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ABSTRACT

Aims: To perform anti-microbial activity guided isolation and to characterize compound(s) from
fruit pulp (extracts) of Azanza garckeana.

Place and Duration of Study: Department of chemistry, University of Agriculture, Makurdi,
Nigeria, and University of Strathclyde in Scotland, United kingdom, from October 2015 to
September 2016.

Methodology: Crude extracts were screened for phytochemical components. In vitro Anti-
microbial assay was performed using Agar Diffusion Method and Broth Dilution Method. Vacuum
Liguid Chromatography and gel filtration (Sephadex LH20) were used for the isolation of medicinal
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principles. Characterization of the isolated compound was carried out using proton Nuclear
Magnetic Resonance Spectroscopy.

Results: Extracts contained steroids, flavonoids, terpenoids, saponins, alkaloids, reducing sugars
and tannins. Ethyl acetate extract had the highest diameter of zones of inhibition (27 mm). Ethyl
acetate and methanol extracts had the same Minimum inhibitory concentrations of 1.25 mg/ml
against Methicillin Resistant Staphylococcus aureus, Staphylococcus aureus, Pseudomonas
aeruginosa and Candida krusei but for Escherichia coli which had Minimum inhibitory
concentration of 0.625 mg/ml for ethyl acetate extract. Ethyl acetate extract had the best minimum
bactericidal/fungicidal concentration (2.5 mg/ml) on pathogens. It was determined from Proton

Nuclear
conclusively characteristic of Betulinic acid.
Conclusion:

Magnetic Resonance Spectrum that the

Fruit extracts of Azanza garckeana show promising in vitro anti-microbial activity.
This is the first report of isolation and characterization of betulinic acid from fruits of this species.

isolated compound contained features

Keywords: Azanza garckeana; betulinic acid;

antimicrobial assay.

1. INTRODUCTION

Plants are potential sources of antimicrobial
compounds and several researchers have
investigated the antimicrobial activities of
medicinal plants utilized in traditional or
alternative healthcare systems [1,2]. Human
pathogenic microorganisms have been reported
to develop resistance to commonly vended
antibiotic  drugs used in therapy [3].
Consequently, there has been renewed interest
in herbal remedies in several parts of the world
with many of the herbal remedies being
incorporated into orthodox medical practice [4].
Some African countries: Egypt, Burkina Faso,
Ghana, Nigeria, Zambia and South Africa have
also made good advances in the area of the use
of plants for production of new drugs [4].
Acceptance of traditional medicine as an
alternative form of health care and development
of microbial resistance to available antibiotics
has provided impetus to the search for new
antimicrobial substances from various sources
including medicinal plants [5,6].

Azanza garckeana plant locally called goron tula
(Hausa, Nigeria); variously it is called snotappel
(Afrikaans); chinga, mukole (Bemba); azanza,
tree hibiscus, snot apple, quarters, wild hibiscus,
African chewing gum (English); muneko (Lozi);
mukole (Lunda); uxhakuxhaku (Ndebele); mkole
(Nyanja); mutohwe (Shona); mtobo (Swahili);
muneko (Tongan); morajwa (Tswana) [7].
Azanza garckeana is a tree, 3-13 m high, with a
diameter at breast height of up to 25 cm [7].
Azanza garckeana grows naturally in semi-arid
areas receiving lowest annual rain fall of 250 mm
and highest rain fall of 1270 mm [8]. In Nigeria,
Azanza garckeana is found abundantly found in
Tula, a town in Kaltungo Local Government Area,

n-hexane extract; phytochemical screening;

Gombe State, Nigeria. It is also found around
Kankiya, Katsina State and Daggish Kali hills of
Zah district, Michika local government area of
Adamawa State [9]. The plant is resistant to and
can withstand mild frost [7]. Flowering occurs
from May to October and fruiting/ ripening from
November to April [10]. The fruit epicarp turns
from a greenish to a brownish colour on ripening
with the capsule showing clear division into 4 or
5 segments [11,7].

Among the Tula people of North-Eastern Nigeria,
ripened fruits are consumed as an aphrodisiac
and for treatment of infertility in men. Other parts
of the plants have been formidably studied with
numerous reports of isolated compounds [12,
13]; in Zimbabwe, an Infusion of the roots is
dropped into the ear to treat earache or orally as
an antiemetic or to treat cough, chest pain,
menstruation and in large doses as an
abortifacient [14-16]. A tea of the stems and
leaves is taken to treat liver problems [10]. A
poultice of the pounded fruit is applied to
abscesses to sufficiently thin out inflamed tissue
encompassing the infected cavity or draw pus to
a head so the abscess may rupture [10,16]. The
fruit of this important ethno-medicinal plant has
not been previously investigated with view of
isolating its medicinal principles. This study was
aimed at isolating and characterizing phyto-
constituent(s) from n-hexane extract of the fruit
pulp of A. garckeana and by so doing to establish
or otherwise refute folkloric claims on the fruits of
Azanza garckeana.

