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ABSTRACT

The root of Hippocratea africana (Celastraceae) is used in ethnomedicine in South-Western Nigeria
to treat infectious and parasitic diseases. This study aimed at identifying the compound(s) that are
responsible for the antimicrobial activities of the roots and also to contribute to the chemistry of the
plant species. Investigation of the phytochemical constituents and antimicrobial activity of the n-
hexane and methanol root bark extracts of Hippocratea africana was carried out. These extracts
were subjected to screening of preliminary phytochemical test, which showed the presence of
alkaloids, flavonoids, glycosides, phytosterols, phlobatanins and diterpenes. The crude methanol
extract exhibited the largest zone of inhibition (16 mm in diameter with 700 mg/mL extract) against
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Morganella morganii and the largest zone of inhibition of the n-hexane crude extract (8 mm in
diameter with 700 mg/mL) against E. coli The methanol extract was subjected to column
chromatography. Four isolates (A, B C & D) were obtained. Isolates C exhibited largest zone of
inhibition (21 mm in diameter at 15 mg/mL) against Escherichia coli while isolate D exhibited the
lowest zone of inhibition (3.7 mm in diameter at 15 mg/mL) against Klebsiella neumoniae.

Keywords: Hippocratea africana extract; antibacterial activity; chemical studies.

1. INTRODUCTION

Plants act as the potent biochemicals and have
been the components of phytomedicine from
ancient times. In rural areas of developing
countries, herbal materials continue to be used
as the primary source of medicine [1]. According
to the World Health Organization, an estimated
3.5 billion people in the developing world depend
on medicinal plants as part of their primary health
care [2]. At least 122 compounds, i.e. 80% of
which were used for the same or related
ethnomedical purposes, have been derived from
94 species occurring worldwide [3], but only 1%
has been phytochemically investigated. Of
recent, the screening of plant extracts and plant
products has demonstrated that higher plants
represent a potential source of novel drug
prototypes [4].

The roots are used in the treatment of diverse
ailments such as fever, body pains, malaria,
diarrhea and diabetes [5]. It was reported to
exhibit in-vivo anti-plasmodial activity with lethal
dosage (LDsy) of 2.45 mg/kg body weight in
mice. [5] also reported that H. africana
possesses anti-inflammatory, analgesic, anti-
pyretic properties and anti-malaria activity. It was
also reported that the plant contains important
quantities of phytochemicals such as alkaloids,
cardiac glycosides and flavonoids [6]. Other
studies reported ethanolic root bark extracts of H.
africana possess promising blood schizontocidal
activity. This group reported that chemo-
suppressive effect of H. africana at 400 and 600
mg/kg were 81.8 and 90.9%, respectively while
that of chloroquine at 5 mg/kg was 92.5%. Other
species of  Hippocratea possess  anti-
inflammatory activities are H. excelsa [7] and H.
indica [8]. [9] reported that there was no
significant change in urea concentration but there
was significant increase in glucose concentration
in tested female group. There was also a slight
increase in total protein and albumin
concentration which was not significant [10].

H. africana, (Yoruba: ponju-owiwi, Hausa: godyi,
Tiv: jpungwa) is a woody wiry stem, with green

twigs and bright green leaves; flowers fragrant,
petals green, anthers orange; a very variable
species; mainly in fringing forest in the savannah
regions, savannah woodland, riverine fringes and
wide spread in tropical Africa, S. Africa,
Madagascar, India, China and Philippines [11].
They are not attacked by termites and are
favoured for their durability as binding materials
after splitting. The root is used in Nigeria for
treatment of skin infections. In Sierra Leone, the
leaves of H. africana, are made into tisane for
cold and occasionally a decoction of the liane for
treatment of oedema [12]. This paper reports the
potentials of local medicinal plants for their
antimicrobial properties. The choice of this plant
was based on ethno botanical information from
literature on their uses for the treatment of
various [11]. This study aimed to determine the
qualitative phytochemistry of H. africana root
bark extract, with view to determine
chromatographic fraction and the antibacterial
effects of the of the root extract against some
selected bacterial species.

