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ABSTRACT

Utilization of adventitious root sap of Musanga iggioides for various health and nutritional purgssin humans
and livestock have been reported by many traditi@ra rural dwellers in Uyo metropolis. The presetady
guantitatively investigated the bioactive and eletakcomposition and the antimicrobial activitiektbe sap for the
purpose of establishing its medicinal propertieee Bap was shown to contain medicinally significamount of
tannins and saponins, with amount of oxalate thas guite below toxic dose. An appreciable amoumpogdissium
(6.38940342mg/L), calcium (34.330+2.273mg/L), magjum  (5.34440.115mg/L) and phosphorus
(12.150£1.737mg/L), with a low level of sodium ([ ®10.022mg/L) were found in the sap. Very low antaafn
heavy metals were demonstrated in the sap. The sapt of Musanga cecropioides produced significant
antimicrobial activities against both gram negateved gram positive bacterial and significant antifial activity.
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INTRODUCTION

In sub-Sahara Africa, and indeed many other regiditise world, health care delivery largely depeadghe use of
plant parts and extracts. Reports on the effecthade medicinal plants on animal and human heaéhdiverse.
Although these effects are largely attributed ® dlstive components of these plant materials [¥&f]jnformation

on the chemical composition of many of these plaaterials are still scarce [3]. The chemical evdumaof

medicinal plants and their isolates have transfdrimaditional medicine from an almost invisible deainto a
modern industrial enterprise, capable of makingifitant contribution to both health care delivenyd economic
growth of most developing countries [4]. Moreovidre World Health Organization (W.H.O.) had recoeguiz
traditional herbal medicine as a building blockpoimary health care [SMusanga Cecropioideis a common tree
found in tropical African forest reported as a watof Angola, Cameroon, Cote d* Voire, DemocratiEpRblic of

Congo, Ethiopia, Ghana, Liberia, Sierra Leon, Sudago, Uganda and Nigeria [6]. It is abundantvirasp forest,
river or lake side and has an altitude of 700-12@Qmwvith large adventitious roots. The fruits arspdirsed by
elephants and animals. They are raised from seBPdiimocratic Republic of Congo [7,6].

Many researchers have reported on the medical oseklfferent parts ofMusanga Cecropioidesn different
countries of tropical Africa. Uterotonic effect tfe leaves has been reported by Kamaatyal., [8], while the
hypotensive effects of for both the water extrddthe leaf and stem bark was reported by Donginal, [9]. The
bark-macerate is used as a decoction for pulmodigrders, while the bark scrapings are used axdbparifier,
galactogogue, analgesic and antipyretics [6].Themaiitious root sap is used as topical embrocdtompulmonary
congestion and as lactation stimulants. The roptisalso used as pain killer and in the treatneémheumatism,
blood disorders and venereal diseases [6,7].
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Some researchers had studied the chemical congrositithe plant and reported the isolation of iges, vitexin,
choloroganic acid and procyanidins from the leawdsch are reported to be responsible for the hgpesive effect
of the leaf extract. Phytochemical studies of tha@ves and stem bark requited the presence ofpeiterd acid,
alkaloid, tannins, flavonoids, saponins and glydesi[10,11,12,13].

The aerial roots and the young branches are notetthéir capacity to yielding large amount of pdéagap which is
a source of drinking water and of great importatacseveral tribes in South-East Nigeria and West€ameroon
[6]. The villagers depend upon it in dry seasongntdrs and monkeys are reported to draw imprompiksl from
the root sap. [6].

Despite the extensive consumption of the root shpMo cecropioidesfor various purposes, the chemical
composition of the root sap is still not reportétie present study is designed to evaluate the daticdmposition
of the root sap of the plant and also study tharaetobial properties, which will serve as a prahary study on the
safety of this widely used plant product. It wilka supply some basic information on the mechammction of
certain medicinal effect attributed to the root saghe plant.

MATERIALSAND METHODS

Collection and I dentification of Sample Plant

The plant sample was collected from African Regiofiguaculture Centre, Alun in River State, SouthiBo
Region of Nigeria. The plant was identified andheuticated by the Department of Botany, UniversityUyo,
Nigeria. The microorganism isolate was obtainedhat University of Uyo Health Centre and Pharmacalti
Microbiology Laboratory of the University of Uyoh€ root sap was obtained by cutting an adventitioas of the
plant slantingly and allowing the sap to flow fneéhto a clean conical flash, while the sap for moiological
analysis was directly collected into a plain stesbmple bottles. The root sap was analyzed wghirhours of
collection.

Deter mination of Chemical Composition

All chemicals and reagents used in this work wéranalytical grade

Bioactive components of the sap were determinethéynethods of A. O. A. C [14]. Quantitative detaration of
elemental composition was carried by using Atomitséyption spectrometry (AAS) (Unicam, Perkin-EungiK.).

Antimicrobial Activities

Antibacterial and antifungal activities were detared by agar difference method [15]. All bacteniddtes were
incubated at 3T while fungal plates were incubated af@8Gentamycin and streptomycin were used as stdndar
for bacterial activities, while nystatin was used fungal activities.

RESULTS

The Bioactive Components
Result of phytochemical analysis of the adventgioaot sap oMusanga cecropioidesre shown in table I.

