PHYTOCHEMICAL SCREENING AND ANTIMICROBIAL ACTIVITY OF THE ROOT
AND STEM BARK EXTRACT OF FICUS SYCOMORUS ON SOME SELECTED
MICRO-ORGANISMS

Abstract

This study was conducted to carryout preliminary phytochemical analysis and in vitro
antimicrobial activities of agueous and ethanolic root and stem bark extracts of Ficus sycomorus.
Qualitative phytochemical analysis for tannins, saponin, terpenoids, flavonoids, alkaloids,
glycosides, steroids, phenols, and reducing sugar was done using standard methods , hfhﬁef
antimicrobial activities of the extracts were tested against four micro- organisms; Escherichia
coli, Staphylococcus aureus, Shigella dysentrae, and Salmonella typhi. Agar well diffusion
method was used for the antimicrobial studies. Phytochemical screening of both root and stem
bark aqueous extracts showed the presence of tannin, saponin, terpeniod, flavonoid , alkaloids,
glycoside, steroid, reducing sugar, and phenol. Glycoside was not detected in both the aqueous
and ethanolic extracts of the root bark. The result of the antimicrobial studies showed that the
aqueous root extract have higher antimicrobial activity ranging from (2-12 mm) on the tested
microorganisms than aqueous stem bark extract (3-9 mm), while for ethanol extract both stem
and root bark extract has almost the same effect or antimicrobial activity on the tested pathogens
ranging from (2-15 mm) which is having higher activity compared to the aqueous extracts. The
Minimum inhibitory concentration (MIC) and Minimum bactericidal concentration (MBC) of
both the extracts were found to be 50 mg/mL and 100 mg/mL respectively. From this study, it
can therefore be concluded that, the root and stem bark extract is a potential antimicrobial agents
which support the claim of the traditional users of this plant in herbal medicine for the treatment

of diseases that are of microbial origin.

Key words: Ficus sycomorus, Escherichia coli, Staphylococcus aureus, Shigella dysentrae,
and Salmonella typhi, phytochemical screening and antimicrobial activity.
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Nature has been a source of medicinal agents for thousands of years and an impressive number
of modern drugs have been isolated from natural sources (Cragg and Newman, 2001). At least
12000 of such compounds have been isolated so far, a number estimated to be less than 10% of
the total (Tapsell, 2006, Lai and, Roy, 2004). Chemical compounds in plants mediates their
effects on human body through processes identical to those we already understood for kheir[
chemical compound in conventional drugs in terms of how they work. This enables herbal
medicines to have beneficial pharmacology, but also gives them the same potential as

pharmaceutical drugs to cause side effects (Tapsell, 2006, Lai and Roy 2004) .

Plant lives longer than every other living things due to their ability to synthesized
agents, as a result of this, their susceptibility to diseases attack to some extent is low as compared

to other living things (personal contact,15" January 2016).

This research work was carried out to study the Phytochemical screening and in vitro anti-

microbial activities of root and stem bark extract of Ficus sycomorus on some selected micro

fig. Spanish call it “sicomoro”. The Sukur people call it “Dashakwai” , Tiv people called it

“Tur’’, in Hausa it is known as “Baure”, Kilba and Marghi people called it “Kamda” , in Fali

Language is called “Boduven” and Gude call it “Bodeva” (personal contact,15™ January 2016). It

Northern Nigeria for treatment of diseases like diarrhea, dysentery, cough, soar throat, chest

diseases, and infertility and as antidote for snake, *

The relevance of this plant in traditional medicine is as a result of the secondary metabolites such
as glycosides, reducing sugar, phenols, saponins, steroids, tannins, alkaloids, terpenoids and
flavonoids which they have been screened to contain. Also referred to as phytochemicals, they

are reported to possess inhibitory activities against the growth and disease inducing activities of
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some pathogenic microorganisms (Hassan, 2005; Oyeleke et al., 2008; Sandabe et al., 2006;
Solomon-Wisdom et al., 2011 Stary, 1998; Udobi et al., 2008).

MATERIALS AND METHODS

Sample Collection and identification of plant material.

Plant roots and stem-barks of the plant Ficus Sycomorus were collected from Sukur Kingdom in
Madagali Local Government Area, Adamawa State, Nigeria. It was identified and authenticated
by a Botanist from the Department of Biological Sciences, Adamawa State University, Mubi.
Sample preparation

The root or Stem-barks (cut into small pieces) washed with water and rinsed with distilled water
and pestle and sieve using clean Kitchen sieve to obtain a fine powder and was stored in a tight
container until required for use.