2. MATERIALS AND METHODS
2.1 Plant Collection and Authentication

Fruit pulps of A. garckeana were collected in
October, 2015 from Tula, Kaltungo L. G. A,



Gombe State, Nigeria. The plant was identified
and authenticated by Mr. Mark Uleh of
Department of Social Forestry and
Environmental Protection, University  of
Agriculture, Markurdi, where a specimen with
voucher number MVM 2013/UoN 02 was also
deposited. Fruit pulps were air-dried for three
weeks in the laboratory and subsequently
pulverized using a wooden mortar and pestle set.

2.2 Sequential Extraction

Pulverized Fruit pulp (350 g) were defatted with
hexane (500 ml) for five hours at ambient
temperature and filtered. The marc was
sequentially treated to microwave assisted
extraction using 500 ml each of ethyl acetate and
methanol. Extracts were filtered and excess
volume reduced in vacuo using rotary evaporator
at 40C (50 for methanol), and evaporated to
constant weight in a fume cupboard before
subsequent analysis.

2.3 Phytochemical Screening

Crude extracts were subjected to phytochemical

tests for presence of saponins, tannins,
flavonoids, and steroids, reducing sugar,
terpenes and alkaloids, using standard

procedures as previously reported by [17-19].
Test for Alkaloids (Wagner's test): The extract
(10 ml) was taken and few drops of Wagner's
reagent were added; the formation of a reddish
brown precipitate indicated the presence of
alkaloids.

Test for Flavonoids (Lead acetate test): The
extract (10 ml) was taken and few drops of lead
acetate solution (10%) was added. Appearance
of yellow colour precipitate was taken to indicate
presence of flavonoids.

Test for phenols (Sodium hydroxide test): The
extract (5 ml) dissolved in 20% sulphuric acid
solution (1.5 ml) followed by addition of three
drops of aqueous solution of sodium hydroxide; a
blue solution indicated the presence of phenols.

Test for Tannins (Feric chloride test): the extract
(5 ml) was taken and 5% ferric chloride (1.5 ml)
was added. The development of a bluish-black
colour indicated presence of tannins.

Test for steroids (Salkowski's test): The extract
(0.5 g) was dissolved in chloroform (2 ml) and an
equal volume of concentrated H,SO, was added
along the sides of the test tube. The upper layer
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turned red and lower layer turned yellow,
indicating presence of the steroids.

Test for Carbohydrates (Fehling’s test): A mixture
of Fehling solutions A and B (5 ml) was added to
the extract (3 ml) and boiled over a water bath.
Formation of a brick red precipitate indicated a
positive test for reducing sugars.

Test for Cardiac Glycosides (Keller-killiani test):
The plant sample (2 g) was dissolved in of glacial
acetic acid (2 ml) containing a drop of ferric
chloride solution and concentrated H,SO,4 (1 ml)
added. A brown ring at the interface indicated a
positive test for desoxy-sugars [17-19].

2.4 Antimicrobial Screening

Antimicrobial activities of the plant extracts were
determined using the following pathogens
(clinical isolates): Methicillin Resistant
Staphylococcus aureus, Vancomycin Resistant
Enterococci, Staphylococcus aureus, Escherichia
coli, Helicobacter pylori, Proteus mirabilis,
Pseudomonas aeruginosa, Candida albicans,
Candida krusei and Candida tropicalis. A portion
of each extract (0.05 g) was weighed and
dissolved in Dimethylsulphoxide (DMSO) (10 ml)
to give a concentration of 5 mg/ml; this served as
initial concentration of extracts used to determine
antimicrobial activities.

Mueller Hinton and Sabourand Dextrose Agar
were the growth media used for bacteria and
fungi, respectively. All media were prepared
according to manufacturer instructions, sterilized
at 121 in an autoclave for 15 minutes, poured
into sterile petridishes and allowed to cool and
solidify. Diffusion method was used for screening
the extracts. Mueller Hinton Agar was seeded
with standard inoculum (0.1 ml) of bacteria and
Sabourand Dextrose Agar with the fungi. The
inocula were spread evenly over the surface of
the media with sterile swabs. A standard cork
borer (6 mm in diameter) was used to cut a well
at the centre of each inoculated medium.
Solutions of extracts (0.1 ml each) of
concentration 5 mg/ml were then introduced into
each well on the medium. Inoculated plates were
incubated at 37 for 24 hours for the bacteria
and at 30C for 7 days for the fungi, after which
each plate was observed for inhibition zone of
growth. Zones were measured with a transparent
ruler and the results recorded in millimeters [20].

