IR 
and GC-MS spectroscopy. 
Acknowledgements The UKZN and NRF provided funding. 
 
Comparative evaluation of effectiveness of topical Aloe vera, honey and oxytetracycline on surgical 
wound healing in guinea pigs 
 
Ndossi DG1, Batamuzi EK1, Mgasa MN2  
1Department of Veterinary Surgery and Theriogenology, Faculty of Veterinary Medicine, Sokoine University of Agriculture  P.O. Box 3020, 
Morogoro, Tanzania. 2Mzumbe University, P.O. Box 1, Mzumbe, Morogoro, Tanzania 
 
Effects of topical Aloe vera gel, honey and oxytetracycline (OTC) aerosol spray on surgical wound healing were 
evaluated in guinea pigs. Over time, Aloe vera (Heggers et al., 1993) and honey (Molan, 1998) have been associated 
with wound healing properties, but there is little information on the comparative effects of these natural agents and the 
conventional antibiotics. Full thickness skin excision wounds (2x2 cm2) were inflicted on the rump of guinea pigs and 
treated topically for 9 days with 2ml of crude Aloe vera gel (n=10), 2ml fresh honey (n=10), OTC spray (n=10) or left 
untreated (n=10). Wound edges were traced after every 2 days and wound contraction determined on scaled graph 
papers. Sterile swabs were used to collect samples for microbiological evaluation on days 2 and 7 while histopathology 
was done on days 7 and 21. Wounds treated with Aloe vera demonstrated faster healing by 5.8 days earlier than control 
wounds but there was no significant difference statistically. Wound contraction was evident from day six with no 
significant (p>0.05) difference between treatments on the rate of contraction. All wounds had 100% bacterial 
contamination on day 2 that was significantly (p<0.05) reduced on day 7 in all groups. On day 7, new granulation tissue 
formation was evident in treated wounds. On day 21, Aloe vera gel and honey treated wounds had clearly formed and 
organized cutaneous tissues while in OTC treated wounds only moderate development was observed, and least 
developed in control wounds. Although no agent was significantly superior, Aloe vera gel was found to keep the wound 
relatively moist helping in autolytic debridement, promote fibroblasts proliferation, enhanced collagen formation and 
increased wound contraction thus the overall good healing effects. 
Acknowledgements: The PANTIL-ITCB Component provided funding. 
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A systematic Approach towards Commercialisation of Indigenous Plants in SADC: Experiences from 
PhytoTrade Africa 
 
Nemarundwe N,  Le Breton G 
6 Divine Road, Milton Park, Harare, Zimbabwe Correspondence: nonto@phytotradeafrica.com 
 
The 1990s saw significant growth in the business of promoting trade in natural products. The southern African region 
was not left behind. At the turn of the century, PhytoTrade Africa, the Southern African Natural Products Trade 
Association was established to facilitate systematic trade in natural products in southern Africa. The goal of 
commercialising natural products in the region was to facilitate economic growth in the rural areas based on the 
sustainable harvesting of a range of native plant species. Working with over 50 members, who in turn work with over 
20,000 primary producers in eight countries in the region, PhytoTrade Africa has developed sustainable and ethical 
supply chains for natural cosmetic and food ingredients from southern Africa that are sustainably harvested in the wild by 
low-income rural producers. These products currently include lipid oils from species such as Baobab (Adansonia 
digitata), Kalahari melon (Citrullus lanatus), Mongongo (Schinziophyton rautanenii), Marula (Sclerocarya birrea), Sour 
plum (Ximenia sp), Mafura (Trichilia Emetica), and botanical extracts from the African sausage tree (Kigelia Africana). 
This paper explores outcomes of these initiatives and draws lessons learned, which include that, for commercialisation of 
natural products to be successful, time and resources should be availed to develop the market chain, starting from the 
supply side to markets at the international level. As a result of these initiatives, primary producers, the majority of whom 
are the rural poor, are now realising supplementary incomes that they previously had no access to. These incomes are 
contributing towards improving livelihoods of participating households. 
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Participatory approaches towards identifying and managing plant-parasitic nematodes in developing 
agricultural systems in South Africa 
 