Extraction
Aqueous extraction

For the aqueous extraction, decoction procedure was used. Two hundred grams (200 g) each of

water in a beaker and heated to boil. It was left to cool and then filtered using sterile filter paper

(Whatman No 1) into a clean conical flask. The filtrate was concentrated on a water bath at a
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of sixty degree Celsius (60°C).The dried extract was then weighed and stored in tightly closed

bottles in a refrigerator until required.

Quialitative Phytochemical analysis.

The qualitative phytochemical screening of the samples was carried out as described by
Harborne (1973), Nweze et al., (2004) and Senthilkumar and Reetha, (2009) with slight
modification. The root or stem bark extracts was screened for carbohydrates, alkaloids,
flavonoids, steroids, phenols and tannins, saponin, glycosides, and proteins.

Test for Tannins

To 1 mL of plant extract, 2 mL of 5 % ferric chloride was added. Formation of dark blue or
greenish black indicates the presence of tannins.

Test for Saponins

To 1 mL of plant extract, 5-10 mL of distilled water was added and shaken in a graduated
cylinder for 15 min. Formation of 1 cm layer of foam indicates the presence of Saponins.

Test for Terpenoids

To 5mL of aqueous extract of each plant sample was mixed with 2mL of CHCI; in a test tube
and then 3mL of concentrated H,SO,4 will carefully be added to the mixture to form a layer. An

interface with a reddish brown coloration will indicate that terpenoids constituent is present.

Test for Flavonoids

i) To 2 mL of plant extract 1 mL of 1N aqueous NaOH solution was added and observed for the
formation of yellow-orange colouration.

ii) 2 mL of plant extract was treated with 4 drops of concentrated sulphuric acid and observed for
the formation of orange colour.

Test for Alkaloids

To 2 mL of plant extract, 2 mL of concentrated hydrochloric acid was added. Then 3 drops of
Mayer’s reagent was added. Presence of green colour or white precipitate indicates the presence
of alkaloids.

Test for glycosides



To 2 mL of plant extract, 1 mL of glacial acetic acid and 5% ferric chloride was added. To these
3 drops of concentrated sulphuric acid was added. Presence of greenish blue colour indicates the

presence of glycosides.

Test for Steroids

To 1 mL of plant extract, equal volume of chloroform and 3 drops of concentrated sulphuric acid
was added. Formation of brown ring indicates the presence of steroids.

Test for phenols

To 1 mL of the extract, 2 mL of distilled water followed by 5 drops of 10% ferric chloride was
added. Formation of blue or green colour indicates presence of phenols.

Test for reducing Sugar

To 2 mL of plant extract, 1 mL of Molisch reagent and 4 drops of concentrated sulphuric acid

was added. Formation of purple or reddish ring indicates the presence of carbohydrates.

Antimicrobial Analysis

Antimicrobial test; E.Coli, Shigella dysentrae ,Salmonella typhi and Staphylococcus aureus were
used in this study. The microorganisms were obtained at the microbiology laboratory of
Modibbo Adama University of Technology, (MAUTECH) Yola.

Preparation of inoculants and inoculation (using Agar Well Diffusion method)

The method described in the National committee for Clinical Laboratory Standard (1997) was
used. This was determined by dispensing 10 mL of nutrient agar into a sterile Petri dish and

shaken for evenly distribution and allowed to solidify.

\Five wells, 4mm each in diameter were created using cork borer and a wire loop was used to
pick the microorganism from the culture plate and smeared into the Petri dish containing the

solidified nutrient agar and the well was filled with the drops of the extract and a standard drug

(tetracycline capsule 100 pg/mL) to compare the activity of the extracts with various -
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A candle light was used to sterilize the wire loop after picking the microorganisms from the plate

at room temperature 37 °C. The zones of inhibitions developed were measured using a

transparent ruler in (mm) and the zone of inhibition for each concentration were measured and

recorded.

Media preparation

Thirty eight gram (38g) of Mueller Hinton agar was weighed using weighing balance and was
dissolved in 1000 mL of distilled water in a conical flask by swirling. The flask was covered
with cotton wool and the flask content was autoclaved at 121°C for 15 minutes in an autoclave. It
was holed down to about 45°C after which it was dispensed into Petri dishes aseptically and was

then allowed to gelled.

