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ABSTRACT

Medicinal plants play an important role in the development of potent therapeutic agents. Parkiabiglobosais
a plant used in traditional medicine for the treatment of certain diseases. In order to scientifically apprise
some of the medical uses of parkiabiglobosa, this study aimed at making phytochemical screening and
evaluating some antifungal activities of P. biglobosaleave and bark extracts. The major phytochemical
constituent of interests such as alkaloids, glycosides and saponins are found to be present in the both
aqueous and ethanolic extracts of bark and leaves of Parkiabiglobosa. Aqueous bark extract of
Parkiabiglobosaproduced the highest zone of inhibition of (11.60 + 0.58)at concentration of 50mg/ml which
surpassed nystatin (500 IU/ml) with zone of inhibition of (9.33+0.58). The lowest zone of inhibition of
1.03+0.08 was obtained by ethanolic leaf extract at concentration of 2.5mg/ml.The fungitoxicity tests have
shown that extracts fromleaf and bark of Parkiabiglobosa at concentration of 50mg/ml can replace

synthetic drugs in the management of intertrigoinfection.

Keywords: Extracts, fungitoxicity, intertrigo, Parkiabiglobosa, medicinal plants,phytochemical.

INTRODUCTION

In Africa, many species of treesserve as sources
of food and for medicinal purposes to
indigenous people. Parkiabiglobosa tree have
been known to be a native of Africa and is an
important multipurpose tree of West African
Savannah land [1]. Various part of
Parkiabiglobosa tree are used for medicinal
purposes and have high value commercially.
Plants have the ability to synthesize a wide
variety of chemical compounds that are used to
perform important biological functions, and to
defend against attack from predators such as
insects, fungi and herbivorous mammals
[2].Chemical compounds in plants mediate their
effects on the human body through processes
identical to those already well understood for
the chemical compounds in conventional drugs;
thus herbal medicines do not differ greatly from
conventional drugs in terms of how they work.
This enables herbal medicines to be as effective
as conventional medicines, but also gives them
the same potential to cause harmful side effects
[3]. The use of plants as medicine is recognized

as an effective way to discover future

medicines.

Fungal diseases represent a critical problem to
health and they are one of the main causes of
morbidity and mortality worldwide [4]. Fungal
infections have increased worldwide largely
because of the increasing size of people at risk,
including immune compromised patients
receiving parenteral hyper alimentation and/or
broad spectrum antibiotics [5]. Other reasons are
increase in immunosuppressive conditions like
AIDS and other factors such as organ
transplantation,  leukemia,  diabetes  and
intravenous drug misuse among others [6]. An
important group of the skin pathogens are the
fungi, among which dermatophytes and candida
spp. are prominent [7, 8]. Under certain
circumstances usually associated with a
compromised host immune system, Candida
albicans and related species can become
pathogenic, causing oral, viginal and/or
systemic candidiasis [9]. Candida albicansis
notorious for causing candidiasis, it can affect
esophagus with the potential of becoming
systemic, causing a more serious condition
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called Candidemia [10]. It can also causes a
variety of infections that range from non-life
threatening mucosal candidiasis like vaginal
yeast infections, thrust, skin and diaper rash to
lethal disseminated candidiasis in those with
compromised immune system who have an
implantable medical device such as peace maker
or artificial joint, or who use broad spectrum
antibiotcs [11].

Although a large number of antimicrobial agents
have been discovered, pathogenic
microorganisms are constantly developing
resistance to those agents [12]. However, since
many of the available antifungal drugs have
undesirable side effect or are very toxic,
produce recurrence, show drug-drug interactions
or lead to the development of resistance, some
shows ineffectiveness [13] and have become
therefore less successful in therapeutic
strategies. Therefore, it is necessary to search
for more effective and less toxic novel
antifungal agents that would overcome these
disadvantages. The present investigation is
focused on the screening of Parkiabiglobos
aagainst human fungal pathogen Candida
albicans.

MATERIALS AND METHODS

One standard strain of Candida albicans was
obtained from Microbiology ~ Laboratory of
Nigerian Institute for Trypanosomiasis Research
(Federal ministry of  science and technology)
Kaduna, Nigeria. These isolates were
maintained on Sabouraud dextrose agar
SDA (BIOMARK Laboratories, India) at 4°C.
Colonies from the SDA plates were stained by
gram staining techniques following the
procedure by [14].