2. MATERIALS AND METHODS
2.1 Collection of Plant Samples

The root bark of the plant H. africana was
collected from Mosunse village, Osiele, Ogun
State, Nigeria in the month of March, 2015. The
taxonomic identity of the plant was confirmed at
the Department of Botany, with voucher number
CRUH 042016 University of Lagos.

2.2 Extraction

Fresh root barks of H. africana were collected
and washed thoroughly in running tap water to
remove debris and dust particles (root bark was
removed with cutlass) and then rinsed in sterile
distilled water, shade dried at room temperature,
weighed (465 g) and ground in a mechanical
grinder. The powdered material was then kept in
airtight containers until use. For extraction of
bioactive components, the powdered samples
were soaked into 1000 mL of n-hexane and
methanol exhaustively and serially each for 72 h



with stirring at 24 h interval respectively. The
extracts obtained were filtered, first through
muslin cloth then through filter paper and
subsequently concentrated to a gummy material
under reduced pressure at 50°C by rotary
vacuum evaporator. The extracts were then
transferred to small vials and stored in the
refrigerator.

2.3 Thin Layer Chromatography

The thin layer chromatography technique
adopted was that due to Buncak, Paul; (US
Patent 4388193) of 1983 [13]. A large number of
solvent systems were used to achieve a good
resolution. Finally, the solvents hexane: ethyl
acetate and ethanol were used [14]. About 0.5 g
of the crude extract was dissolved in 2 mL of
methanol in a beaker. In each case, 1 cm was
measured from the base of the thin layer
chromatography plate (TLC Silica gel 60 Fss,4),
marked with a pencil and labeled. Capillary tube
was used to spot the plates with the crude
extract. Small quantity of the concentrated
solution was collected with capillary tube by
dipping it in the solution. This was then used to
spot the plates. The solvents system used for the
development of the plates was n-hexane, ethyl
acetate and ethanol (24:4:2 volumes). After pre-
saturation for 30 mins, the mobile phase was
used for the development of the plate. Later the
developed plates were dried and observed under
UV lamp (264 or 366 nm) to detect the bands on
the TLC plates. The movement of the active
compounds was expressed by its retention factor
values (Ry) which were calculated for the sample.
(Rf = distance move by the solute front/ distance
moved by the solvent front).

2.4 Preliminary Phytochemical Analysis

The methanol root bark extracts were subjected
to standard analysis for the presence of
phytoconstituents as described by Harborne [15].

2.5 Test Microorganisms

Four bacterial species were employed as test
organisms (isolated from healthy individuals).
These included Escherichia coli, Staphylococcus
aureus, Klebsiella pneumoniae and Morganella
morganii which were obtained as fresh pure
cultures and identified by the Department of
Microbiology, Crawford University, Igbesa,
Nigeria. The bacterial strains were maintained on
Mueller-Hinton agar slants in the refrigerator at
4°C prior to use.
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2.6 Antibacterial Assay

Antibacterial activity was determined against four
pathogens by agar well method [16]. Different
concentrations of n-hexane and methanol crude
extracts of H. africana was tested against
pathogenic bacteria. The test microorganisms
were seeded into respective medium by spread
plate method 100 pl (10° cells/mL suspensions)
with the 24 hours cultures of bacteria grown on
nutrient broth medium. Petri dishes (measuring
90 mm diameter) containing 15-20 mL of nutrient
agar medium were used. Sterile cork borer was
used aseptically to bore five 6 mm holes. A
volume of 0.2 mL of various concentrations of
crude n-hexane and methanol extracts (150, 600
and 700 mg/mL) were poured into the holes
punched on test organism-seeded plates.
Gentamicin (15 mg/mL) was used as the
reference antibacterial agent. Reconstitution of
the extract was done by 20% of extraction
solvents (n-hexane and methanol) as negative
control. The antibacterial assay plates were
incubated at 37°C for 24 hours. After the
incubation period, the diameter of inhibition zone
was measured in millimeter. All the experiments
were performed in duplicates and average
diameter zone of inhibition was recorded.

