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ABSTRACT

Phytochemical screening of the rootbark extracts of Enrada abyssinica using standard methods revealed the
presence of alkaloids. saponins. flavoniods, steroidal nucleus. tannins and digitalis glycosides. The in vitro
antibacterial and antifungal efficacy of thesc extracts in comparison with commercial antimicrobial agents
were studied using the agar-well diffusion method against some Gram-positive and Gram-negative bacteria
and some fungal strains. The results showed that the methanolic extract of the rootbark was quite active
against all tested bacterial and tfungal strains. The extract significantly inhibited the growth of Gram-negative
Salmanella typhi and Escherichia coli where chloramphenicol, ciprofloxacin and ampicillin failed. The
methanolic extract and the n-butanol soluble portion of the methanolic extract also significantly inhibited
the growth of Candida albicans, an activity similar to that of terbinafine. In conclusion. the plant extract
could be explored for possible antimicrobial agents after further work has been done to isolate and
characterize the active constituents responsible for the observed effects and their minimum inhibitory
concentrations determined..
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Introduction

Entada abyssinica Steud. ex. A. Rich. (Fabaccac) is a small low branching trec widely distributed in tropical
Africa [Keay. 1989]. Locally. the plant is called Tawatsa” in Hausa. “Angaramiri” in Igbo. and ~Gbengbe™ in
Yoruba. A decoction of the rootbark of the plant is used by the Tan gayikans as a remedy for rheumatism [Watt and
Brever-Brandwijk. 1962: Freiburghaus ef al., 1996]. Another report shows that a decoction of the root is used
against malaria, cough and catarrh [Hardi, 1964]. In Tanzania. an infusion of the dried root is taken for epilepsy
[Mathias. 1982]. while in Uganda. the boiled root extract of the plant is used for the treatment of sleeping sickness
[Freiburghaus ef al., 1996). In continuation of the search in our laboratory to evaluate the antimicrobial potentials
of I ahyssinica. the present study was undertaken to assess in vitro antibacterial and antifungal activities of various
extracts of the rootbark of the plant against a broad spectrum of Gram-positive and Gram-negative bacteria and

some fungal organisms using commercial reference antibiotics for comparative studies. A review of the literature
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Results and Discussion
Table T summarizes the phytoc hemicals i (he p
abvssinica The Moand BM CNITACts contamed ven l.n
digitahs ghveostdes: while tanning
concentrations. respectively

M. EM. BM and AM portions ol the rootbatk of [ntada
gh concentrations of alkaloids. fMlavonoids. saponins and
'mf] sterordal nuclens were found in the M and P extracts in similar very high
Mostof the phyvtochemicals were absent 1 the P and AM extracts

: . > whe e o . .
Table 1. Phyvtochemicals present in the extracts of the rootbark of Fntada abvssinica

Phytochemcal

Observations

= M EM BM AM
Alkaloid s . . |
Flavonod -+t +4+ 4+
Saponins s N o X
sterordal nucleus g r M
Tannin At " 0
Digitalis glvcoside At N e -
Phlobatannin

Anthraquinone

P petroleum cther extract: M = methanol extract: EM = cthylacetate-soluble portion of partitioned methanol extract: BM - n-
butanol soluble portion of partitioned methanol extract: AM = residual aqueous portion of partitioned methanol extract:
absent: low concentration: ~+ = high concentration: +++ = very high concentration

The v vitro antibacterial screening of the various extracts of the rootbark of 7. abyssinica (Table 2), revealed
that the methanolic extract and its n-butanol soluble portion showed appreciable activities against both Gram-
positive and Gram-negative bacteria with the methanolic extract giving significant inhibitions against Gram-positive
B. subnlis. Gram-negative S. fyphi and 2. coli better than chloramphenicol, ciprofloxacin and ampicillin. which arc
commercial antibiotics. The petroleum ether, remaining water extracts and controls expressed no activity against
all the tested bacterial strains.