Fresh bark and leaves of Parkiabiglobosa were
collected at Trial Afforestation Research
Station, Forestry Research Institute of Nigeria,
Afaka Kaduna. The plant parts were chopped
and shade-dried at room temperature for 2
weeks then grounded using mortar and pestle to
a fine powder in accordance to method
described by [15]. The grounded samples were
then transported for extraction process.

The grounded powder was weighed on Satorius
balance type (BA 610), 100 g each of the dried
samples (bark and leaves) were dissolved in

500ml of 95% ethanol and also 1009 of each of
the dried samples were dissolved in 1000ml| of
distilled water separately. After the plant
materials were successively extracted with
ethanol and distilled water separately, the
extract was filtered through (Whatman® No.1,
England) in Buchner funnel. This was followed
by concentration of the ethanol filtrate on
Rotary evaporator type Buchi-R-Switzerland at
50 °C to recover the solvent used and the
aqueous filtrate was concentrated using water
bath. The filtrate stock solution was kept air
dried for further analysis [15].

The Phytochemical screening procedures carried
out were adapted from the previous work
on plant analysis by [16, 17] as follows.

Extracts were dissolved individually in dilute
Hydrochloric acid and filtered and treated with
Wagner’s reagent (Iodine in Potassium
lodide). Formation of brown/reddish precipitate
indicates the presence of alkaloids.

Five millilitres of each extracts was treated
with 2 ml of glacial acetic acid containing one
drop of ferric chloride solution. This was
underlayed with 1 ml of concentrated sulphuric
acid. A brown ring of the interface
indicates a deoxysugar characteristic of
cardenolides. A violet ring may appear below
the brown ring, while in the acetic acid layer, a
greenish ring may form just gradually
throughout thin layer.

Extracts were treated with few drops

of  sodium  hydroxide  solution.
Formation of intense yellow colour, which
becomes colorless on addition of dilute
acid, indicates the presence of flavonoids.

Each 0.5
gm of extract was shaken with 2 ml of  water.
If foam produced persists for ten minutes it
indicates the presence of saponins.

Extracts were treated with 3-4 drops of ferric
chloride solution. Formation of bluish black
colour indicates the presence of phenols.

Extracts were mixed with
2ml of 2% solution of FeCI3. A blue-  green
or blue-black coloration indicated the presence
of and tannins.
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Two millilitres of acetic
anhydride was added to 0.5 g of extract with 2
ml of sulphuric acid. The colour changed from
violet to blue or green in some samples
indicating the presence of steroids.

To the
extract, 0.25% w/v ninhydrin reagent ~ was
added and boiled for few minutes. Formation of
blue colour indicates the presence of ~ amino
acid.

Different concentration of each plant extract
was prepared for studying their antifungal
activity following the method described by [18].

The least concentration of the plant extracts that
does permit any visible growth of the
inoculated test organism in the broth
medium was regarded as the MIC in each case.
Control experiments were performed
without the plant extractsaccording to the
method described by [19].

The contents of the tubes that showed no visible
fungal growth or turbidity in the minimum
inhibitory  concentration experiment were
cultured into prepared Sabouraud dextrose agar
plate to assay for the fungicidal effect of the
extracts. The plates containing the test
organisms were incubated at 37°C for 48h. The
minimum fungicidal  concentration was
regarded as the lowest concentration that did not
yield any fungal growth on the solid
medium used[19].

RESULT AND DISCUSSION

Phytochemical screening of the plant extracts
showed presence of some phytocompounds
(Table 1).Among the phytochemicals determine
in this work the phenolic compounds are one of
the largest and most ubiquitous groups of plant
metabolites [20]. They possess biological
properties such as anti-apoptosis, anti-aging,
anticarcinogen, anti-inflammation, anti-
atherosclerosis, cardiovascular protection and
improvement of endothelial function, as well as
inhibition of angiogenesis and cell proliferation
activities [21]. Several studies have described
the antioxidant properties of medicinal plants

which are rich in phenolic compounds [22].
Natural antioxidant mainly comes from plants in
the form of phenolic compounds such as
flavonoid, phenolic acids, tocopherols etc. [23].
Flavonoids are  hydroxylated  phenolic
substances known to be synthesized by plants in
response to microbial infection and they have
been found to be anti-microbial substances
against wide array of microorganisms’ in vitro.
Their activity is probably due to their ability to
complex with extracellular and soluble proteins
and to complex with bacterial cell wall [24].