2.7 Column Chromatography of Root

Bark Extracts H. africana

The powdered, dried root bark (456 g) was
extracted serially and exhaustively in turn with n-
hexane and methanol. On removal of the
solvents under reduced pressure, it gave
residues of 4.3717 g dark-yellow semi-liquid
(0.940% yield) and 123.9099 g brick-red semi-
liquid (27.2329% yield) for n-hexane and
methanol respectively. The mass 3 g of methanol
root extract of H. africana was dissolved in
methanol. Silica gel (60-200 mesh) was added to
the solution of the extract. The mixture was
thoroughly stirred in an evaporating dish and air-
dried. Cotton wool was introduced into the glass
column with the use of a long glass rod, followed
by the sea sand which acted as support. The
slurry silica gel (60-200 mesh) was introduced

into the column and packed smoothly.
Process for the isolation and purification of
taxols and taxanes from Taxus spp

US 5279949 A, was adopted for the column
chromatographic separation of the sample of H.
africana [17]. The glass column and its contents
were packed uniformly to avoid cracking. The
root bark methanol extract of Hippocratea
africana was introduced gently on the top of the



silica gel, while sea sand was used as support on
the top. Thereafter, the eluting solvent (n-
hexane) was added while the tap of the column
was opened. The elution started with 100% n-
hexane and 15 mL fraction was collected each
time. The polarity of the eluting solvent was
increased gradually, starting with 100% n-hexane
then 5% ethyl acetate in n-hexane up to 100%
ethyl acetate and eventually using ethanol. Each
fraction was concentrated and the concentrated
fraction was spotted to identify the number of
components present. Fractions with similar TLC
properties were combined together. The crystals
obtained (A to D) were washed severally with
100% isopropyl alcohol.

3. RESULTS

3.1 High Abundance 27.23% was
Obtained from the Methanol Extract,
with Least Abundance 0.94% from the
N-hexane H. africana Extract

The yield from the extraction is shown in Table 1.
The TLC analysis of H. africana root

bark extracts revealed three components and
their measured R; values as shown in Table 2.
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The qualitative phytochemical analysis of root
bark extracts of H. africana revealed the
presence of various phytochemicals, like
alkaloids and so on, and absence of
phytochemicals like Saponins etc. as shown in
Table 3.

Crude Root bark Extract of H. africana showed
inhibition as high as 15 mm in M. morganii and
lowest at 8 mm for E. coli whereas gentamicin
showed highest inhibition of 16 mm in M.
morganii as presented in Table 4.

The isolated compounds from H. africana
denoted; A-D. Isolates C showed highest
inhibition of 21 mm in E. coli and lowest inhibition
of 3.7 mm by isolate D in K. pneumoniae as
presented in Table 5.

Four eluents were obtained from column
chromatographic analysis of H. africana root
bark, after combining fractions with similar TLC
profile as presented in Table 6.

Isolated compound D from H. africana root bark
gave 35.14% yield while the lowest yield was
compound A which was 0.006% as presented in
Table 7.

Table 1. Percentage yield and colour of H. africana root bark extracts

Extract Weight of plant Weight of Percentage (%) Colour of extract
materials (g) extract (g) yield

n-hexane extract 465 4.3717 0.9402 Dark yellow liquid

Methanol 465 123.9099 26.6473 Brick red semi-solid

Table 2. R; values and TLC analysis of methanol root bark extract of H. africana

Plant Developing Adsorbent Visualizing No of R values
extract solvents agent components

Methanol n-hexane: Silica gel UV lamp 3 0.20, 0.30,
Extract Ethylacetate: 0.45

Ethanol (24:4:2)

Plate 1. The antibacterial activity test of pure isolates against S. aureus and E. coli



Table 3. Phytochemical constituents of the
root bark extracts of H. africana

Phytoconstituents Methanol extract

Alkaloids +ve

Glycosides +ve

Saponins -ve

Phenolic compounds -ve

Tannins -ve

Phytosterols +ve

Reducing sugars +ve

Amino acids -ve

Flavonoids +ve

Diterpenoids +ve

Phlobatanins +ve

“+ve = Present; —ve = Absent”

