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Plant materials (leaves, stems, bulbs and roots) of many species of medicinal plants are used in the 
treatment of skin conditions and wound healing. Indigeneous people are known to widely use the crude 
extracts of many plants. A large number of plants  have been identified for their antimicrobial activities 
for various medicinal ailments particularly for skin conditions and wound healing. Plant extracts of Aloe 
arborescens, Aloe aristata, Bulbine natalensis, Bulbine frutescens and Scilla natalensis were tested for 
antibacterial activity against 5 strains of Gram positive (Bacillus subtilis, Micrococcus kristinae, 
Bacillus cereus, Staphylococcus aureus and Staphylococcus epidermidis) and 4 strains of Gram 
negative (Escherichia coli, Proteus vulgaris, Enterobacter aerogenes and Shigella sonnei) bacteria and 
antifungal activity for 6 fungal cultures: Candida albicans, Candida tropicalis, Aspergillus flavus, 
Aspergillus glaucus, Trichophyton mentagrophytes and Trichophyton rubrum. 
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INTRODUCTION 
 
South Africa’s rich plant diversity makes it one of the 
countries where the demand for medicinal plant use is 
high. It is estimated that 70% of its black population 
consult traditional healers for health related conditions 
thus utilizing natural medicines. Currently, over 27 million 
consumers of traditional medicine, most of which are 
indigeneous plant derivatives rely on traditional healers 
for  their  cures  (Mander, 1998, 1997; Jager et al., 1996). 
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Medicinal plants maybe obtained from the traditional 
healers, herb markets or gathered in the wild. The 
problem is that many of these are protected species as 
the wild populations are declining due to excessive 
harvesting for the purpose of medicinal use, typical of 
developing countries (Farnsworth, 1994; Srivastava et al., 
1996). Traditional and developed practices have leaned 
towards the development of technologically advancement 
in the identification of safe medicinal compounds for the 
treatment of a wide range of conditions, especially as 
many pathogens are already and becoming resistant to 
allopathic medication (Ahn et al., 2001).  

Many well known plant species have been identified for  



 

 

 

 
 
 
 
treating burns, rashes, boils, mouth blisters, insect bites, 
cold sores and cracked skin (van Wyk et al., 1997; Raina 
et al., 2008; Nagori and Solanki, 2011). Extraction and 
screening techniques of biologically active medicinal 
compounds have been conducted on many well known 
species of plants used in traditional medicines and most 
plants have shown antimicrobial (antibacterial and 
antifungal) activities (Rabe and van Staden, 1997; 
Grieson and Afolayan, 1999; McGraw et al., 2000; 
Afolayan et al., 2002; Mathabe et al., 2006; Coopoosamy 
and Magwa, 2007; Lategan et al., 2009; De Wet et al., 
2010). Scientific evidence for the development of 
antibacterial and antifungal products from plants has 
made advances for further studies and some have been 
patented successfully (Farnsworth, 1994; Fox, 1999; 
Ofodile et al., 2010).  
 
 
MATERIALS AND METHODS 
 
Fresh whole plant material (leaves, stems, bulbs and roots) of Aloe 
arborescens, Aloe aristata, Bulbine natalensis, Bulbine frutescens 
and Scilla natalensis were collected from the Silverglen Nursery. 
SG2011/01; SG 2011/02; SG2011/03; SG 2011/04; SG2011/05; 
SG2011/06 are the voucher specimens housed at Mangosuthu 
University of Technology in the  Medicinal Plant Research 
Laboratory. Fresh samples were used for immediate extraction, 
using both traditional and laboratory based methods outlined 
according to Cooposamy et al. (2010). 
 
 
Traditional healer’s method of extraction from plants species 
 
Plant materials (leaves, roots, stem and corm) were allowed to 
sufficiently dry for approximately 3 days. Once dried the material 
was boiled to extract the necessary ingredients required to form a 
decoction for antimicrobial screening. The amount of plant material 
used in this process varies; however, approximately a kilogram of 
each was used. After 30 min of boiling in water, the fluid portion 
was seperated from the pulp. This fluid with the extract was referred 
to as a “tea”. The tea was then allowed to cool and refrigerated for 
testing. 
 