Ntidi N¹, Fourie H¹, Mc Donald AH¹,  De Waele D² 
¹ARC-Grain Crops Institute, Private Bag X 1251, Potchefstroom, South Africa. 
NtidiN@arc.agric.za 
²Laboratory for Tropical Crop Improvement, Catholic University of Leuven, 
Kastelpark Arenberg 13, 3001, Heverlee, Belgium 
 
Plant-parasitic nematodes (PPN) are generally not perceived as economically important in crop production. For this 
reason, awareness-raising, training and technology transfer efforts about the importance of PPN were initiated. A 
nematode survey was done at 67 sites spread over the eastern and western crop production regions of South Africa. In 
addition, an on-farm tomato trial with the cultivars Rhapsody (resistant) and Moneymaker (susceptible) were subjected to 
four treatments, viz. chicken manure (40t/ha), cattle manure (40t/ha), Napier grass mulch (33t/ha) and aldicarb (300g/m) 
on a site that was uniformly infested with M. incognita race 2 during 2007/08 season. Another field trial was done at 
Morokweng where solarisation, cattle manure (40t/ha) and compost (30t/ha) treatments were evaluated on tomato (cv. 
Rodade) during the 2008/09 season in a field where crop production was abandoned due to the presence of abnormally 
high root-knot nematode (RKN) populations. As a result of the survey 40 weed species were identified as hosts of 36 
PPN genera. Twenty-six PPN species and 13 genera were reported for the first time in association with weeds, with RKN 
(Meloidogyne spp.) being the predominant genera. In the Potchefstroom field trial Rhapsody maintained significantly 
lower RKN numbers compared to Moneymaker in all treatments. The chicken-manure treatment maintained significantly 
lower RKN numbers than the untreated control, kraal manure and Napier grass treatments for Moneymaker. No 
significant difference was, however, evident between the treatments for Rhapsody, confirming superior nematode 
resistance in this cultivar. For the Morokweng trial terms of technology transfer, training and awareness raising, nine 
interactive training workshops were presented to extension officers/agricultural advisors, while ten farmers days were 
held for producers. Two multidisciplinary training courses have also been presented to prison warders and inmates from 
the Grootvlei Prison (Free State Province). The aim of this project is to ultimately benefit producers, particularly in 
minimising crop production costs and simultaneously optimising crop yields. 
 
Anticonvulsant Activity of Hypoxis hemerocallidea Fisch. & C. A. Mey. (Hypoxidaceae) Corm (‘African 
Potato’) Aqueous Extract 
 
Ojewole JAO 
Department of Pharmacology, School of Pharmacy & Pharmacology, Faculty of Health Sciences, University of KwaZulu-Natal, Private Bag X54001, 
Durban 4000, South Africa 
 