4. DISCUSSION

Many plants produce secondary metabolites
such as alkaloids, flavonoids, phenols,
terpenoids, steroids and quinines that are used in
pharmaceuticals, cosmetics and pesticide
industries. The present study confirms the
traditional medical practice and previous

pharmacological observations and supplement
treatment for other health problems such as
fever, malaria, body pains, diabetes and diarrhea
[5]- In the present study, phytochemical
screening of methanol root extracts showed
important indication about the presence of
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metabolites. The methanol extraction of root
barks of H. africana gave the highest yield of
27.23%, while the n-hexane extraction gave the
least yield of 0.94% (Table 1). Also, the
preliminary TLC analysis of H. africana root bark
extracts revealed the presence of three
components and their measured R¢ values are
shown in Table 2. Alkaloids, glycosides,
phlobatannins, flavonoids, reducing sugars,
steroids, phytosterols, flavonoids and terpenoids
were found to be present in the methanol
extracts of H. africana root bark (Table 3).

The antibacterial test carried out on the crude
root bark extract of H. africana revealed zone of
inhibition as high as 15 mm in M. morganii and
lowest at 8 mm for E. coli whereas gentamicin
(control) showed highest inhibition of 16 mm in
M. morganii as shown in Table 4. Column
chromatographic analysis of H. africana results in
the isolation of compounds A to D. Compound
D, from H. africana root bark gave 35.14% yield,
while the lowest yield was compound A, which
was 0.006%. The antibacterial test carried out on
the isolated compounds revealed that compound
C showed the highest inhibition of 21 mm in
E. coli and lowest inhibition of 3.7 mm by
Compound D in K. pneumoniae. Compound A
had no antibacterial activity, while compound B
showed various levels of activity in different
organism as shown in Table 5.

Table 4. Mean inhibition antibacterial activity of crude root bark extract of H. africana against
pathogenic bacteria

Pathogenic Gentamicin Extract (Zone of inhibition)

bacteria 10 mg/mL Methanol extract (mg/ mL) n-hexane extract (mg/mL)
150 600 700 150 600 700

M. morganii 16.0 0.0 14.0 16.0 0.0 0.0 0.0

E. coli 14.0 0.0 12.0 13.0 0.0 0.0 8.0

S. aureus 6.4 0.0 0.0 0.0 0.0 0.0 0.0

K. pneumoniae 5.0 0.0 0.0 0.0 0.0 0.0 0.0

Table 5. Mean inhibition antibacterial activity of pure isolate of root extract of H. africana
against pathogenic bacteria

Pathogenic bacteria Gentamicin Extract (Zone of inhibition in mm)
10 mg/mL methanol extract 15 mg/mL
A B Cc D
M. morganii 17.0 0.0 13.0 14.3 15.1
E. coli 25.0 0.0 10.0 21.0 12.0
S. aureus 24.0 0.0 16.0 15.0 9.0
K. pneumoniae 6.0 0.0 4.0 5.1 3.7




Table 6. Result of the fractionation after
combining the eluted fraction

Fraction Colour and nature Designation

1-10 Colourless A
11-25 Light amber B
26-32 Dark red C
33-35 Amber D

Table 7. Result of the fractionation colour,
yield and percentage yield

Isolates Colour Weight Percentage
(9) yield (%)