The plant extracts were also revealed to contain
saponins which are known to produce inhibitory
effect on inflammation [25]. Saponins have the
property of precipitating and coagulating red
blood cells. Some of the characteristics of
saponins include formation of foams in aqueous
solutions, hemolytic activity, cholesterol
binding properties and bitterness [26]. Steroids
have been reported to have antibacterial
properties [27] and they are very important
compounds especially due to their relationship
with compounds such as sex hormones [28].
Alkaloids have been associated with medicinal
uses for centuries and one of their common
biological properties is their cytotoxicity [29].

Qualitative analysis of phytochemicals from
plant extracts.

Phytochemicals ethanolic
extracts

aqueous extracts

PBL | PBB PBL PBB

Alkaloids

+|+
+|+

Glycosides

Flavonoids

Saponins

+ ||+ |+ |+

Tannins

Steroids -

|+ |+ |+

Phenols -

||+ |+ |+ ||+ ]+

|||+

Proteins - -

Presence of constituent = +ve Absence of
constituent = -ve

PBL=Parkiabiglobosa leave, PBB
=Parkiabiglobosa bark.

Table 2 shows inhibition zones (mm) of C.
albicans growth produced by aqueous and
ethanolic plant extracts in culture media. Almost
all the plant extracts exhibit antifungal effects
against C. albicans(table 2). In particular,
aqueous extracts offer effective bioactive
compounds for growth inhibition of C. albicans
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especially at concentration of 50 mg/ml (Table
2). Even at low concentrations, these plant
extracts showed antifungal activity. Candida
albicans remains the most common infection-
causing fungus, about 45% of clinical infections
are caused by this pathogen [30]. Despite
serious environmental implications associated
with the excessive use of chemical fungicides
still remains the first line of defense against
fungal pathogens. Moreover, these fungicides
when ingested by human beings and animals
through food and water cause various ailments

zones of inhibition (mm) of C. albicans growth produced by aqueous and

bark extracts of Parkiabiglibosa in culture media.

in the body. Search of natural fungicidal
principle, from the plant sources would
definitely be a better alternative to these
hazardous chemicals.[31, 32, 33] demonstrated
that ethanolic extracts of medicinal herbs inhibit
growth of C. albicans. It was revealed in this
study, that increase in the antifungal activity of
the extracts was enhanced by increase in the
concentration of the extracts which also agrees
with the report of [34] that higher concentration
of antimicrobial substance showed appreciation
in growth inhibition.

ethanolic leaves and

Concentration (mg/ml) Leaf extracts Bark extract
EthanolicAqueous Ethanolic Aqueous

2.5 1.03+0.08 2.03+0.58 2.33+1.15 3.67+0.58
5 2.00+0.00 3.17+1.15 3.00+1.15 5.53+1.15
10 2.174+0.58 4.60+1.15 4.33+1.15 7.00£1.00
15 3.37+0.58 6.00+1.00 7.00+0.00 8.00+1.00
20 5.00+0.007 7.03+0.58 8.00+1.00 9.01+0.58
25 6.01+0.00 8.31+0.58 9.00+0.00 9.07+0.58
50 7.00£0.01 9.33+0.58 10.03+0.58 11.60+0.58

Zones of inhibition (mm) of C.
albicansgrowth produced by antifungal drugs in

culture media.

Positive and negative
control

Inhibition zone (mm)

Nystatin (500 IU / ml) 9.33+0.58
ketoconazole USP 200 6.67+0.57
mg

Distilled water 0.00=0.

The minimum inhibitory concentrations of the

plant extracts were presented in table 3.The
minimum fungicidal concentration of the
extracts proved to possess more fungicidal
action against C. albicans when they are
assayed (table 3).The minimum inhibitory
concentration values of the plant extracts against
the test organisms showed that fungi vary
widely in the degree of their susceptibility to
antifungal agents.

This agrees with the report that antimicrobial
agents with low activity against an organism
have high minimum inhibitory concentration
while a highly antimicrobial agent has a low
minimum inhibitory concentration [34, 35].

Plant Minimum inhibitory concentration [mg/ml] Minimum fungicidal concentration [mg/ml]
parts Aqueous extracts Ethanolic extracts Aqgueous extracts Ethanolic extracts

PBL 0.15 0.31 0.31 0.65

PBB 0.31 0.65 0.65 1.25

PBL=Parkiabiglobosa leave, PBB=Parkiabiglobosa bark.

CONCLUSION

The present study demonstrates the antifungal
potentialities of bark and leaves of
Parkiabiglobosa which would improve our
understanding to the biological role of the plant
and Future Avenue to develop new

pharmacological  studies  and

therapies.

antifungal

Bioactive compounds from plants in purified
form can replace synthetic drugs and used
efficiently against intertigo infection. The
results of this study revealed the presence of
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medicinally important constituents in the leaf
and stem bark of Parkiabiglobosa.