The minimum inhibition concentration (MIC) of
extracts was carried out using broth dilution



method. Mueller Hinton and Sabourand Dextrose
Broth were prepared; the broth (10 ml) was
dispensed into test tubes and sterilized at 121C
for 15 minutes, then allowed to cool.

McFarland’s turbidity standard scale number 0.5
was prepared to give a turbid solution. Normal
saline (10 ml) was dispensed into sterile test
tubes and the test microbes inoculated and
incubated at 37<C for 24 hours. Dilution of the
test microbes in the normal saline was done until
the turbidity matched that of the McFarland’'s
scale by visual comparison at which point, the
test microbes had a concentration of about 1.5 x
108 CFU/ml.

A two-fold serial dilution of the extracts in the
sterilized broth were made to obtain the
concentrations of 5, 2.5, 1.25, 0.625 and 0.313
mg/ml. Initial concentrations were obtained by
dissolving extracts (0.01 g) in sterile broth (10
ml). Having obtained the different concentrations
of the extracts in the sterile broth, the test
microbes in the normal saline (0.1 ml) were then
inoculated into the different concentrations.
Incubation was made at 37<C for 7 days for the
fungi and 37 for 24 hours for bacteria, after
which the broth was observed for turbidity.
Lowest concentration of extracts in the broth
which showed no turbidity was recorded as the
MIC [20].

concentration/ Minimum
fungicidal concentration (MBC/MFC) were
carried out to determine whether the test
microbes were killed or only their growth was
inhibited. Mueller Hinton and Sabourand
Dextrose Agar were prepared and sterilized at
121<C for 15 minutes then poured into sterile
petri-dishes and allowed to cool and solidify. The
content of the MIC in the serial dilution were sub-
cultured into the prepared media, incubation
were made at 37<C for 24 hours for bacteria and
at 30C for 7 days for fungi, after which plates
were  observed for colony growth. MBC/MFC
were the plates with lowest concentration of
extract without colony growth [20].

Minimum bactericidal

2.5 Isolation of the Compound

Vacuum Liquid Chromatography was used in
isolation from the n-hexane crude extract. The
extract (4.8 g) was pre-adsorbed unto Celite
(analytical filter aid) and introduced on the
stationary phase [silica gel 60 G (35 g)] hitherto
loaded and compacted under vacuum in a
sintered glass funnel (porosity 3). The column
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was first run with only n- hexane (200 ml in 10 ml
fractions) in order to reduce waxes and
lipophilics; then using different ratios of the
solvents hexane and ethyl acetate, beginning
with 100% hexane: 0% ethyl acetate and
subsequently with 1% increases in the ethyl
acetate component up to 0% hexane: 100% ethyl
acetate, the column was run at a flow rate of
approximately 8 ml/min. A total of 25 fractions of
this second set were collected in separate vials
of 10 ml each.

A total of forty five fractions (including the initial
hexane wash) (labelled AZH 1 to 45) were
collected and allowed to evaporate to dryness at
room temperature (38 - 40C). The purity of each
of the collected fractions was monitored using
thin layer chromatography (TLC). The TLC plate
were developed with a mixture of 15% H,SO, in
85% methanol. The solvent system hexane:
diethyl ether (4:1) gave the best resolution.
Fractions 19 and 20 were pooled together on the
basis of TLC similarity. The fractions (19 and 20),
which showed pink single spots on development
were concentrated by evaporation and labeled
AZH- 001. Fraction AZH-001 produced white
amorphous crystals (20 mg). The amorphous
crystals were collected in a glass vial for further
analysis (spectroscopy and melting point).

The Proton Nuclear Magnetic Resonance
(*HNMR) experiment was carried out on the
purified fraction (20 mg) using a Bruker DPX 400
MHz NMR spectrometer with CDCl; as solvent
and Tetramethylsilane (TMS) as internal
standard. Its melting point was determined using
an Electro thermal IA 9300 (Gallenkhamp)
capillary melting point apparatus with a mercury
in glass thermometer.