A Colourless  0.0019 0.0060

B Light amber 0.1669 5.5600

C Dark red 1.0442 34.8100

D Amber 1.0543 35.1400

According to WHO report, 80% of the world
populations are taking interest in indigenous
herbal medicines usually in form of fruits,
vegetables, roots, bark or their extracts for the
treatment of diseases and for maintenance of
health [18]. Phytochemical screening of the plant
material under research revealed the presence of
alkaloids, flavonoids, glycosides, phytosterols,
phlobatanins and diterpenes. The crude
methanol extract exhibited the largest zone of
inhibition (16 mm in diameter with 700 mg/mL
extract) against Morganella morganii and the
largest zone of inhibition of the n-hexane crude
extract (8 mm in diameter with 700 mg/mL)
against E. coli. The methanol extract was
subjected to column chromatography. Three
isolates (A, B & C) were obtained. Isolates B
exhibited largest zone of inhibition (16 mm in
diameter at 150 mg/mL) against Staphylococcus
aureus while isolate C exhibited zone of inhibition
(21 mm in diameter at 150 mg/mL) against
Escherichia coli. 1t appeared that H. africana
could be a potential natural source of new
antimicrobial agent. According to Heikens et al.
[19], the presence of alkaloids in both extract
could partly be responsible for the observed
antimicrobial properties as seen from the
analysis. Flavonoids are also known to help in
alleviating tissue and organ inflammation, free
radicals, ulcers, viruses and tumor hence the
extracts obtained from this plant could be of
great assistance to people with inflammatory
disorders. Anowi et al. [20], mentioned in their
report that the presence of flavonoids in an
extract may be the reason for its use in the
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treatment of intestinal disorders. Antibacterial
activity may also be attributed to the presence
glycosides as observed by Ren-Bo An et al. [21]
and Kaur et al. [22]. The results of the present
study also complement the traditional usage of
the studied plants which possess several known
and unknown bioactive compounds with bio-
activity. Identification of these isolated bioactive
compounds showed that new drugs can be
formulated to treat various diseases and
disorders. TLC profiing of root bark extracts
gave a striking separation, a pointer to the
presence of a number of phytochemicals.
Various phytochemicals gave different R; values
in different solvent systems. Different R¢ values
of the compound also reflected their level of
polarity. This information will help in the selection
of appropriate solvent systems for further
separation of compounds from the plant extracts.
It appeared that Hippocratea africana could be a
potential natural source of new antimicrobial
agent.

5. CONCLUSION

The plant screened for phytochemical
constituents was seen to contain a lot of organic
compounds and hence showed a high potential
for use as a source of drugs for treating ailments
and also for health improvement. The possible
application of this plant in medical treatment
could be as a result of the presence of various
compounds that are vital for good health. These
findings suggest that H. africana root bark could
be a potential source of natural antibiotics. The
root bark of H. africana can provide lead
molecules which could be a useful substrate for
the synthesis of new broad spectrum antibiotics
for the treatment of infections caused by
microorganisms.  Further identification and
characterization of the active compounds will be
our priority in future studies.

CONSENT

It is not applicable.
ETHICAL APPROVAL

It is not applicable.
ACKNOWLEDGEMENTS

The authors acknowledge the kindness and
co-operation of the informants and local
administrators in the study area, and the support



of the Department of Chemistry and Biological
Science, Crawford University, Igbesa for the
identification of the plant species and microbial
sensitivity tests. Mrs. Alabi, Mr. Malomo, Mr.

Ogunbowale

and Mrs. O. Olusegun are

particularly appreciated.

COMPETING INTERESTS

Authors have declared that

no competing

interests exist.

REFERENCES

1.

Chitme HR, Chandra R, Kaushik S.
Studies on anti-diarrheal activity of
Calotropis gigantea R. BR. in experimental
animals. Journal of Pharmacy and
Pharmaceutical Science. 2003;7:70-75.
Cox PA, Balick MJ. The ethnobotanical
approach to drug discovery. Scientific
American Journal. 1996;2:60-65.

Palombo EA. Phytochemicals from
traditional medicinal plants used in the
treatment of diarrhoea: Modes of action
and effects on intestinal function.
Phytotherapy Research. 2006;20:717-724.
Rabe T, Mulholland D, Van Staden J.
Antibacterial activity of South Africa plants
used for medicinal purposes. J.
Ethnopharmacol. 2002;80:91-94.

Okokon JE, Ita BN, Udokpoh AE. The in-
vivo antimalarial activities of Uvaria
chamae and Hippocratea africana. Ann.
Trop. Med. Parasitol. 2006;100(7):585-
590.

Essiett UA, Ekpo BA, Ajibesin KK, Bala NI
and Umoh EE. Phytochemical and
anatomical studies of Hippocratea africana
(Wild.) Celastraceae. Niger. J. Bot. 2006;
9(20):290-294.