BACKGROUND: Current biomedical evidence suggests that approximately 70% of South Africans rely on medicinal 
plants and traditional health practitioners for their daily healthcare needs. Unfortunately, however, very little data exists in 
the literature on the quality, safety and efficacy of the plants used in South African traditional medicine. One of the 
frequently-used South African medicinal plants is Hypoxis hemerocallidea Fisch. & C. A. Mey. (Hypoxidaceae) corm, 
commonly known locally as ‘African potato’. This South African ‘cure-all, miracle plant medicine’ has been claimed to be 
an effective remedy against epilepsy and various modern and 21st century diseases of mankind.  
STUDY AIM: To investigate the anticonvulsant activity of H. hemerocallidea Fisch. & C. A. Mey. corm [‘African potato’] 
aqueous extract (APE) in rodents.  
MATERIALS AND METHODS: The antiseizure activity of APE was investigated in APE- and standard antiseizure drugs-
treated ‘test’, and distilled water-treated ‘control’ groups of healthy, male and female Balb C mice (25–30 g), using the 
anticonvulsant testing method of Mahomed and Ojewole (2006) against pentylenetetrazole (PTZ)-, picrotoxin (PCT)- and 
bicuculline (BCL)-induced seizures in mice.   
RESULTS: Like the standard anticonvulsant drugs [phenobarbitone (PBT) and diazepam (DZP)] employed, APE (100–
800 mg/kg i. p.) produced dose-dependent antiseizure effects against PTZ (90 mg/kg i. p)-, PCT (10 mg/kg i. p.)- and 
BCL (30 mg/kg i. p.)-induced seizures in mice. However, APE (100–800 mg/kg i. p.) was found to be approximately 10–
15 times less potent than the standard anticonvulsant agents (PBT, 20 mg/kg i. p. and DZP, 0.5 mg/kg i. p.) used. 
CONCLUSION: The results of this study provide evidence in favour of antiseizure activity of APE in the experimental 
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animal model used. The findings of the study also appear to suggest that APE might have inhibited and/or attenuated 
PTZ-, PCT- and BCL-induced seizures of the mice by enhancing, or in some ways modulating, GABAergic 
neurotransmission and/or action in the brain. Although the exact mechanism/s of the antiseizure action of APE could not 
be established, the results of the present study appear to suggest that APE could be used as a natural supplementary 
remedy in the management and/or control of partial and generalized seizures, thus providing pharmacological support 
for the use of APE in the management and/or control of epilepsy in some rural communities of southern Africa. 
Key words: Hypoxis hemerocallidea; corm aqueous extract; antiseizure activity. 
Reference: Mahomed IM and JAO Ojewole (2006). Brain Research Bulletin, 69:57–62. 
 

Alpha amylase inhibitory activity of five South African Ficus species 
 
Olaokun OO, Naidoo V, Eloff JN 
Phytomedicine Programme, University of Pretoria; Private Bag X04, Onderstepoort 0110 South Africa 
 

Herbal medicine has been used for many years by different cultures around the world for the treatment of diabetes. (Ali 
et al., 2006) According to the Ayurvedic system of medicine, the bark, aerial root and fruits of Ficus are well known for 
the management of diabetes. (Daniel et al., 2003) In South Africa, there are different species of Ficus on which very little 
research has been done regarding their anti-diabetic activity.  Inhibitors of carbohydrate hydrolyzing enzymes play an 
important role for the treatment of diabetes. In this study, we examined the anti-diabetic activity of acetone extracts of 
five selected South African Ficus species (F. craterostoma, F. lutea, F. natalensis, F. religiosa, and F. sycomorus) using 
an in vitro model. The results indicated that the acetone extract of F. religiosa has no � - amylase inhibitory activity while 
F. natalensis, F. lutea, F. sycomorus and F. craterostoma do have � - amylase inhibitory activity. Extracts of F. 
craterostoma and F. sycomorus had high inhibitory activity with F. craterostoma causing a significant inhibition at 
concentration as low as 0.02mg/ml (20� g/ml) and an IC50 value of 0.011mg/ml (11� g/ml) and F. sycomorus at 
concentration of 0.03mg/ml (30� g/ml) and an IC50 value of 0.016mg/ml (16� g/ml).  
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The sustainable development of an indigenous South African tea; Athrixia  
 
Prof Jana Olivier  
Dept Environmental Sciences, UNISA 
 
Athrixia phylicoides, commonly known as bush tea, has been used by rural communities for many generations as a tea, 
a medicine and for the making of brooms.  The increasing popularity of the plant and its products has led to over-
exploitation in some areas.  A possible way of alleviating human pressure on the natural population of the plant and its 
habitat is to produce it on a commercial basis.  However, such a venture would only be economically viable if the 
demand for the plant products is sufficiently large. 

 
Research was conducted on the traditional use of the plant, optimal cultivation and propagation methods, and its 
chemical and pharmacological properties.  Market potential surveys for the tea and brooms were conducted in rural and 
urban areas and different products identified.   
 
Results of the chemical and pharmacological tests revealed that the tea is non-toxic but is rich in anti-oxidants and 
exhibits some anti-fungal, anti-bacterial and anti-inflammatory activity.  It has little or no caffeine and is low in tannins.  
Preliminary market surveys indicated that there is considerable demand for the tea amongst the urban black population.  
The pleasant taste and aroma also appeals to the European market, especially the health-conscious sector. 
 