3. RESULTS AND DISCUSSION
3.1 Phytochemical Screening

Steroids, flavonoids, terpenoids, and tannins
were found in the ethyl acetate and methanol
extracts while saponins, alkaloids and reducing
sugars were found exclusively in the methanol
extract. N-Hexane was found to contain only
steroids and terpenes (Table 1). The presence of
these phytochemicals in the extracts follow
roughly their degrees of polarity; steroids and
terpenes being the least polar of the listed
classes of compounds naturally were present in
the least polar solvent. The more polar classes
were found in the more polar solvents (ethyl
acetate and methanol). Corollary, the most polar



classes (saponins, alkaloids and reducing
sugars) were extracted by the most polar solvent
(Methanol). The result of methanol extract is in
agreement with that of Adamu et al. [9] on fruit
pulps of Azanza garckeana. Ajayi, [21], stated
that tannins, saponins and flavonoids have been
linked or suggested to be involved with
antibacterial and anti-viral activity. Investigations
of the mode of action have indicated that tannins
and flavonoids increase colonic water and
electrolyte reabsorption and other
phytochemicals by inhibiting intestinal mobility,
while some components have been shown to
inhibit particular entero-pathogens [22]. The
slightly bitter taste of Azanza garckeana may be
due to the presence of tannins and alkaloids;
these have bitter characteristic tastes [23]. The
beneficial effects of fruits, vegetables, and tea or
even red wines have been attributed to flavonoid
compounds rather than to known nutrients and
vitamins, they show anti-allergic, anti-
inflammatory, anti-microbial and anti-cancer
activities [9]; have broad spectrum of biological
properties such as antibacterial, antiviral and
anti-inflammatory effects [24].

Table 1. Phytochemical screening results of
crude extracts obtained via microwave
assisted extraction

Phytochemicals HE EA ME
Reducing sugar - + +
Saponins - - +
Steroids + + +
Terpenoids + + +
Tannins - + +
Alkaloids - + +
Flavonoids - + +

Keys: + = Present, - = Below detectable levels, HE =
Hexane, EA = Ethyl acetate, ME = Methanol

Table 2. The antimicrobial activities of
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3.2 Antimicrobial Screening

The antimicrobial results obtained revealed that
ethyl acetate extract had the highest diameter of
zones of inhibition (27 mm) against test microbes
with values of 24, 26, 27, 26 and 23 for
Methicillin Resistant Staphylococcus aureus,
Staphylococcus  aureus, Escherichia  coli,
Pseudomonas aeruginosa and Candida krusei
respectively followed methanol: 22, 21, 23, 23
and 20 in the same order. The hexane extract
had the smallest diameters of zone of inhibition.
Ethyl acetate and methanol extracts had the
same Minimum inhibitory concentrations of 1.25
mg/ml against Methicillin Resistant
Staphylococcus aureus, Staphylococcus aureus,
Pseudomonas aeruginosa and Candida krusei
but for Escherichia coli which had Minimum
inhibitory concentration of 0.625 mg/ml for ethyl
acetate extract. Ethyl acetate extract had the
best minimum bactericidal/fungicidal
concentration (2.5 mg/ml) on pathogens.
Vancomycin Resistant Enterococci, Helicobacter
pylori, Candida albicans, Candida tropicalis and
Proteus mirabilis were resistant to all extracts
(Table 2). Five of the organisms showed
sensitivity to the extracts (Table 2). In this regard,
ethyl acetate extract showed the widest zones of
inhibition ~ against  Escherichia  coli and
Staphylococcus aureus, at 27 mm and 26 mm,
respectively (Table 2), minimum inhibition
concentration (MIC) of 0.625 mg/ml and
minimum bactericidal concentrations (MBC) of
2.5 mg/ml on Escherichia coli. The hexane
extract showed MIC (2.5 mg/ml) against
Methicillin  Resistant Staphylococcus aureus
while against Staphylococcus aureus, Proteus
mirabilis and Candida krusei it had MIC of 1.25
mg/ml (Table 3).Tested pathogens showed MBC/

Azanza garckeana fruit pulp extracts

Pathogen Sensitivity/ zone of inhibition  (mm) control (5 pg/ml)

Extract EA HE ME CF Fz
MRSA S(24) S(18) S(22) R(32) -
VRE R(0) R(0) R(0) - -

S. aureus S(26) S(20) S(21) S(34) -

E. coli S(27) S(21) S(23) S(37) -

H. pylori R R R - -

P. mirabilis R R R S(32) -

P. aeruginosa S(26) S(20) S(23) - -

C. albicans R R R - S(35)
C. krusei S(23) S(18) S(20) - S(37)
C. tropicalis R R R - R(34)

KEY: S = Sensitivity, R = Resistance, - = No zone of inhibition, Numeric value in brackets = Diameter of zone of
inhibition in millimetres (mm), Drug concentration (Positive Control) = 5 pg/ml, Negative control = Normal saline,
EA= Ethylacetate, HE=Hexane, ME=Methanol, CF= Ciprofloxacin, FZ= Fluconazole, VRE= Vancomycin
Resistant. Enterococci, MRSA=Methicillin Resistant Staphylococcus aureus