\Determination of the Minimum Inhibitory Concentration (MIC)\

The minimum inhibitory concentration of the extract was evaluated by the method described by
Greenwood (1989).

The extract concentration were serially diluted with distilled water to various concentrations of

: the cultured medium was added to each test tube and incubated for 24hrs at 37°C .The

tube

The minimum bactericidal concentration (MBC) was determined after the minimum inhibitory
concentration (MIC) was obtained. This was carried out by selecting the test tube that shows no
growth during the MIC determination. A loopful from the test tube containing the media and the
extract were inoculated into a sterile nutrient broth media. This was further incubated for another
24-48 hrs at 37°C for bacteria, after which was examined for bacteria for any microbial growth.

The lowest concentration at which no growth was observed on the plate was taken as the MBC.
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RESULTS AND DISCUSSION

Table 1: Percentage yield of the root and stem extracts

Extract Initial weight YIELD(g) %
ERE 150.00g 11.00g 7.33
ESBE 150.00g 16.00g 10.67
ARE 200.00g 12.23g 6.12
ASBE 200.00g 11.169 5.58
Key:

ERBE------ Ethanol Root Extract
ESBE----- Ethanol Stem Bark Extract
ARBE------ Aqueous Root Extract

ASBE-----Aqueous Stem Bark Extract



Table 2: Qualitative Phytochemical analysis of the root and stem bark extract of
Ficus sycomorus

Aqueous extract Ethanol extract

TEST Rpot  Stem bark Root Stem bark
Tannins + + + +
Saponin + + + +
Terpenoid + + + +
Flavonoids + + + +
Alkaloids + + + +
Glycosides _ 2 + +
Steroids + & + +
Phenols + + + +
Reducing sugar + + + +
+ = Present - = Absent



Table 3: Zone of Inhibition in (mm) Agueous Root bark Extract (ARBE) Against
Opportunistic Pathogens.

S/No. Name of Organism Concentration mg/mL
100 50 25 12.5 Tetracyline(Control)
S. aureus 7 6 5 2 13
Escherichia coli 10 8 7 4 20
Salmonella spp 12 7 5 R BN { Comment [sp34]: Write: No inhibition
Shigella spp 10 9 7 4 13
Key:
R o sari Etrac o ARBE Y N e

considered as effective against the test bacteria. You

may get such effect in plant extracts of many plants.
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Table 4: Zone of inhibition in (mm) of Aqueous stem bark extract (ASBE) against

Opportunistic Pathogen

Name of Organism Concentration mg/mL
100 50 25 12.5 Tetracycline(Control)
S. aureus 9 6 4 3 7
Escherichia coli R R o 4 T N \:Comment [sp36]: No ZI
Salmonellaspp 7 5 4 3 8 \ Comment [sp37]: Addname of sp
Shigella Sppt 777777777 9 6 5 4 oo \ Comment [sp38]: Add name of sp
Key: Resistant-------- R Aqueous stem bark extract ----ASBE
Table 5: Zone of Inhibition in (mm) of Ethanol stem bark extract (ESBE) against )
Opportunistic Pathogens { comment [sp39]: delete
Name of Organism Concentration mg/mL
100 50 25 12.5 Tetracycline(Control)
S. aureus 6 5 4 2 10
Escherichia coli 15 9 3 2 12
Salmonellaspp 10 6 5 . 3 @ ( Comment [sp40]: add sp name
Shigella SppL VWY 5 0 4 oo 5 6 \ Comment [sp41]: add sp name
Key:  Ethanol stems bark extract-------- ESBE
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S/No.  Name of Organism Concentration mg/mL

100 50 25 12.5 Tetracycline(Control)
S. aureus 6 5 4 2 10
Escherichia coli 15 9 3 2 12
Salmonella spp 10 5 6 3 11
Shigella spp 10 5 5 4 16

Table 6: Zone of Inhibition (mm) of Ethanol root bark Extract (ERBE) against
Opportunistic Pathogens.