 
Laboratory method of extraction of compounds from plant 
species 
 
One kilogram of fresh and dried material of each (leaf, stem, bulb 
and root) was used. Fresh material was cut into small pieces before 
crushing and both fresh (using mortar and pistil) and dry material 
was crushed using a mortar and pistil. The leaf latex of the Aloe 
spp. and Bulbine spp. was weighed after removing the epidermis 
with the help of a sharp blade. The crushed material was then 
placed respectively in 2 L conical flasks containing one of each of 
the 5 extractant mediums namely ethanol, ethyl acetate, methanol, 
acetone and distilled water for extraction based on the varying 
polarity of  the  solvents. The  media  was  left  for  72 h in an orbital  
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shaker at 20 shakes per min. After 72 h, the extracts were filtered, 
refrigerated and used for testing. 

The methanol, acetone, ethanol, ethyl acetate and sterile distilled 
water were used as extraction solvents for extracting the 
compounds from the dried plant material. 5 g of crushed fresh plant 
material and 5 ml of each solvent were placed in a screw cap tube, 
shaken vigorously for 5 min. Centrifugation of the extracts for 5 min 
seperated the supernatant from the plant material for each extract. 
Supernatant of each plant extract was transferred into pre-weighed 
beakers. The procedure was done in triplicate for each plant 
extract. The pre-weighed beakers containing the plant extract 
supernatants were allowed to dry completely to obtain a solvent 
free dried extract residue. Methanol and acetone plant extract 
supernatants were subjected to overnight drying under airflow in a 
fume cupboard. Dried beakers were re-weighed and calculated 
extract residues resuspended in 0.5 ml DMSO (Merck). Plant 
extract concentrations varied between the different plants and 
solvents used for extraction. Prior to assaying, a 1.25% extract 
solution was made using the stock DSMO extracts and sterile 
distilled water. 
 
  
Screening for antimicrobial activity 
 
The antibacterial and antifungal susceptibilities were tested using 
the agar diffusion method (Janssen et al., 1987) followed by the 
dilution method for products which presented a bioactivity. Petri 
plates were prepared by pouring 20 ml of Mueller Hinton (MH) agar 
(BIO-RAD) for all the bacteria. The inoculum was spread on top of 
the solidified media and allowed to dry for 10 min. The discs were 
then applied and the plates were left for 30 min at room 
temperature, to allow the diffusion of the oil before their incubation 
for 24 h at 37°C in air for all bacteria (Collins et al., 1989). The 
inhibition zones formed around the discs were evaluated in 
millimeters. Each test was carried out in triplicate. 

Minimum inhibitory concentrations (MIC) were determined by the 
dilution method as recommended by the National Committee for 
Clinical Laboratory Services (NCCLS, 1997). Experiments were 
carried out in triplicate. Inhibition of microbial growth in the plates 
containing tested solutions was judged by comparison with growth 
in blank control plates. Solvent at 10% had no inhibition effect 
(Cooposamy and Magwa, 2007). MIC was defined as the lowest 
concentration of test samples that resulted in a complete inhibition 
of visible growth.  
 
 
Antibacterial assay 

 
Traditional healers tend to use water (being most polar) for 
extractions. Less polar mediums such as ethyl acetate and acetone 
will selectively isolate the less polar compounds and provide a form 
of seperation. The plant extracts were then tested for antibacterial 
activity against 5 strains of Gram positive (Bacillus subtilis, 
Micrococcus kristinae, Bacillus cereus, Staphylococcus aureus and 
Staphylococcus epidermidis) and 4 strains of Gram negative 
(Escherichia coli, Proteus vulgaris, Enterobacter aerogenes and 
Shigella sonnei) bacteria. Each organism was prepared by diluting 
in 24 h old broth cultures with sterile nutrient broth. The cultures 
were then diluted 100 fold to give approximately 10

6
 bacteria per 

ml. Cultures were done in triplicate. 
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Table 1. Minimal inhibitory concentration (MIC) of H. limifolia antibacterial assay on crude extract (controls: chloramphenicol 

and streptomycin sulfate) n=3. 
 