Table 2. /n vitro antibacterial activities of Enlada abyssinica rootbark extracts and some commercial antibiotics

Test compound

Zone of inhibition of test organisms (mm)

Staphyvlococcus Bacillis Pseudonomas Proteus Salmonella  Escherichia
aureus subtilis aruginosa vulgaris tvphi coli

P N : . : _
M 14.0+1.41 18.5+0.71 13.5+0.71 145+0.71 190+ 141 200+0.71
EM = - = i
BM 12.5+£0.71 15.5+0.71 155+ 0.71 - 115071 1454071
AM 11.5+0.71 0.95+0.71 105+ 0.7
Chloroform ~
Methanol
Chloramphenicol =
Ciprofloxacin =~ 34.5+0.71 240+ 1.41 35.5+0.71 31.0+ 0.00 ~
Gentamicin 36.5+0.71 22.5+0.71 30.5+0.71 200+£0.00  225+£071 365+1.73
Ampicillin - - 23.5+0.71 =

P. was dissolved in CHCL, (2000 (g/mly; M. EM and BM were dissolved in MeOH (2000 wg/ml): standards were dissolved in
distilled water (1000 ug/}ﬂl); CHCl; and McOH served as negative controls; - = no inhibition; values are mean of triplicate

readings; P
BM

petroleum ether extract: M = methanol extract; EM = ethylacetate-soluble portion ol partitioned methanol extract:
n-butanol soluble portion of partitioned methanol extract; AM = residual aqueous portion of partitioned methunol extract:

The in vitro antifungal activities of the extracts (Table 3), revealed that all the fungal strains were weakly

| susceptible to the methanol extract of the rootbark of £. abyssinica. The methanolic extract and the n-butanol
+ soluble portion of the methanolic extract si gnificantly reduced the growth of €. albicans with inhibitory activitics
-~ similar to that of terbinafinc and better than that of tioconazole and ketoconazole. Earlier, Jones [1984] has listed

Scanned with CamScanner



1986] suggCSled the emerge

, it et al [ displayed w -
> | .. oxtracts display eak ap {
- while Al other CXT< t‘f“nga]

0% i V! . L ts.
) h-mmn:l/”k ,'171 } hnwmmﬂ L, ¢ 'mliluni—!“] agett
{0 ' 4 Jferet e«
" aryid cststant strat wtmen el . ‘
Candida sp. as 19550 quning WO o with | some commercial antifungy) ,
resistant stranns of Candid pe i comp: 1 extracts and: 48ty
wetivities against the fungal st cd I‘“’m"“ ) —
‘ o tadad abysste T anisms (mm)
A activities of £71€ —— | of test org! )
Table 3. /nwitro antifungiat« 5 { m]”hl“” T ’['\“
[ SO jn S
Lot Trichophyton mch”phl‘ton
Test ‘-nll)[‘t‘lllhl ‘\/u’}'}f’/l’“ I'”[)’»l{/” f/)ﬂ.\'l(yam\
A (===
(andida niger /(,/A/~<"",~ TS
albicans — —— 22_() + ]41
— 20.5 %071 16.8 + 1.49 12844,
p 16.8 + 2.86 20.5+0.71 200,
M 20.0 +0.00 135 L3
EM
BM 20.0 + 0.00
AM .
Chloroform , 61.3 % 6.85 65 () £49,
‘\‘lclh‘:mO‘] 62.0 = 5.40 42.0 £7.35 423 14
Terbiafine 19.9+1.26 +4.56 : .
) . 31.04 +4.42 240+
Tioconazole 143+ 1.50 1304 5.45 17.3 4. 4
Ketoconazole o

dissolved in Me

. standards were dissoly e
OH (2000 wg/ml); s ssolveg ;
P_ was dissolved in CHCI, (2000 1ig/ml); M, EM and BM were dt ntrols, - = noO inhibition; values are mean of trip}.,.
disulled \\"nlcr (1000 ugvSmI)' CHd3 and MeOH served as negative cOli ta1 e-soluble portion of partitioned methanol exy.
readings: P = petroleum cthc} extract: M = methanol extract; EM = eﬁhy L'li(zﬁl'll azlueous portion of partitioned methanol extry .
BM  n-butanol soluble portion of partitioned methanol extract; AM = resiau?

The methanolic and methanolic-based extracts of the rootbark qf E. abyssinica dlSIill'fyed mor(}eratef z:lclm 1[',3;
against the tested bacterial and fungal strains in this study. Thls coulld be du§ to the Prcse ce of the hll;g.‘
concentrations of one or more of the active phytochemicals of medium or high polarity SUCh as Stf:ro’d& ?lkalmui
flavonoids. saponins and tannins in the plant as shown in Table 1. These metabolites even in rejlanvel_v lor
concentrations, could be responsible for the antimicrobial activities detected [Dall Agnol et al., 20()3].. However
minor components, as well as possible synergic effect(s) between these constituents could also contribute to th
observed antimicrobial effects [Paulo et al., 1997].

The present investigation, thus justifies the traditional uses of the rootbark of the plant in the treatmentc
infections. It also suggests that the plant could be explored for possible antimicrobial agents. However, further wor

is required to isolate and characterize the active constituents responsible for the observed effects and to determit
their minimum inhibitory concentrations (MIC).
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