Key: Ethanolic root bark extract------ ERBE

Table 7: The Result of Minimum Inhibitory Concentration (MIC) of both aqueous and ethanol

extracts of root and stem bark of Ficus sycomorus

100 50 25 12.5
Staphylococcus aureus - - + +
Escherichia coli - - + +
Microorganism MIC (mg/mL)
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Salmonella spp - - + +
Shigella spp - - + +

+ = Growth ; - = No growth

100 50 25 125
Staphylococcus aureus - + + +
Escherichia coli - + + +
Salmonella spp - + + +
Shigella spp - + + +

Table 8: The Result of Minimum Bactricidal Concentration (MBC) of both aqueous and ethanol

extracts of root and stem bark of Ficus sycomorus " Comment [sp43]: Table 7 and table 8 should be |
””””””””””””””””””” given before the tables of antimicrobial efficacy
testing, as these were performed earlier than the

antimicrobial tests.

Microorganism MBC (mg/mL)
+ = Growth ; - = No growth
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Tables 3 — 6 above, is the result of the zones of inhibition of the different extracts (ARBE,
ASBE, ESBE and ERBE) against the tested pathogens, it showed that the extracts have dose
dependent antimicrobial activities against the pathogens at various concentrations used in this
study. It was noticed that the extract was more effective at concentration of 100 mg/mL, but the
effectiveness increases as the concentration increases. The highest activity was shown by the
ESBE and ERBE at 100 mg/mL (15mm) against E. Coli. Although most of the extracts at the
various concentrations used showed activity against the pathogens, it was observed on the
general that the extracts are more effective at 100 mg/mL on E.Coli, which showed similar
activity with the standard drug (Tetracycline at 100pg/mL) used. At lower concentrations, the

extracts seem to show more activity against shigella dysentraiae as seen in tables 3 - 6.

From table 3, it is revealed that the zones of inhibitions of the extract (ARBE) against the tested
pathogens showed that the extract has antimicrobial activities against the pathogens at various
concentrations respectively. It was noticed that the extract was very effective at a concentration
of 100 mg/mL, the effectiveness increases as the concentration increases. The control was more
effective on E.coli with (20 mm). Table 4 shows the zones of inhibitions of the aqueous stem
bark extract (ASBE) on the microorganisms. The result shows that the extract was effective at
different concentrations with various zones of inhibitions as the concentration  increases.
However, E.coli was resistant against the extract at higher concentration of 100 mg/mL and 50
mg/mL but effective at lower concentration 25 mg/mL and also the control which has the

highest zone of inhibition (11mm) on E.coli. From table 5, the ethanol stem bark extract (ESBE)
13
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also showed considerable antimicrobial activities on the tested clinical isolates at various
concentrations used. The result shows that at a higher concentration the extract was active
against the clinical isolates or pathogens but more effective on Shigella at lower concentration
(25 mg/mL) with zone of inhibition 10 mm, also the control was more effective with the highest
zone of inhibition 16 mm. This extract show more activity against E.coli than the control drug at
100 mg/mL with 15 mm zone of inhibition. From table 6 the results of ethanol root extract
(ERBE) against the pathogens also shows that the antimicrobial potential of the extract increases

considerably as the concentration increases.

The result of the antimicrobial activity of root and stem bark extracts in this study is similar to
that of , Abdullahi, 2014,Adeshina et al., (2010) and Bello et al., (2013) who asserted that many
plants have been reported for therapeutic purposes because of the chemical compounds
synthesized in these plants. Hence, the observed antimicrobial activity of the root and stem bark
extracts against the test organisms in this study may be due to the presence of phytochemical
components. The findings demonstrated that the stem and root bark extract were sensitive to all
the tested organisms and thus showed that the extract contained potential antimicrobial agents
such as tannin, saponin, alkaloid, glycosides as secondary metabolite responsible for curing
various sicknesses .The presence of tannin in all the extract could be probably responsible for
the observed antimicrobial activity. The claim of literature that F. sycomorus has antimicrobial
activity is hereby verified. The anti-microbial activity of the extracts, both the ethanol and
aqueous of root and stem have shown a reasonable zone of inhibition to the concentration from
12.5 — 100 mg/mL and the control drug (Tetracycline) at 100 pg/mL concentration. However,
the ASBE extracts of F. sycomorus was observed to be less potent against the tested clinical

isolate respectively.

Tables 7 and 8, shows the Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal
Concentartion (MBC) of the extracts. The result has shown that the MIC for all extracts of root
and stem bark was 50 mg/mL. At this concentration, the extract was able to inhibit the growth of
microorganisms. The result also revealed that the MBC was at 100 mg/mL these means that at
this concentration the extract was able to kill the bacteria completely. This result is similar to the
work of (Abdullahi, 2014) who reported that the Minimum Inhibitory Concentration (MIC) and
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Minimum Bactericidal Concentration (MBC) of the aqueous and ethanolic root and stem bark
extracts of Ficus sycomorus extracts ranged from 3.125 mg/mL to 100 mg/mL. This result

therefore suggests that the extracts are more of bacteriostatic.