10
6
 bacteria (ml) Gram +/- 

Medium (MIC) (mg/ml)  Control (µg/ml) 

Cold water 
Boiled 

water (80°C) 
Ethyl 

acetate 
 Acetone Chlor

a 
Strept

b 

Bacillus subtilus + Na 7.0 3.0  3.0 <2.0 <2.0 

Micrococcus kritsinae + Na Na 4.0  5.0 <2.0 <2.0 

Bacillus cereus + Na 8.5 4.0  4.0 <2.0 <2.0 

Staphylococcus aureus + Na 7.0 4.0  5.0 <2.0 <2.0 

Escherichia epidermis + Na 7.5 5.0  5.0 <2.0 <2.0 

Escherichia coli + Na 8.0 5.0  5.0 <2.0 <2.0 

Proteus vulgaris - Na Na Na  Na <2.0 <2.0 

Shigella sonnei - Na Na Na  Na <2.0 <5.0 

Enterobacter aerogene - Na Na Na  Na <2.0 <2.0 

 
Na = no activity. All tests were done in triplicates and the averages are indicated. Chlor

a
 = clhloramphenicol, Strept

b
 = Streptomycin 

sulphate. 

 
 
Antifungal assay 
 
Plant material  will be soaked in ethanol (95% v/v) and in distilled 
water in 2 L conical flasks for 3 weeks. The extracts obtained will be 
evaporated at reduced pressure (45°C) to syrupy residue (Ahmad, 
1992). Preparation of extracts of testing ethanol and aqueous 
extract were prepared in three different concentrations. The stock 
solutions were prepared by dissolving 100 mg of dry extract in 1 ml 
of ethanol and water seperately to obtain a concentration of 100 
mg/ml dilutions (1:10, 1:100, 1:500) of these stock solutions were 
used in phosphate buffer at pH 6.0, to evaluate the antifungal 
activity (Champion et al., 1992).  The solutions were then tested for 
antifungal activity using the following  6 fungal cultures: Candida 
albicans, Candida tropicalis, Aspergillus flavus, Aspergillus glaucus, 
Trichophyton mentagrophytes and Trichophyton rubrum. The test 
organisms were selected on the preference of them being present 
on patients suffering with superficial skin and wound conditions. 
Plates containing potato dextrose agar served as controls. 
 
 

DISCUSSION 
 

A study using Aloe excelsa leaf extract reported 
impressive antibacterial and antifungal activity against 
similar microorganisms, suggesting further information 
against skin infections (Coopoosamy and Magwa, 2007; 
Kelmanson et al., 2000; Rabe and van Staden, 1997; 
Vlietinck et al., 1995). Compounds like acemannan (a 
complex carbohydrate) and lecithins found in Aloe spp. is 

known to have immune stimulating, antiviral and 
antitumor cellular properties (Cappasso et al., 1998; 
Imanishi et al., 1981). Uronic acids have also been found 
to   be  active  in  the  healing  process. Studies  in  India, 
China, Mexico and Southern Africa  report leaf gel 
exudates as effective dermatological remedies (Grindlay 
and Reynolds, 1986; Jain and De Fillipps, 1991; Dalton  
and Cupp, 2000; Davis et al., 1986).  Although MIC’s 
were relatively high active compounds were thought to be 
low and it is recommended that further investigations 
using bioassay-guided fractionation be conducted 
(Coopoosamy and Magwa, 2007). Bulbine spp. similarly 
like Aloe spp. are reported to be successfully used for 
skin conditions and wound healing amongst many other 
treatments (Coopoosamy and Magwa, 2007; Jager et al., 
1996). 

