Joumal of Science & Technology AR y o glall Alas
ANTIBACTERIAL ACTIVITY OF COMBRETL M ACLLEATUM VENT
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ABSTRACT

Leaves oxtracts of Combretum Acwieamm Vemt were subjected to a
preliminary  antibactenal screening agamst two Gram positive bactena
(Bactilus subnlis and Staphyviococcus aureus), and two Gram neganw.
bactena (Fscherichia coli and Psendomonas aeruginosa)

The petroleum cther extract of the leaves was completely inactive towards
the organisms tested while methanol and aqueous extracts showed high
activity against the two gram-positive as well as gram-negative bactena.
The active extracts were further tested against 38 climcal 1solates, 1solated
from different sources (abscess, car swabs unnary tract infection and
wounds), and thewr mummum inhibitory concentrations were determuned
The leaves of ¢ aculvatum Vemt were found to contain tanmins in high
concentraton  and  flavonoids in low concentranon to which the
antibactenal activity may be attributed The standard bactena were tested
against two antibiotics and the results were compared with the activity of
the plant extracts
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INTRODUCTION:
Combretum ocudeatum Vent, locallv known as Alsheheat belongs to the
family, Combretaceac lts habitat is lowland places and it 15 widely
distnbuted Samples were collected from Nuba mountans (Southern
Kordofan province).
World wide there are no phytochemical reports on Combrerum aculeatmm
Flavones, flavonoids, tammns, hvdrocamic acid and phenanthrene
derivatives were reported 1o be separated from other related species '
Combretine and Betaine alkalowds were separated from the leaves of
Combretum microanthum'=  The roots are used for wounds healing, skin
tuberculosis and as a purgative (Information by folk medicine herbalist
from Nuba mountans)
PLANT MATERIAL
The dnied leaves of Combretum aculeatuwm Vent (Combretaceac), collected
from Nuba mountains, Western Sudan, were authenticated by Dr
GEBEl Ghazali, Medicinal and Aromauc Plants Rescarch Institute,
National Center for Research Avoucher specimen was deposited at the
herbarium of the institute.
METHOD OF EXTRACTION:
A coarselv powdered dry leaves (20 gm) of Combretum aculeatum Vent
were successively Soxhlet extracted using petroleum ether, and methanol
Each extract was scparately evaporated under vacuum. Each resudue was
redissolved or suspended i the same extracting solvent, then the final
volume was adjusted to 20 ml and kept in refnigerator till used. Leaves
water extract was also prepared by infusion using boiled distilled water
with occasional shaking for four hours
The aqueous extract was then filtered and the final volume was adjusted to
20 ml with boiled distilled waler and used immediately.
TEST ORGANISMS
The plant extracts were tested against two Gram positive (Bacillus subtiils
NCTC 8236, Staphylococeus awreus NCTC 6447, two Gram negative
bactenia (Escherichia coli NCTC 8196, and Pseudomonas aeruginosa
NCTC 6750). The tested organisms were obtained from the Department of
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Microbiology, Faculty of Pharmacy, University of Khartoum. Thirty eight
climical  isolates, Protews wuigaris, Preudomonas aeruginosa,
Staphviococeus  awreus  and  Klebsiella pnewmomiae were collected
randomly from Sudangse patients attending Soba Hospital. Khartoum
Teaching Hospital and the National Health laboratorv. The bactenal
cultures were maintamed on nutnient agar (Oxoid) and incubated at 37 °C
for 18 hours and then used for the tests.

ANTIMICROBIAL TEST .

The cup-plate agar diffusion method ™ was adopted, with some minor_
modifications, to assess the antibacterial activity of the prepared extracts.
Two ml of the standardized bacterial stock suspension (10" - 10° colony
formuing units per ml) were thoroughiv mixed with 250 ml of sterile melted
nutrient agar which was mamtained at 45 *C

Twenty ml ahquots of the mnoculated nutrient agar were distributed into
sterile Petni dishes. The agar was left to set, and in each of these plates,
five cups (10mm in diameter) were cut using a sterile cork borer (NO 4)
and the agar discs were removed Alternate cups were filled with 0.1 ml of
cach of the extracts, using standard Pasteur pipettes. and allowed to diffuse
at room temperature for two hours The plates were then imcubated in the
upright position, at 37 °C for I8 hours. Three replicates were carned for
each extract aganst each of the test orgamsms. Simultancously, positive
controls, mvolving addition of respective solvents and antibiotics
(ampicillin and neomycin), instead of the extracts, were camied out. After
incubation. diameters of resultant growth inhibition zones were measured.
averaged and the mean values were tabulated.