TABLE 1: Results of Phytochemical Composition of the Root Sap of M. Cecropioides

. Quantity (mg/100ml)

Phytochemical Mean + SD
Hydrocyanide (HCN) 0.00
Total oxalate 26.40+4.52
Soluble oxalate 8.80+0.33
Tannin 6.23+1.65
Saponin 3.81+0.48
Alkaloids 0.00
Phytate 0.00

Elemental Composition
The results of element composition of the rootaald. cecropioides is shown in Table 2 below

Antimicrobial Activities
The inhibition zones of different concentrationgtod root sap of. cecropioidedor different organisms are shown
on Table 3.
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TABLE 2: Elemental Components of the Root Sap of M. Cecropioides

Quantity (mg/L)
Elements Mean + SD
Calcium (Ca) 34.330+2.273

Phosphorus (P)

12.150+1.737

Magnesium (Mg) 5.344+0.115
Potassium (K) 6.389+0342
Sodium (Na) 0.109+0.022
Zinc (Zn) 0.091+0.007
Iron (Fe) 0.074+0.004
Copper (Cu) 0.11040.012
Cadmium (Cd) 0.010 £ 0,001

TABLE 3: Inhibition Zones of microor ganismswith different concentrations of Root Sap of M. Cecropioides

Test organism Zone of inhibition (mm) with different concentration of Root sap (mg/ml)
125 250 400 500 concentrated standard
E. coli 12.0 13.0 16.0 16.0 20.0 25.0
Streptococcus sp - - 4.0 6.0 10.0 20.0
Staphylococcus sp - 3.0 6.0 7.0 12.0 21.0
Candida albicans 3.0 4.0 7.0 11.0 14.0 15.0
DISCUSSION

Traditionally Musangacecropioideds of great importance among the rural dwellerékimva Ibom state Nigeria in
the treatment of various ailments. There are fi@uhl report of its use in the treatment of uppespiratory tract
infection (cough), treatment of dirty wounds andnsach upset. Among the women there are reportshkatoot
sap is use in the treatment of vaginal candididsi® Musangacecropioideghere are other medicinal plants with
various medicinal benefits but there no known gtfieninterpretation apart from their perceivedditional uses.
Therefore our objective for this research worloigstablish its antimicrobial activities

Evaluation of the bioactive composition of root saipMusangacecropioidesshow that total oxalate level of
26.40+4.52 mg/dl and soluble oxalate level of 8@B3 mg/dl. Oxalate is an antitnutrient and theulsla
component of oxalate is that which is toxic to Hualy, with a lethal dose range of 200-500 mg [T®js level of
oxalate in the sap is far below the toxic dose. iistration of 1-4 g/kg of the sap to experimeraimals did not
show sign of acute toxicity [7].

The concentration of tannin in the root sap is $£1285 mg/L. The level of tannin may contribute toet
antimicrobial properties of the root sap. Tanniosld precipitate proteins, especially proline-rigfoteins, which
may be useful in the treatment of wounds and bjéhs

The root sap contains 3.81+0.48 mg/100d! of samofilfable 1). Saponins have antimicrobial activitigstheir
ability to complex with sterols in fungal and ba@émembranes [17]. This may also account forah&nfective
properties of the root sap. Hydorcyanide, phytate alkaloids were not found in the root sapvbfcecropioides
The absence of these antitnutrients in the roob$dme tree make the sap absolutely non-toxiamtmals [7].

The levels of micro and macro elements are shovifalrie 2. Calcium level in the root sap is 34.33@¥2 mg/L.
This appreciable level of calcium may play a raletlhie use of the root sap as lactation stimulawt ianthe
treatment of paralysis [6].

The concentration of potassium and sodium in thet ap are 6.389+0342 mg/L and 0.109+0.022 mg/L
respectively. This concentration of potassium, wédatively very low level of sodium in the sap mag responsible
for its hypotensive effect due to their effectstiba heart and smooth muscles.

Phosphorus content of the root sap is 12.150+17@T and that of magnesium is 5.344+0.115 mg/L.dphorus
is required in biochemical reactions as the curydc energy transformation. Magnesium plays andrtgmt role
as capacitor for enzymes, especially ATP-depenperdesses [18]. The levels of phosphate and magnesiay
account for the diverse physiochemical effectdefroot sap and also account for its mechanicalegal

The level of heavy metal assessed, namely Zincmad, Copper and Iron are 0.091+0.007 mg/L, 0.07da0
mg/L, 0.110+0.012 mg/L and 0.010 + 0.001 mg/L resipely. These levels show that the root sap daas n
accumulate these metallic elements, and therefiaag,not pose any adverse health effect to users.
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The result of this studies reveal that the root efplusanga cecropioideproduced significant antimicrobial
activities against both gram negative and gramtipesbacterial and significant antifungal activifjhe results are
recorded in Table 3. The antimicrobial activitiefstioe root sap of the tree has been attributechéochemical

constituents of the sap [19]. The root sap was raosve againsEscherichia Coli with an inhibition zone of 20
mm, when compared with standard (25mm). The rgptisalso active againstreptococcus spndstaphylococcus
sp with inhibition zones of 10 mm and 12 mm respestiiy when compared with the standards (20 mm anchi2il

respectively). This may be why the root sap isatife in the treatment of wounds, burns and diafi6é.

Candida Albicanshas a significant zone of inhibition, (14 mm) akhthe same as the standard nystatin (16 mm).
This may explain the effectiveness of the sap againgworm, mouth sore and vaginal infection [6].

The results of this study show thistusanga cecropioidepossess antimicrobial activity and could be a mote
therapeutic agent against burns.
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