It appears that the tea has commercial potential as an herbal health tea.  It may also have potential in other sectors such 
as the cosmetics and flavourant industries. Work needs to be done on product development, production and marketing.  
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It is essential that the rural communities be involved in any business venture involving the development of an Athrixia-
based herbal tea ‘industry’ - thereby contributing to job creation, rural upliftment and the empowerment of women.   
 
Commercialisation & Export of herbal plants & extracts from Southern Africa 
 
Phillips LD  
DPIL, London, England 
 
Although more than 15% of the world’s plant species are of Southern African origin only a handful of these have been 
successfully launched worldwide. Less than 50 of the world’s 1,100 top commercial medicinal plants come from this 
region. This huge gap between potential and actual sales represents a major under-utilised asset for southern Africa 
worth hundreds of millions of dollars. This also represents badly needed income and employment for thousands of 
rural southern African rural workers 
 
This presentation made by someone who has spent 26 years developing botanical projects in more than 20 countries 
including 8 in Africa will cover such important issues as: 
 

·  What are the opportunities for regional and international trade in herbals? 
·  What are the main barriers to trade? 
·  What are the constraints to developing these herbal resources? 
·  What is required to unlock this potential? 
·  What are the critical inputs needed to ensure commercial success 
·  What lessons can we learn from other regions? 
·  What barriers to trade exist? 
·  What examples can we find of successful herbal projects in the region? 

 
 
Biological activity of two biflavonoids from Garcinia livingstonei (Clusiaceae) leaf extract 
 
Kaikabo AA, Samuel BB, Elgorashi EE, Eloff JN 
Phytomedicine Programme, Department of Paraclinical Science, Faculty of Veterinary Medicine, University of Pretoria, Onderstepoort 0110, South 
Africa 
 
See Kaikabo AA for abstract. 
 
Isolation and characterization of antibacterial compounds from Rhus Leptodictya Diels. 
(Anacardiaceae) 
 
Sebothoma C1, Samuel BB2, Eloff JN2, Songca SP1  
1Department of Chemistry and Biochemistry, Faculty of Science, University of Limpopo, Private Bag X 235, Medunsa, 0002 South Africa 
2Department of Paraclinical Science, Faculty of Veterinary Science, University of Pretoria, Onderstepoort 0110, Pretoria, South Africa 
 
Acetone extracts of R. Leptodictya leaf was studied for its antibacterial activity using using bioautography and micro titre 
plate assay techniques against four nosocomial bacterial pathogens - Escherichia coli, Pseudomonas aeruginosa, 
Staphylococcus aureus, and Enterococcus faecalis. A bioassay guided fractionation showed that the activity 
concentrated in the carbon tetrachloride fraction. Bioautography fingerprint showed two major compounds were 
responsible for the antibacterial activity. These compounds were isolated by a combination of solvent - solvent 
fractionation and chromatographic techniques. They were characterised by 1H NMR, 13C NMR and 2D NMR as 2,3 
dihydro amentoflavone and rutein (a carotenoid). Spectral data correlated with previous isolation of these compounds. 
The four organisms were sensitive to the two bioactive compounds. We found that Gram negative organisms were more 
sensitive to 2,3 dihydro amentoflavone; while Gram positive organisms were more sensitive to rutein. 
The relative safety of these compounds was determined using a tetrazolium based colorimetric assay (MTT assay) using 
Vero monkey kidney cells with Berberine as the positive control. 
Acknowledgements The NRF and PlantBio provided funding. 
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The commercialization of traditional herbal medicine: an exploration of market vending in Gaborone, 
Botswana  
 
Setshogo MP  
University of Botswana, Faculty of Science, Department of Biological Sciences, Private Bag UB00704, Gaborone 
 
