
4.2.3 Minimum Inhibitory Concentration and Total activity

The other test samples showed little or no activity in this bioassay. Their MIC values total

activity which are shown in Table 4.1 and Figures 4.9, 4.10 and 4.11, show the graphical

representation of the total activity.

The minimum inhibitory concentration (MIC) was defined as the lowest concentration of

test sample dilution expressed in mg/L, which inhibited all visible bacterial growth on the plates.

The MIC values for each sample and reference material were determined for all four organisms.

In the analysis of MIC for all samples, it was found that E. faecalis is highly sensitive with the

most frequent MIC of 0.0319mg/L. Most of the samples analyzed were not sensitive to

Escherichia coli and P. aeruginosa. The total activity was calculated from MIC values obtained

per I-gram extract (i.e. quantity in mg extracted from 1 g/ MIC in mg/ml), indicated in Table 4.1

and Figure 4.9 through to Figure 4.12 according to Eloff (2000). This is an accurate measure of

the total value of a plant because it takes into account the MIC and total quantity present in 1 g.

 
 
 



Minimal inhibitory concentration (MIC) Total Activity

Extract code Mass (mg) Staph. Entero. Pseudo. E. coli Staph. Entero. Pseudo. E. coli
Croton sylvaticus PNBG ethanol 60 0.156 0.156 5 5 384 384 12 12
Croton sy[vaticus PNBG acetone 62 0.156 0.156 5 5 396.8 396.8 12.4 12.4

Croton sylvaticus PNBG hexane 52 0.156 0.039 5 5 332.8 1331 10.4 10.4

Croton sylvaticus market ethanol 14 0.078 0.156 0.625 0.156 179.2 89.6 22.4 89.6
Croton sylvaticus market acetone 12 0.078 0.313 0.625 0.313 153.6 38.4 19.2 38.4

Croton sylvaticus market hexane 14 1.25 0.625 5 5 11.2 22.4 2.8 2.8
Acacia caffra market ethanol 8 0.313 0.156 1.25 0.313 25.6 51.2 6.4 25.6
Acacia caffra market acetone 14 0.156 0.156 0.625 0.313 89.6 89.6 22.4 44.8
Acacia caffra market hexane 4 0.078 0.156 5 1.25 51.2 25.6 0.8 3.2
Acacia caffra PNBG ethanol 8 0.625 0.313 1.25 0.625 12.8 25.6 6.4 12.8
Acacia caffra PNBG acetone 2 0.625 0.625 1.25 5 3.2 3.2 1.6 0.4

Acacia caffra PNBG hexane 2 5 0.625 5 5 0.4 3.2 0.4 0.4

Peltophorum africanum market ethanol 70 0.156 0.078 0.625 0.313 448 896 112 224
Peltophorum africanum market acetone 90 0.016 0.016 0.313 0.313 5760 5760 288 288
Peltophorum africanum market hexane 6 0.625 0.313 1.25 5 9.6 19.2 4.8 1.2

Peltophorum africanum PNBG ethanol 46 0.156 0.078 0.313 0.156 294.4 588.8 147.2 294.4

Peltophorum africanum PNBG acetone 44 0.078 0.078 0.313 0.313 563.2 563.2 140.8 140.8
Peltophorum africanum PNBG hexane 8 0.313 0.078 5 5 25.6 102.4 1.6 1.6

Boophane haemanthoides ARC ethanol 6 5 0.156 5 0.156 1.2 38.4 1.2 38.4

Boophane haemanthoides ARC acetone 10 0.313 0.156 5 0.156 32 64 2 64
Boophane haemanthoides ARC hexane 6 0.156 0.078 5 2.5 38.4 76.8 1.2 2.4