Therefore, this plant parts could be seen as a
good source of bioactive chemical compounds
which can be of great value in drug production.
Further work should be carried out to isolate,
purify, and characterize the active constituents
responsible for inhibiting the growth of Candida
albicans.

REFERENCES

[1]

(2]

(3]

[4]

[5]

[6]

[7]

8]

4]

[10]

Olorunmaiye, K.S., Fatoba P.O., Adeyemi O.,
Oreoluwa C. Fruit and seed characteristic
among selected Parkiabiglobosa (JACQ) G.
Don. Agriculture and Biology journal of North
America, 2151-7517., 2011

Kokora PA. Antibacterial activity of ethanolic
and aqueous extracts of four medicinal plants
on the in vitro growth of escherichia coli and
staphylococcus aureus. Journal of Drug
Delivery and Therapeutics; 3:113-116., 2013

Lai PK and Roy J ."Antimicrobial and chemo

preventive properties of herbs and spices”Curr.
Med. Chem. 11 (11): 1451-60., 2004.

Meena AK, Ramanjeet K, Brijendra S, Yadav
AK, Uttam S. and Ayushy S. Review on
antifungal activities of Ayurvedic medicinal
plants. Drug Invent Today; 2(2): 146-148.,
2010.

Bouza E, and Munoz.Epidemiology of
candidemia in intensive care units.International
Journal of Antimicrobial; 32:87-91., 2008.

Razzaghi-Abyaneh M, Sadeghi G, Zeinali E,
Alirezaee M, Ghahfarokhi MS, Amani A,
Mirahmadi R, and Tolouei R. Species
distribution and antifungal susceptibility of
Candida spp. isolated from superficial
candidiasis in outpatients in Iran. Journal de
MycologieMedicale; 24: 43-50, 2014.

Fan SR, Liu XP, and Li JW. Clinical
characteristics of vulvovaginalcandidiasis and
antifungal susceptibilities of Candida species
isolates among patients in Southern  China
from 2003 to 2006. J ObstetGynaecol Res;
34(4):561-566., 2008.

De Toledo CEM, Britta EA, Ceole LF, Silva
ER, De Mello JCP, and FilhO BPD
Antimicrobial and cytotoxic activities of
medicinal plants of the Brazilian cerrado, using
Brazilian cachac, as an extractor liquid. J
Ethnopharmacol; 133:420-425., 2011.

Rekha, S. and Vidyasagar G.M. Anti-candida
activity of medicinal plants. A
review.International Journal of Pharmacy and
Pharmaceutical Sciences, 5 (4): 9-16., 2013.

Pappas PG. Invasive candidiasis. Infect Dis
Clin North Am; 20(3):485-506., 2006.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

Bhavan PS, Rajkumar R, Radhakrishnan S,
Sreenivasan C, and Kannan S. Culture and
identification of Candida albicansfrom vaginal
ulcer and separation of enolase on SDS-page.
Int J Biol; 2(1):84-93., 2010.

Al-Bari MA, Sayeed MA, Rahman MS,
Mossadik MA. Characterization and
antimicrobial activities of a phenolic acid
derivative ~ produced by  Streptomyces
bangladeshiensisa novel species collected in
Bangladesh. Res J Med Sci; 1:77-81.,2006.

Muschietti L, Derita M, Silsen V, Mufioz J,
Ferraro G, Zacchino S, and Martino V. In
vitro antifungal assay of traditional Argentine
medicinal plants.J  Ethnopharmacol;
102:233-238., 2005.

Fox .K.K. amdBehets F.M. Viginal discharge:
How to pinpoint the cause; The Global
Journals98:87-90., 1995.

Al-Hussaini J.S and Al-Mohanna A.M.G. An
evaluation of the antifungal activity of some
local medicinal plants against growth of
candida albicans in vitro.Al-Qadisiya journal
of vet.Med sci. vol/9 NO. /2.,2010

Trease, G. E, and Evans, M. C.Textbook of
Pharmacognosy(12th ed.) London: Bailiere,
Tindal. Pp. 343-383., 1983.

Odebiyi A. and Sofowora A. E. Phytochemical
screening of Nigerian medicinal plants. Part
I11. Lloydia, 41:234-246., 1990.

