CHAPTER 3

RESULTS AND DISCUSSION

3.1 EXTRACTION

3.1.1 Comparing sodium bicarbonate and acetone as extractants

3.1.1.1 Introduction

Rogers (1998) proposed that a hot 1 % NaHCO, solution should be used for the
extraction of compounds from Combretum spp. The basis of this extraction
procedure is that many of the compounds are acidic and occur on the surface of
the leaf. At alow pH, these compounds are insoluble in water. By decreasing the
pH, the acidic compounds are changed to water soluble sodium salts and are then
extracted into water. Subsequently the water extract is acidified with HCl and the
sodium salts are changed to the water insoluble acidic compounds and
precipitated out. The process is cheap and it delivers good results.

In a first experiment, I compared acetone, which efficiently removes compounds
from finely ground leaves (Eloff 1998a), with sodium bicarbonate, which dissolves
outside compounds from intact leaves, as extractants [Section 2.3 for procedure].

3.1.1.2 Quantity extracted with initial extractants

The extraction on 500 mg intact, dried leaves of C. microphyllum was repeated
three times. The acetone extract (A) was bright green and yielded 19 mg and the
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sodium bicarbonate extract (B) was black and yielded 27 mg from the intact dried

leaves.

3.1.1.3 Thin layer chromatography of acetone and bicarbonate
extracts

Initially quantities between 100 and 600 pug (5 - 30 ul) were placed on TLC plates.
The CEF-eluent was used and the plates were sprayed with the p-anisaldehyde
spray reagent [Section 2.4 for eluent and spray reagent formula]. Little
fluorescence could be detected under the UV-light at 350 nm.

Later, quantities between 600 and 1 200 pg (20 - 60 ul) were chromatographed
using the same eluent. Some plates were sprayed with the vanillin spray reagent.
To investigate whether other spray reagents would show better separated
components, plates were sprayed after one week with the vanillin, perchloric and
phosphoric acid spray reagents. All plates were placed in an oven at 110 °C after

spraying for colour development.

Better isolated and more definite bands could be observed (also fluorescence at
different wavelengths under UV-light) with higher concentrations of the acetone
extract. There was a slight decrease in colour intensity after one week. The
vanillin and perchloric spray reagents showed the best separation of compounds
for the acetone extract. Neither the higher concentrations used, the different
spray reagents nor the time sprayed, gave better results on TLC for the sodium
bicarbonate extract [Fig. 3.1 and 3.2].

From these results I decided to use the vanillin spray reagent in future work.

Because I am primarily interested in isolating bioactive compounds, the
antibacterial activity of the extracts was determined next.
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Figure 3.1 Chromatogram showing the separation of compounds present in
380 ug of the acetone extract (left) and 408 pg of the bicarbonate extract (right).
The CEF system was used as eluent and the plate was sprayed directly after
TLC with the vanillin spray reagent.

. i - ) ﬂ e A

jgua\ “?«'”J' :‘:. ]ufl 50}.1 o 2: ?;,yl L€ e
L3 £ =
& k2 . BB Boi.a B

ng

Figure 3.2 Three chromatograms of 380 pg acetone extract (left) and 408 ng
bicarbonate extract (right) sprayed one week after chromatography: vanillin
spray reagent (left), perchloric spray reagent (centre) and phosphoric spray
reagent (right).
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3.1.1.4 Minimum inhibitory concentration by INT microplate
bioassay of acetone and NaHCO, extracts

MIC was determined in triplicate by two-fold dilution of extracts beyond the level
where no inhibition of growth of the four test organisms occurred [Section 2.5.1

for procedure].

Growth of bacteria was not easily visible before INT was added due to the
inherent turbidity in different wells. After INT addition, growth at low extract
concentrations was visible. Acetone extracts inhibited growth most in all four
cultures. NaHCO, fractions inhibited E. faecalis and S. aureus growth the
strongest [Table 3.1].

Table 3.1 MIC values in mg/ml and total activity in ml for different test
organisms of intact C. microphyllum leaves extracted with sodium bicarbonate

and acetone.

[ Sodium bicarbonate Acetone
Total quantity in mg 9.1 38
extracted from 1 gram

MIC
E. faecalis 0.07 0.11
P. aeruginosa 0.16 0.23
E. coli 0.16 0.03
S. aureus 0.06 0.01
Total activity
E. faecalis 130 i
P. aeruginosa 57 37
E. coli 57 283
S. aureus 152 850
Average total activity 99 312
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Total activity was calculated by dividing the quantity extracted from 1 gram of
leaves with the MIC value (Eloff, 2000). This makes it possible to compare the
total quantity of antibacterial activity extracted. Because the quantity extracted
per gram is divided by the MIC in mg/ml, the unit of total activity is ml. This
represents the volume to which the antibacterial compounds in the extract can be
diluted and still inhibit growth of the bacteria.

In a preliminary study (Eloff, 1999), 27 southern African members of
Combretaceae were compared with acetone as extractant. The values found for C.
microphyllum were calculated and are presented in Table 3.2.

Table 3.2 MIC values in mg/ml and total activity in ml for different test
organisms for C. microphyllum leaves extracted with acetone calculated from
Eloff (1999). (Total quantity extracted from 1 gram was 62 mg).

Test organisms MIC Total activity W

E. faecalis 0.8 78

P. aeruginosa 1.6 39

E. coli 0.8 78

S. aureus 0.4 155

Average 88
3.1.1.5 Discussion

The average total activity for fresh C. microphyllum acetone extracts calculated
from Eloff (1999) was 88 ml, which is similar to the value I found for NaHCO, (99
ml), but is substantially lower than my average total activity of 312 ml for the
acetone extraction of intact leaves. Although the total quantity extracted by
acetone from intact leaves was substantially lower (38 mg vs. 62 mg), the MIC
values for the extracts of intact leaves were much lower. This indicates that fewer
Inactive compounds were extracted when intact leaves were used.
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