The mimimum inhibitory concentration (MIC) of aqueous and methanolic
extracts against standard orgamisms was determined usmg agar dilution
method '

Phyvtochemical screening of Combretum acniearum was carnied out using
methods adopted by similar survey '™

RESULTS

Table (1) represents antibacteral activity against standard orgamsms and
Tabie (2) represents antibactenial actrvity against climical isolates.
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.-.-f-bl'll-_! H Combretum acwlestum Vent against four standard organisms

Flanipart | Exmct | Yoeld Inlubitson rone (mm) *MIC (mg/ ml)
= E

4 Bs |Sa [Ec |Pss Hs Sa |Ec Psa
Leal ri. 432 | T+ 00 | 00 | 00 00 Nd Nd Nd Nd

MeOH 958 | F+Tam+s+ 602|190 K0 599 19 11.98 5.99

HO 2001 | Tan+++ 00| 200]200] 20 1226 12513 >5025 | S0
Ampscithin o4 210|230 170 160 Nd Nd Nd Nd
| (30ug\mi)
Meomyein 004 1701210 180 170 Nd Nd Nd Nd
($0ugiml)

e MIC= mimmum inhibitory concentration. B.y= Bacillus subtilis, 8 a= Stophylococous aurens: £ o= Escherchia
coll, Psa= Pseudomonas aeruginosa F= flavonoids, Tan= Tannins, T= Trterpencs. + , low concentration. +++.

; Nd not done. Test concentration of extract, 45 mg/ml 0.1 ml cup, nlibiion zones are the
mean of 3 replicates.

high concentration
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Table 2 : Sensitivity of clinical isolates towards Combretum aculeatum

Vent leaves extracts:
Clinical isolates (n) Sensitive strains(n)
Leaf extracts
Microorganisgys | Source McOH | H,0

E coli Uirinary tract(13) 12 12

S aurens Abcess(1) 1 |

Ear(1) 1 1

Urinary tract (5) 4 3

Wound 3 1]

Ps. aeruginosa Ear (2) gE. 2

Unnary tract (2) 2 1

Wound (3) 2 |

Promlgarts Ear(1) 8 f

Uninary tract (3) 5 5

K pneumoniae ‘Wound (3) 3 2

The sensitive orgamisms are those exhibiting 15 mm inhibition zone or
more. Test concentration of extracts 45 mg /mL0 | /ml/cup
DISCUSSION

Combretum  aculeatum Vent was screened against four standard
organisms 1, ¢ B subnlis. S aurens. E colt and Ps. aeruginosa The leaves
petroleum ether extract was completely nactive against the organisms
tested The methanolic and aqueous extract exhibited high antibacterial
activity against the two Gram positive and the two Gram negative
organisms. It mav be concluded that the methanolic and aqueous extracts
nhibited both Gram positive and Gram negative organisms with inhibitory
action almost similar 10 40 ug'mi ampicillin and ncomycm and thesc
results may justify its traditional uses in folk medicine

Testing leaves methanolic and aqueous extracts of C acwfeatum against
different clinical isolates, 1t was found that methanolic extract showed
higher activity than aqueous extract  Among the clinical isolates tested,
Psewdomonas aeruginosa was found to be more resistant to the extract
than the rest of the organisms

The minimum mhibitory concentration of (' geuleatum against the four
organisms showed that the methanolic extract against both Gram positive
organisms 18 more active than that of the Gram negative organisms. The
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antibacterial activity of C. aculeatum mmght be due to the presence of
tannins detected by phytochemical screening,
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