Traditional medicine serves as primary health care for 80% of the world’s population (WHO). Even in Botswana where 
modern healthcare is relatively accessible, herbal medicine is still practiced due to the way Setswana culture views 
medicine and health. Health and sickness/ good and bad luck are not chance occurrences but related to Gods, 
witchcraft, breaking taboos, or God’s will. Thus a traditional doctor also has a priestly function and many plants are 
thought of as magic. 
Sub-Saharan Africa has one of the highest rates of urbanization in the world. As many people move to the city, regional 
and national trade of herbal medicine grows. Medicinal plant use is changing from being a specialist activity of doctors to 
involving groups of medicinal plant gatherers. The way herbal medicines are bought, sold, harvested and thought of may 
be changing. Many indigenous plants are threatened more today than in past. Very little is documented about indigenous 
medicinal plants in Botswana. This study documented various uses of traditional herbal medicines sold by street vendors 
in Gaborone, Botswana, assessed potential threats to the sustainability of the trade and determined the conservation 
status of some species. 
 
In vitro antioxidative activity and cytotoxicity of methanol extract of Gunnera perpensa (Gunneraceae)  
 
Simelane MBC1, Lawal OA2, Djarova TG1, Opoku AR1  
1Department of Biochemistry and Microbiology, University of Zululand, KwaDlangezwa 3886, South Africa     
2Department of chemistry, University of Zululand, KwaDlangezwa 3886, South Africa     
# Corresponding author- e-mail: aropoku@panzulu,ac.za  
 

Gunnera perpensa is a Zulu medicinal plant that is used by Zulu traditional healers to induce labour, expel the placenta 
after birth and to relieve menstrual pains. Phytochemical screening of the methanol extract of the rhizomes revealed the 
presence of alkaloids, flavonoids, steroids, saponins, tannins and glycosides. G. perpensa contained NADH (3.8 � m/g), 
phenols (0.01mg/g) and little sulfhydryl group. In addition, the plant extract exhibited strong scavenging activity of 2,2-
Diphenyl-1-picryl-hydrazyl (DPPH) and 3-ethylbenzothiazoline-6-sulfonate (ABTS) radicals; reducing power and 
chelating assay,  but showed poor (<50%) radical scavenging for nitric oxide, super oxide, hydroxyl, and ascorbic 
acid/Fe2+ radicals, and also, vetoed DNA sugar damage (35%), lipoxygenase (30%) and xanthine oxidase (25%) 
activities. Furthermore, the antioxidative capacity was 36% relative to ascorbic acid and 64 % relative to butylated 
hydroxytoluene (BHT). The cytotoxicity (LC50) of the extract to brine shrimp larvae was 138.79 (73.03-2251.21) mg/mL. 
The results provide a scientific rationale for the use of this Zulu medicinal plant. 
Key words: Gunnera perpensa, Gunneraceae, antioxidant activity, cytotoxicity  

 

Bioactivity, Nutritional Evaluation and Safety Analysis of Achyranthes aspera, Alternanthera sessilis 
and Guilleminea densa 
 
Singh A, Reddy L, Odhav B 
Department of Biotechnology and Food Technology, Durban University of Technology, Durban, South Africa 
 
The aim of this project was to determine the nutritional properties, biological activity, and an in-vitro system for their 
micropropagation of three plants from the family Amaranthaceae viz. Achyranthes aspera, Alternanthera sessilis and 
Guilleminea densa. Plants from this family are used to treat a range of illnesses and a few plants are used by indigenous 
communities as food sources of nutrition worldwide. A. aspera indicated that moisture, ash, carbohydrates, protein, fat, 
fibre and energy correlated with the RDA levels. The plant had high levels of Vitamin B1, Vitamin B2, Vitamin C, 
antioxidant activity, and can act as an agent for malarial control. A. sessilis has high level of ash, carbohydrates, protein, 
dietary, fat, fibre, energy, Vitamin A, Vitamin B3, magnesium, manganese, iron and anti-oxidative activity. The plant 
demonstrated antimicrobial activity against P. aeruginosa, S. aureus and C. albicans. This plant can be commercialized 
because it is conducive for micropropagation by callus to a fully grown plantlet. G. densa had sufficient amounts of ash, 
fibre, fat, Vitamin A and Vitamin B3. This plant has excessive amounts of Vitamin B1, Vitamin B2 and iron. The plant had 
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antibacterial effects against a range of bacteria and repellent properties against the mosquito. These plants are also safe 
for consumption as they displayed no toxicity or mutagenicity. The nutritional composition indicates that these neglected 
plants can be a valuable source of nutrients under famine conditions and the high levels of some vitamins and minerals 
can be used to prevent diseases. A. aspera and A. sessilis extracts have high antioxidant activity and they can be used 
to prevent cancer, ageing, atherosclerosis, ischemic injury and neurodegenerative diseases. The plants have 
antibacterial effects against a range of bacteria so it can prevent diarrhoea, vomiting and bronchitis. A. aspera and G. 
densa plant extracts have repellent properties against the mosquito which could be used for personal protection 
especially by rural communities where chemical protection is very expensive. Furthermore A. sessilis has potential to be 
commercialized due to it being successfully micropropagated.   
 