Mann .A, A.Banso and L.C. Clifford. An
antifungal property of crude plant extracts from
Anogeissusleiocarpus and
Terminaliaavicennioides.Tanzania Journal of
Health Research, 10 (1): 34-38., 2008.

Kalyani P and ratna J.D. Herbal Medicine- A
Rational Approach in Health Care
System.International Journal of
HerbalMedicine; 1 (3): 86-89., 2013.

Del-Rio .A, Obdululio .B.G, Casfillo .J, Main
.F.G.and Ortuno .A. Uses  and properties of
citrus Flavonoids. J. Agric. Food Chem.;
45:4505-4515., 1997.

Krings .U and Berger
activity of roasted foods. Food
72:223-229., 2001.

Parekh .J. and Chanda .S. In vitro antifungal
activity of methanol extracts of some Indian
medicinal against pathogenic yeasts ant molds.
Afr. J. of Biotech.7(23), 4349-4353., 2008.

Marjorie .C. Plant products as antimicrobial
agents. Clinical Microbiol.Rev. 12:564-
582., 1996.

Just .M.J, Recio .M.C, Giner .R.M, Cueller
.M.U, Manez S, Billia AR, Rios JL.
Antiinflammatory activity of unusual lupine
saponins from Bupleurumfruticescens; 64:404-
407., 1998.

.R.G. Antioxidant
Chem.;

International Journal of Research Studies in Science, Engineering and Technology V5 e 111 @ 2018 20



Antifungal Activity of Parkia Biglobosa Extract on Pathogenic Strain of Candida Albicans.

[25]

[26]

[27]

[28]

[29]

Sodipo .O.A, Akiniyi .J.A. and Ogunbamosu
J.U. Studies on certainon  certain
characteristics of extracts of bark of
Pansinystaliamacruceras (K schemp)
picrreExbeille. Global J. Pure Appl. Sci. 6:83-
87., 2000.

Cowan .M.M. Plant products as antimicrobial
agents. Clin.Microbiol. Rev.; 564- 582.,
1999.

Nobori .T, Miurak .K, Wu .D.J, Takabayashik
.L.A. and Carson .D.A. Deletion of the cyclin-
dependent kinase-4 inhibitor gene in multiple
human cancers. Nature 368  (6473): 753-756.,
1994.

Antherden .L.M. Textbook of Pharmaceutical
Chemistry, 8edn, Oxford University Press,
London. 813-814., 1969.

Gupta .N, Haque .A, Lattif .A, Narayan .R,
Mukhopadhyay .G, and Prasad R,
“Epidemiology and molecular typing of
Candida isolates from burn
patients”.Mycopathologia, 158(4): 397-405.,
2004.

Usmanyahaya.,

[30]

[31]

[32]

[33]

[34]

Mishra .A.K, Mishra .A, Kehri.H.K, Sharma
.B. and Abhay .K. “Inhibitory activity
of Indian spice plant Cinnamomumzeylanicum

extracts against Alternariasolani and
Curvularialunata, the pathogenic
dematiaceousmoulds”. Annals of Clinical

Microbiology and Antimicrobials, 8(9)., 2009.

Mahmoudabadi .A.Z, Dabbagh .M.A. and
Fouladi .Z.“In vitro anti- candida activity
of ZatariamultifloraBioss”.J. Evid Based
complement Alternate med., 4(3):351- 353,
2007.

Al-Bayati .F.A.  and Al-Mola .H.F.
“Antibacterial and antifungal activities of
Tribulusterrestris L. growing in Iraq”. J. of
Zhejiang University Science, 9(2): 154-159.,
2008.

Banso .A, Adeyemo S.O. and Jeremiah .P.
Antimicrobial properties of
Vernoniamygdalinaextract. Journal of Applied
Science and Management 3, 9-11., 1999.
Prescott .L.M, Harley .J.P. and Kelein .D.A.
Microbiology. 5th Edition.McGraw-  Hill
Companies Inc. New York, pp. 811-815., 2002.

Samira Abubakar.,Aminusalisu.,sadigiliyasu Muhammad.Andabdulazizrabiu

Abdulkadir.," Antifungal Activity of Parkia Biglobosa Extract on Pathogenic Strain of Candida Albicans.",
International Journal of Research Studies in Science, Engineering and Technology, vol. 5, no. 11, pp. 14-21,
2018.

medium, provided the original author and source are credited.

21

© 2018 Usmanyahaya,.This is an open-access article distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any

International Journal of Research Studies in Science, Engineering and Technology V5 e 111 e 2018



