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RESEARCH PROGRAMME POSTERS

Selection of Combretaceae spp for the isolation of
antibacterial compounds based on biological activity, chemical
composition and taxonomic information

JN Eloff

Programme for Phytomedicine, University of Pretoria, Private Bag X04, Onderstepoort, 0110

Combretum erythrophyllum contains at least 14 antibacterial compounds and some of these have higher
activity than currently used antibiotics'. Other members of the Combretaceae collected from the
Lowveld National Botanical Garden were examined to find the best source for isolating antibacterial
compounds. Leaves of 27 species of Combretum, Terminalia, Pteleopsis and Quisqualis were dried,
milled and extracted with acetone. The minimal inhibitory concentration (MIC) of extracts was
determined by a microplate serial dilution technique using Staphylococcus aureus, Enterococcus
faecalis, Pseudomonas aeruginosa and Escherichia coli as test organisms® All extracts inhibited the
growth of the four test isolates with MIC values generally between 0.1 to 6.0 mg/ml and an average of
2.01 mg/ml. After storing extracts for six weeks at 7°C there was a slight loss of activity with MIC’s
increasing from 1.75 mg/ml to 2.24 mg/ml. The Gram-positive strains were slightly more sensitive
with an average MIC of 1.80 mg/ml than the Gram-negative strains with a MIC of 2.22 mg/ml.

The chemical composition of the extracts was determined by thin layer chromatography using solvent
systems of varying polarity and pH.

In order to select the most promising plants for further work, two things were considered. These were
the diversity of antibacterials (as determined by bio-autography)® and the existing taxonomic relationship
based on morphological characteristics.
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Can extractants be used to selectively enrich antibacterial
compounds in complex Combretum microphyllum
leaf extracts?

M Kotze, JN Eloff

Programme for Phytomedicine. University of Pretoria, Private' Bag X04, Onderstepoort, 0110

Acetone extracts of C. microphyllum (also known as C. paniculatum) leaves have shown substantial
antibacterial activity as well as strong antiviral activity against HIV-1 and HIV-2. The extracts are
however complex and isolating bioactive compounds is challenging. Only a few extractants have
generally been used for isolating antimicrobial compounds from plants and a recent review paper
concluded that many classes of compounds are commonly obtained in only one solvent. The aim of
this study was to investigate whether different solvents could simplify extracts to facilitate the isolation
of antibacterial compounds from the complex crude mixture. The solvents were selected to represent
a wide range of polarities and selectivity groups.

Intact dried leaves were extracted with acetone and 1 % aqueous sodium bicarbonate and ground
leaves were extracted with hexane, carbon tetrachloride, di-isopropylether, ethyl ether, methylene
dichloride, tetrahydrofuran, acetone, ethanol, ethyl acetate, methanol and water. The total quantity
extracted with each solvent was determined gravimetrically; the complexity of compounds extracted
was determined by thin layer chromatography (TLC) using different solvent systems and spray reagents.
Antibacterial activity of extracts was determined by a microplate serial dilution method. Total
antibacterial activity was calculated by dividing quantity extracted with minimum inhibitory
concentration (MIC) values.

In contrast to other Combretum spp., sodium bicarbonate gave disappointing results with C.
microphyllum leaves. The other solvents extracted from 2.6 to 17.4% of the dry weight. Methanol,
methylene dichloride and tetrahydrofuran extracted the largest mass. The chemical composition of the
different extracts was remarkably similar with the exception of highly polar (water) and non-polar
(hexane) extractants, but the minimum inhibitory concentration (MIC) for the different extracts varied
from 0.01 to 1.25 mg/ml. The average MIC values for the four test organisms were Staphylococcus
aureus 0.46 mg/ml Pseudomonas aeruginosa 0.30 mg/ml, Escherichia coli 0.31 mg/ml and
Enterococcus faecalis 0.29 mg/ml.

Di-isopropyl ether, ethanol, ethyl ether, acetone and ethyl acetate extracted high antibacterial activity
with a lower quantity of other non-active compounds and could be useful for isolating bioactive
compounds. The four solvents that extracted the highest total antibacterial activity were: methanol,
methylene dichloride, ethanol and acetone. The best solvents belonged to selectivity groups IL, Il and
V, which are good proton-acceptors with a large dipole moment. Because methanol and ethanol extracts
also contain highly polar uninteresting compounds, and methylene dichloride is not miscible with
water, we decided to use acetone as extractant for isolating antibacterial compounds.
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