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ABSTRACT
Background: Several Pelargonium species indigenous to South Africa are highly valued for their horticultural value and medicinal properties. For hundreds of years various ethnic groups have used root
extracts of P. sidoides as a remedy to treat coughs, upper respiratory tract irritations and gastrointestinal conditions. An ethanolic extract is used in the proprietary herbal tincture known as
'Umkaloabo' that is currently successfully marketed in Germany with sales that have escalated over 700%. The use of Commercial Herbal Products (CHP) have surged globally in recent years and as a
result the phytomedicine industry is under immense pressure to develop rapid, accurate and economical methods for quality control, especially for the positive identification of raw materials. The
taxonomic delimitation of the two taxonomic allies P. sidoides and P. reniforme has been debated in literature. Most consumer products explicitly refer to the botanical active as P. sidoides posing
quality control concerns as P. sidoides and P. reniforme have not been proven to be pharmacologically equipotent. Results: Here, we used DNA sequence information generated through standardized
DNA barcoding techniques for the authentication of Pelargonium sidoides products. A more comprehensive molecular phylogeny for the section Reniformia within the Geraniaceae was investigated.
Furthermore, a DNA barcode reference library for the section Reniformia was added to the Barcode of Life Database and several herbal medicines tested, showed not to contain DNA material of
Pelargonium species, indicating potential adulteration of the said products. Significance: This is the first attempt to compile a reference library of DNA barcodes for herbal medicines in South Africa
which will provide species level identification for herbal medicines traded in the country. The reference sequences generated in the project were used to effectively compare against sequence data of
commercial herbal products and adulterated herbal products were identified.

INTRODUCTION & AIM
Herbal products have been used since early history to treat a variety of
ailments. Today there is an influx of herbal product use, whereby 80% of
global users are from developing countries. In Africa, this is exacerbated by the
lack of access to - and affordability of - primary healthcare facilities (Brendler
and Van Wyk, 2008).

RESULTS & DISCUSSION
Table 1: DNA barcoding and chemical profiling of nine CHPs where P. sidoides is listed
as the main botanical ingredient.

Pelargonium sidoides has a long standing history in South Africa and Europe
since Charles Henry Stevens first coined the term ’Umckloabo’ in 1908,
following his return from South Africa after seeking (and reportedly finding)
an effective treatment for pulmonary tuberculosis. In 2008, it was listed in the
European Pharmacopoeia as a treatment for respiratory ailments. However,
Pelargonium sidoides is often confounded with Pelargonium reniforme, due to
their morphological similarities and overlap in distribution ranges.
The aim of this study was to generate a DNA barcode reference database for
Pelargonium section Reniformia and test random Pelargonium sidoides
containing herbal products for their authenticity.

MATERIAL & METHODS

Figure 2: A – D morphological differences between P. reniforme (2A & 2B) and P.
sidoides (2C & 2D), 2E illustrates the distribution of the two species in South Africa.

Based on the results obtained, three (3) of the nine (9) tested products were
deficient of the marker compound Umckalin (only found in P. sidoides in values >3
µg/ml; Table 1) and also did not contain any traces of P. sidoides.

CONCLUSION

Figure 1: Schematic diagram showing the processes involved in creating the DNA
barcode library and authenticating of commercial herbal products containing P.
sidoides as the main botanical ingredient.

In conclusion, our results show that 27% of the products tested were mislabeled
and contained no P. sidoides. We therefore propose that DNA barcoding in
conjunction with chemical analyses should be used concurrently as a method of
CHP authentication for quality control purposes. By combining the two methods,
authentication of raw materials can be executed with greater certainty and CHP
producers can be held accountable; protecting South African and international
consumers alike.
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