Chemical analysis of oil as part of marketing the essential oil crop Pelargonium var. Rose 
 
Swanepoel KM1, Soundy P 2, Oyedeji AO1, De Figuiredo M3,  Alberts WG4  
1Science Foundation, University of Zululand, Private Bag X1001, KwaDlangezwa 3886, South Africa, 
2Department of Plant Production and Soil Science, University of Pretoria, Pretoria 0002, South Africa, 3Cedara College of Agriculture, Private Bag 
X6008, Hilton 3245, South Africa,4Southern African Essential Oil Producers Association (SAEOPA),Coral street 111, Lynnwoodglen,Pretoria,0084. 
 
South Africa is importing essential oils worth 55 million SA Rand per year. These essential oils are used for toothpaste, 
perfume, soap, washing powder, cool drink, sweets, ice cream, and, increasingly, cosmetic and pharmaceutical industry 
products. The Natural Products Industry is growing at 15% in demand world-wide. South Africa has had a history of 
failing essential oil crops in the past due to ignorance regarding the chemical composition and thus being exploited by 
the buyers. It was puzzling that there were only a few commercial farmers that were successful in South Africa, while 
Pelargonium species are indigenous to South Africa. It has a growing demand and is considered an option for small 
farmer enterprises. South Africa's share of the world exports in essential oils stands at 1.03%. South Africa has unique 
indigenous oils that need to be developed and marketed. There is a world demand for the rose scented essential oil of a 
South African Pelargonium species. There is a desperate need in South Africa for suitable small farmer crops with low 
risk, alternative choices for commercial farmers, and long future for drought tolerant crops. The success and experience 
of producers who have access to chemical analysis and related data proved successful and formed part of the marketing 
strategy through quality control. The oil was chemically analyzed through GC Analysis, from various producers in KZN 
and prices offered from the buyers were compared and documented. The Essential Oil and Medicinal Plants Industry in 
South Africa needs to get maximum chemical information in order to have a good idea of expected yields and income 
per ha per year. In order to get the products up to a world standard and sustainable quantity, the chemical database of 
geranium oils in South Africa has to be coordinated and all information made available to new entrants. 
Acknowledgements : Members of Southern African Essential Oil Producers Association (SAEOPA), Clive Teubes. 
 

The East African Ethnobotany Consortium: Research and Development of Herbal Remedies 
 
Weisheit A1, Jondiko JI 
1Faculty of Development Studies,Mbarara University of Science and Technology, PO Box 1410 Mbarara Uganda,  
Tel: +256-772-888096, E-Mail: ankeweisheit@web.de 
2Department of Chemestry, Faculty of Science, Maseno University, P.O. Box 333 Maseno, Kenya,  
Mob:+254-721-583490, jjondiko@yahoo.com 
 
Knowledge on medicinal plants is equally fragile with respect to inadequate appreciation, recognition and sharing.  As a 
group, trees are most at risk, as two thirds of all medicinal plants are trees. Their growth traits and habitat leave them 
particularly vulnerable to over-exploitation and possible extinction. The medicinal plant sector in most developing 
countries is under-regulated and not well mainstreamed in national plans for agriculture, environment, climate change 
adaptation, poverty reduction and health care provision. Furthermore, traditional healers and their medicines face 
stigmatization as the topic and practices remain familial, artisanal, mystified and controversial despite their widespread 
use.  
The proposed consortium, pools together expertise within eastern and central Africa and beyond who will capture, 
document, research and generate as well as share knowledge of medicinal plants and their usage and thereby preserve 
the information and promote their wider application. The consortium will also promote research and training in the field of 
Ethnobotany and its applications in health care and agricultural systems. 