While it is known that wound healing is a complex and 
dynamic process (McNees, 2006), a study by Jia et al. 
(2008) concludes the successful capacity for A. 
arborescens Miller and Aloe ferox Miller to accelerate 
progressive wound healing. Studies on S. natalensis 
extracts were found to have good anthelminthic activity 
against the parasite Schistosoma heamatobium (Sparg et 
al., 2002) and antibacterial activity against a wide range 
of skin infections (Matthe, 1989) and is used as remedies 
for   livetstock  and   poultry   (Matchett,  2002). In   South  
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Table 2. Effect of ethanol, aqeous extracts and boiled aqoeus extracts obtianed from H. limifolia on different fungal 

species. 
 

Fungal Species 
Ethanol extract  Aqeous extract  Boiled aqeous extract 

1:10 1:100 1:500  1:10 1:100 1:500  1:10 1:100 1:500 

Aspergillus flavus +++ ++ +  + + -  ++ ++ + 

Aspergillus glaucus +++ + +  + + -  ++ + + 

Candida albicans +++ ++ +  + - -  ++ ++ + 

Candida tropicalis +++ ++ +  + + -  ++ + + 

Trichophytonm 
entegrophytes 

++ + +  + - -  ++ + - 

Trichophyton rubrum ++ + +  - - -  + - - 
 

- Negative antifungal activity, + = positive antifungal activity (low inhibition), ++ = positive antifungal activity (medium 
activity), +++ = positive antifungal activity (high inhibition) and ++++ = positive antifungal activity (very high inhibition). NB. 
Plates containing potato dextrose agar served as controls. Controls did not show any inhibition of any the test fungal 
species. 

 
 

Africa, according to Van Staden (2010), bulbs and leaves 
form part of the diversified flora that the country is 
endowed with and seasonal phytochemical dynamics of 
the plant extracts revealed a faitly comparable in vitro 
antibacterial and antifungal activity (B. subtilus, S. 
aureus, Klebsiella pneumonieae, C. albicans between the 
bulb and leaf extracts in all the investigated plant species 
(Tulbagia   vioacea,   Hypoxis    hermerocallidea,   Drimia 
robusta and Merwilla plumbea). MIC’s for antibacterial 
activity (Table 1) were reported by Coopoosmay and 
Naidoo (2011). 

The MIC’s were relatively high in this study, especially 
for Gram negative E. coli for acetone, ethyl acetate and 
boiled wate extracts also exhibited high MIC values for 
Gram positive B. subtilus; M. kristinae and B. cereus and 
possibly acounted for by active compounds in the 
extracts presented in relatively low concentrations 
(Coopoosamy and Naidoo, 2011). Antifungal activity 
presented in Table 2, reported that ethanol and boiled 
water extracts were more effective than aqeous extracts. 
Growth inhibition zones recorded in similar studies 
(Coopoosamy et al., 2010a,b; Stafford et al., 2005; 
Fennell et al., 2004) indicated inhibition between 41 to 50 
for very high; 31 to 40 for high; 21 to 30 for medium and 
11 to 20 mm for low in the fungal species mentioned in 
Table 2. Similar results were found by Coopoosamy and 
Magwa (2007) in A. excelsa and four species of Bulbine 
(B. narcissifolia, B. frutescens, B. longifolia and B. 
latifolia) (Coopoosamy, 2011).  
 
 

Conclusion  
 

The   results   of  the  assays  are  promising evidence for  

further comparisons with pure extractions and 
identification of antibacterial and antifungal compounds in 
future in-vivo and in-vitro wound healing research. These 
findings could be used to develop suitable dosage forms 
as per requirement for treatment of skin conditions and 
wound healing. The results are further an indication of 
validation of use of these plants by traditional healers in 
tradtional medicines for various ailments.  
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