Conclusions

Phytochemicals such as tannins, saponin, terpenoids, flavonoids, alkaloids, glycosides, steroids,
phenols and reducing sugars were all found to be present in both the aqueous extracts of roots

and stem bark of Ficus sycomorus.

From the studies of the antimicrobial activities, the research revealed that, for aqueous stem and
root bark, ARBE had more antimicrobial potentials against the selected pathogens than the
ASBE, but for ethanol stem and root bark both have almost the same inhibitory activities on the
tested pathogens.

From the research, it was noticed that both the root and stem bark have antimicrobial inhibitory
potentials on the tested pathogens. This validates the claim of the traditional users who used it to

treat diseases of microbial origin. Therefore, it can be used for therapeutic purposes.L

REFERENCES

Abdullahi M. (2014). Susceptibility Profiles of Some Bacteria Isolated From Stool of Diarrhoeal
Patients to the Stem and Root Barks Extracts of Ficus Sycomorus Linn ( Moracae).

M.Sc. Thesis Submitted to the School of Postgraduate Studies, Ahmadu Bello

University, Zaria.

15

Comment [sp45]: It can not be concluded. In
oral use, many phytochemicals are metabolized/
changed to other constituent to act. The extracts may
have some toxicity. Dose of use of the plant part is

L also very important..

Comment [sp46]: After correction/ modification
of the text, cross check all the references with the
text and then from the text with the reference table.

L Write references as per style of the journal.




Adeshina, G.O., Okeke C. L. E., Osuagwu N.O. and Ehinmidu, J.O. (2010). Preliminary in-vitro
antibacterial activities of ethanolic extracts of Ficus sycomorus Linn and Ficus
platyphylla (Moraceae) African Journal of Microbiology Research Vol. 4(8) pp 598-601.

Fatope, M.O., Ibrahim H. and Takada Y. (1993).Screening for higher plants reported as
pesticides

using the brine shrimp lethally Assay. International Journal of Pharmacology
11(6): 250-254.

Gachathi, F. N. Kikuyu(1989). botanical dictionary of plant names and uses.

Gelfand M, Mavi S, Drummond RB, Ndemera B. (1985). The traditional medicinalpractitioner
in Zimbabwe, Mambo Press. 411

Hedberg, |. & Staugard, F(1989). Traditional medicine in Botswana,Traditional medicinal
plants. The Nordic School ofPublic Health. Stockholm, Ipelegeng Publishers.

Heine, B. & Brenzinger, J (1988) . Plant concepts and plant use.An ethnobotanical survey of the
semi-arid and arid landsof East Africa. Part 4: Plant of Boran (Ethiopia andKenya). B

and G. Saarbrucken, Verlag BreintenbachPublishers,

Heine, B. & Heine, 1 (1989). Plant concepts and plant use. Anethnobotanical survey of the semi-
arid and arid landsof East Africa. Part 1: Plants of the Camus (Kenya), B and G.
Saarbrucken, Verlag Breintenbach Publishers, Pp.104.

Hartmann T, Ober D. F.(2006).Tissues distribution and biosynthesis of 1,2-saturated

pyrrolizidine alkaloids in phalaenopsis hybrids.

Hassan, S.W., Lawal M., Muhammad, B.Y., Umar, R.A., (2007). Antifungal activity and
phytochemical analysis of Column Chromatographic fractions of stem bark extracts of
Ficus syncomorus L (Muraceae). Journal of Plant Sciences. 2(2): 209-215.

Lai P.K. and Roy J., (2004). Antimicrobial and chemopreventive properties of herbs and
spices. Current Medicinal Chemistry, 11(11): 1451-1460

Landal DL, Galbreath kc, Heidtmk, Brown TD(2010).( Environmental chemistry and
toxicology of mercury.4607-4612

16



Maydell H.J (1998).Trees and shrubs of Sahel, their characteristics and uses.Gesdtchaft, fur,
Germany 105-110.