Perez RM, Zavala MA, Salazar M.
Antiflammatory activity of alkaloids from
Uvaria chamae P. Beauv. Die Pharmozia.
1995;55:688-689.

Ogbole OO, Ekor MN, Olumeri BB,
Ajaiyeobu AA, Gbolade AA, Ayoola MA,
Adeyemi AA. Anti-inflammatory and anti-
microbial activities of Hippocratea indica
root ark and Poga oleosa fruits. Afr. J.
Tradit. Compl. Altern. Med. 2007;4(3):372-
380.

Ndem JI, Eteng MU, Akpanabiatu MlI,
Uwah AF, Otitoju O, Akpanyung EO.
Effect of Hippocratea africana root bark
extract on some biochemical indices of
male and female albino Wistar rats.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Folawewo et al.; EJMP, 19(1): 1-8, 2017, Article no.EJMP.32765

Journal of Pharmacognosy and
Phytotherapy. 2013;5(4):72-76.

Iwu MM, Onyechi O, Michael A. The
antimalarial activity of Azadirachta indica:
Mode of action. Pharm. World. 1986;2:
41-52.

John H. Flora of West Tropical Africa. 2"
Ed. The Whitefriars Press Ltd., London.
1972;3:815.

Burkill HM. The useful plants of west
tropical Africa. Royal Botanic Gardens,
Kew (K). 1985;1.

Buncak Paul. Method and apparatus for
performing thin layer chromatography. US
Patent 4388193. (Bahnhofstrasse) 31. CH
—4106. Therwil CH; 1983.

Marica MS, lvona SB, Asja S, Ana M.
Optimization of chromatographic
conditions in thin layer chromatography of
flavonoids and phenolic acids. Croatica
Chemica Acta. 2004;77:361-366.

Harborne JB. 1998. Phytochemical
Methods: A guide to modern techniques of
plant analysis. 3 edition. Chamman of
Hall Pub. London, UK; 1998.

Norrel SA, Messley KE. Microbiology
laboratory  manual  principles  and
applications: Prentice hall. Upper Saddle
River. New Jersey; 1997.

Nair MG. Process for the isolation and
purification of taxol and taxanes from
Taxus spp. U.S. Patent No, 5,279,949;
1994.

Sahito SR, Memon MA, Kazi TG, Kazi GH,
Jahkrani MA, Haque QU, Shar GQ.
Evaluation of mineral content in medicinal
plants Azadirchta indica (Neem). Journal
of Chemical Society of Pakistan. 2003;25:
139-143.

Heikens E, Singh KV, Jacques-Palaz KD,
van Luit-Asbroek M, Oostdijk EA, Bonten
MJ, Murray BE, Willems RJ. Contribution
of the enterococcal surface protein Esp to
pathogenesis of Enterococcus faecium
endocarditis. Microbes Infect. 2011;13:
1185-1190.

Available:http:/dx.doi.
org/10.1016/j.micinf.2011.08.006

Anowi CF, Utoh-Nedosa UA, Onyegbule
AF, Oche G. Antimicrobial activity of
methanolic extract of the leaves of Ritchiea
longi pedicellata. Fam Capparidaceae Int J
Pharm. 2012;2(2):287-293.

Ren-Bo A, Hyun-Chul K, Sung-Hee L, Gil-
Saeng J, Dong-Hwan S, Hyun P, Dong-




Folawewo et al.; EJMP, 19(1): 1-8, 2017; Article no.EJMP.32765

Yeul K, John HL, Youn-Chul K. A new 22. Kaur GJ, Arora DS. BMC complementary

monoterpene glycoside and antibacterial and alternative medicine. The Official
monoterpene glycosides from Paenonia Journal of the International Society for
suffruticosa. Archives of Pharmaceutical Complementary Medicine Research
Research. 2006;29:815. (ISCMR). 2009;9:30.

© 2017 Folawewo et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http.//creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://sciencedomain.org/review-history/19253



https://www.researchgate.net/publication/317308660