 39 

The consortium shall promote conservation of biodiversity especially medicinal plant recourses through in-situ and ex-
situ cultivation techniques for growing medicinal plants for home use and sale. Use of ethno botanical knowledge can 
also generate economic benefits that result in capital flow from urban to rural areas. 
The consortium will also establish strategies for experts to raise funds through consultancies, contract research and 
facilitation. It is envisaged that this activities shall raise funds for sustainability of the consortium through benefit sharing. 
 
The consortium shall act as a pool of highly qualified experts and a think tank on Ethnobotany and related fields of 
science. It shall link high profile medicinal plants and compound research to the end users in the high end and low end 
herbal remedy markets for human, animal and plant diseases as well as informing policy makers and implementers. 
Acknowledgements: Lake Victoria Research Initiative (VicRes) provided forum for formation of the consortium. 
References: Interim Team constituted on the VicRes Ethnobotany Cluster Meeting, May 2009, Nairobi, Kenya .�
 

Evaluation of the activity of leaf extracts of trees commonly used to treat diarrhoea in humans and 
animals 
 
Wüerger G, Eloff JN 
Phytomedicine Programme, University of Pretoria;Private Bag X04, Onderstepoort 0110 South Africa.   
 
Escherichia coli is one of the most common bacterial strains to cause diarrhoea in stock animals. Even though it is native 
to the natural intestinal flora, it can cause severe cases of diarrhoea by the release of its enterotoxin in immunologically 
challenged animals.  
Plants synthesize a large number of secondary metabolites for protecting themselves against infections caused by 
bacteria, fungi and viruses. These substances may be useful in the treatment of such microbial infections in humans and 
animals. Plants can be considered as potential sources of therapeutic extracts or active single chemical compounds for 
the development of medicines.  
During this project 53 plant species were screened for their activity against E. coli and S. aureus using the microdilution 
and the bioautographic assays. Furthermore, we tested whether those 53 plants contained tannins, using the radial 
diffusion assay developed by Hagerman. A review of Zulu medicinal plants recorded in the current literature as being 
used to treat diarrhoea and dysentery was conducted. All of the selected plants in this study have been reported as 
being used in traditional medicine (Van Wyk et al., 1997). Further selection criteria included that the medicinal qualities 
of those plants be located in the leaves since we focused on the evaluation of the activity of leaf extracts. The overall 
scope of this project was to evaluate the mechanisms of activity of those extracts to find convincing data to motivate their 
further investigation and probable further development as antidiarrhoeal agents. 
Based on low MIC values against E. coli, presence of inhibition zones on the bioautographic assays, low tannin 
concentration (since tannins have been reported to cause unwanted interactions in herbal drugs) and high extract yield, 
5 species were recommended for further studies.  
These five plants were Acacia sieberiana var. woodii, Albizia adianthifolia, Deinbollia oblongifolia, Spirostachys africana 
and Tetradenia riparia.  
 
Plant species Average activity E. coli 

120 min 
Gallic acid 
equivalent 

Average activity S. 
aureus 120 min 

Extract yield 
(mg) 

Acacia sieberiana var. 
woodii 

0.13 0 0.13 14 

Albizia adianthifolia 0.14 0 0.04 34 

Deinbolllia oblongifolia 0.17 0 0.08 27 

Spirostachys africana 0.13 0 0.09 38 
Tetradenia riparia 0.09 0 0.13 20 

 
References:  

1. van Wyk, B.E., van Oudtshoorn, B. & Gericke, N. 1997. Medicinal plants of South Africa. Pretoria: Briza Publications.  
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Mr TJ Makhafola tshepiso@galmail.co.za RSA 012 529 8424 
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