Boophane haemanthoides market ethanol 6 0.625 5 5 5 9.6 1.2 1.2 1.2

Boophane haemanthoides market acetone 8 0.625 0.313 0.625 2.5 12.8 25.6 12.8 3.2
Boophane haemanthoides market hexane 12 0.625 1.25 5 2.5 19.2 9.6 2.4 4.8
Warburgia salutaris market ethanol 44 0.156 0.625 0.313 0.313 281.6 70.4 140.8 140.8
Warburgia salutaris market acetone 52 0.156 0.313 0.313 1.25 332.8 166.4 166.4 41.6

Warburgia salutaris market hexane 40 0.078 0.313 0.313 1.25 512 128 128 32

 
 
 



Minimal inhibitory concentration (MIC) Total Activity

Sample code Mass (mg) Staph. Entero. Pseudo. E. coli Staph. Entero. Pseudo. E. coli
Warburgia salutaris 1. N Eloff. ethanol 6 0.156 0.156 0.313 0.313 38.4 38.4 19.2 19.2
Warburgia salutaris 1. N. Eloff acetone 5 0.078 0.156 0.156 0.078 64 32 32 64
Warburgia salutaris J. N. Eloff hexane 4 0.039 0.313 0.156 0.313 102.4 12.8 25.6 12.8
Artemisia afra market ethanol 13 0.313 0.078 0.625 1.25 41.6 166.4 20.8 10.4

Artemisia afra market acetone 15 0.313 0.313 0.313 0.625 48 48 48 24
Artemisia afra market hexane 4 0.078 0.156 0.313 0.625 51.2 25.6 12.8 6.4

Artemisia afra ARC ethanol 90 0.313 0.156 0.313 0.313 288 576 288 288
Artemisia afra ARC acetone 88 0.313 0.625 0.313 0.313 281.6 140.8 281.6 281.6

Artemisia afra ARC hexane 22 0.625 0.078 0.625 0.625 35.2 281.6 35.2 35.2
Artemisia afra PNBG ethanol 4.4 0.156 0.156 0.313 1.25 28.16 28.16 14.08 3.52
Artemisia afra PNBG acetone 6 0.313 0.313 0.313 0.313 19.2 19.2 19.2 19.2
Artemisia afra PNBG hexane 2 0.039 0.625 0.625 1.25 51.2 3.2 3.2 1.6

Key: Staph. : Staphylococcus au reus ; Pseudo. : Pseudonomus aeruginosa ; Entero: Enterococcus faecalis ; E. coli: Escherichia coli;
ARC: Agricultural Research Council; MIC: minimum inhibitory concentration; PNBG: Pretoria National Botanical Garden
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a pattern close to the dominant extract. The biological activity of the samples was high in the

ethanol extract against Enterococcus faecalis and was reduced in the acetone extract.

Some of the market extracts showed similar chemical profile to the reference materials

namely; W salutaris, P. africana, B. hymanthoids, Art. afra and Ac. caffra extract. This study

indicated a high variation in the chemical composition within samples identified to be the same

as the reference samples. However, Umahlanganisa showed a different compound profile to C.

sylvaticus sample during detection with all reagents, therefore, Umahlanganisa collected from

the market was not Croton sylvaticus.

Variation in the phyochemical constitution was detected also in the correctly identified

market traditional medicines. The possible explanation for the compound variation could be the

fact that the materials were of different ages and from different habitats. For instance, reference

bark material of Warburgia salutaris used was still young and green, whereas the market barks

was matured and brownish-black.

Differences in chromophores were also observed between the market and the reference

materials. Some chemical compounds were detectable with all three reagents (anisaldehyde,

vanillin-sulphuric acid and vanillin-phosphoric acid), which meant that these compounds could

be steroids because these detection reagents commonly detect steroids. In conclusion, this

investigation showed that the TLC method is a useful tool for the analysis of traditional

medicines. However, the application of this tool in identification of closely related species is

uncertain. The next chapter will apply the TLC method to identify closely related plant

medicines, the magnitude of adulteration and the influence of environmental on plant medicines.
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