Malgras, D (2008). Prelude medicinal plants database, metafro, Avalaible
in:www.metafro.be/prelude/view_symptom

National Committee for Clinical Standards. Reference method for both dilution antifungal
susceptibility testing of yeast Approved Standard M27-APA: National Committee for
Clinical Laboratory Standards Wayne 1997.

Onyeyili, P. A.; Akiniyi, I. A. & Yakubu, T. U. (1998). Sedative,Anticonvulsant and muscle
relaxant effect of Ficusplantyphilla stem bark extract in rats. West African Journal of
Biological Science.

Orwa C, A Mutua, Kindt R, Jamnadass R, S Anthony. 2009 Agroforestry Database: a  tree
reference and selection guideVersion 4.0

http://lwww.worldagroforestry.org/sites/treedbs/treedatabases.asp).

Osadebe PO, Ukwueze SE (2004). A comparative study of the phytochemical and potentials of
five Eastern Nigeria mistletoes. Journal of Ethnopharmacology, 126(2): 287-293.

Oyeleke, S. B., Dauda, B. E. N., Boye, O. A. (2008): Antibacterial activity of Ficus capensis.
Afr. J. Biotechnol. 7: 1414 - 1417.

Pakia, M. & Cooke, J. A. (2003) The ethnobotany ofMidzichenda tribes of the coastal forest
areas inKenya: 2. Medicinal plant uses. South African Journal

Of Botany,69-95.

Rhen T, Cidlowski.(2005).Anti- inflammatory action of glucocorticoid.Engl Journal of
medicine.

Russel, A.D.(1998).Types of Antibiotics and synthetic and Antimicrobial agent.In Hugo, W.B
and Russel, A.D. Pharmaceutical Microbiology 6" edition.Blackwell ~Scientific
publications,pp 91-95.

Springbob, Karen & Kutchan, Toni M. (2009). "Introduction to the different classes of natural

products”. In Lanzotti, Virginia. Plant-Derived Natural fromProducts: Synthesis,

Function, and Application, 69-75.

17



Samuelsson, G. M.; Faraha, H.; Claeson, P.; Hages, M;Thulin, M.; Hedberg, Orwa et al.,(1992)
Inventory of plants usedIn traditional medicine in Somalia Ill. Plants of theFamilies
Lauracae-papilionaceae. J. Ethnopharmacol93-112.

Sandabe, U. K.(2002).Phytochemical and toxicological studies ofAqueous extract of Ficus
sycomorus in laboratoryAnimals. PhD thesis, University of Maiduguri,Maiduguri.
Sandabe, U. K.; Onyeyili, P. A. & Chibuzo, G. A.(2006). Phytochemical screening and effect of

aqueous extractofFicus sycomorus L (moraceae) stem bark on muscularActivity in

laboratory animals. J. Ethnopharmacol,

Sofowara A., (1993). Medicinal plants and traditional medicines in Africa, John Wiley and

Sons, New York, pp 256-259.

Solomon-Wisdom G. O., Shittu G. A., Agboola Y. A. (2011): Antimicrobial And Phytochemical
Screening Activities Of Ficus Sur (Forssk). New York Science Journal 4(1):15-18.

Swain, Tony, ed. (1968). Plants in the Development of Modern Medicine. Harvard University
Press.

Stary F. (1998): Medicinal Herbs and Plants. PP.6-20. Tiger Books International Plc. U.K.

Sparg S.G, Light ME, Staden J. (2004).Biological activities and distribution of plant and
saponins.Journal of Ethnopharmaco.

Trease G. E., Evans W. C. (1989).Textbook of Pharmacognosy. 13" Edition. W.B. Sanders
Company Ltd, London . 542-545

Trease Evans , Williams Charles Evans. (2002).Pharmacognosy,Journal of ethnopharmacology

Tapsell LC, Hemphill 1, Cobiac L, et al. (August 2006). "Health benefits of herbs And spices: the
past, the resent, the future”. Med. J. Aust. 18 (4 Suppl): 4-24.

Udobi C. E., Onaolapo J.A., Agunu A. (2008): Antibacterial activities and bioactive components

of the aqueous fraction of the stem bark of Parkia bigblobosa (JACQ) (Mimosaceae). Nigerian J.

Pharm. Sci. 7(1): 49-55.

Watcho P, Ngadjui E, Alango NP, Benoit NT, Kamanyi A. ( 2009).Reproductive

18



Effects of Ficus asperifolia (Moraceae) in female rats. African Health education of

Science.

19