MFC activity at 2.5 ml except hexane extract that
was not active against any of the pathogens at
25 ml (Table 4). Fruit pulps extracts from
Azanza garckeana reportedly have broad
spectrum antibacterial and antifungal activities
against tested pathogens, especially those
associated with skin infection, bloody diarrhea,
tuberculosis, acne and anti-vulvovaginal
candidiasis [25].

Table 3. Minimum inhibition concentrations (MIC) of
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3.3 Characterization

Fraction AZH-001 was isolated as a white
amorphous solid (20 mg) with a melting point of
278-279C. The pink spot on TLC plate on
spraying with concentrated H,S0, showed its
terpenoidal nature; It had an Rf value of 0.4 in
hexane diethyl ether (4:1) which was similar to
that reported for betulinic acid by [26-28].

extracts against test microorganisms

(mm)

Test pathogen EA HE ME
= E (S (S = E E E = € E S
v w9 Q9 £ 5 9 Q9 £ 5 9 Q9
N 45 9@ 9 ®° v § 5 9 o voq 5 9 o
o o o o o o
MRSA - M + ++ - 1 + ++ 4+ - - M + ++
VRE R R R R R R R R R R R R R R
S. aureus - - V] + ++ - - V] + ++ - - (VI ++
E. coli - - - v + - - u + ++ - - noo+ ++
H. pylori R R R R R R R R R R R R R R R
P. mirabilis R R R R R R R R R R R R R R R
P. aeruginosa - - v + ++ - - u + ++ - - TR ++
C. albicans R R R R R R R R R R R R R R R
C. krusei - - V] + ++ - - vl + ++ - - noo+ ++
C. tropicalis R R R R R R R R R R R R R R R

Key: - = No turbidity (no growth), u = MIC, + = Turbidity (light growth), ++ = Moderate turbidity, +++ = heavy
turbidity, R = pathogen is resistant to extract, VRE= Vancomycin Resistant. Enterococci, MRSA = Methicillin
Resistant Staphylococcus aureus

Table 4. Minimum bactericidal concentrations (MBC)

/ minimum fungicidal concentrations

(MFC) of extracts against test microorganisms (mm)

Test EA HE ME
pathogen = = _ — = —

- E E E E - g 2 E E _- g = E E

E 3 » 2 2 E£E 3 v » 2 E 53 5 2 2

E 5 v & 9 E 5 v o o E 5 v § o

Lo N © ™ v G N © ™ [To) o~ N © )

<+ o o - © o - o o

MRSA - [V e o A | U S & S 5 S 5 5 S U SR R & N R
VRE R R R R R R R R R R R R R R R
S. aureus - [V s VU S - S o o U SR S 0 S 5 5
E. coli - ] + ++ +++ + ++  +++ - ] + ++ +++
H. pylori R R R R R R R R R R R R R R R
P. mirabilis R R R R R R R R R R R R R R R
P. aeruginoas - [V i ' S S S S o o H o+
C. albicans R R R R R R R R R R R R R R R
C. krusei - [V s VU S - S o U S S S 0 S 5 5
C.tropicais R R R R R R R R R R R R R R R

Key: - = No turbidity (no growth), u = MBC/MFC, + = Turbidity (light growth), ++ = Moderate turbidity, +++ = high
turbidity, ++++ = Heavy turbidity, R = pathogen is resistant to extract, VRE= Vancomycin Resist. Enterococci,
MRSA = Methicillin Resistant Staphylococcus aureus
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Table 5. Proton spectral data of AZH-001 in CDCI 3 compared with published results

Experimental data "H (5) [27] 'H (d) [29] *H (5) [28] 'H (d) [26] 'H (8)
4.73(1H,d,J=2.34 Hz, Ha- 29) 4.73 (1H,br. s, Ha-29) 4.65 (1H, d, J=0.4 Hz) 4.66 (s) H- 29 4.68 (2H, d, J = 32 Hz, H-29)
4.60( 1H,d,J=2.02 Hz, Hb- 29) 4.60 (1H, br.s, Hb-29) 4.55 (1H, d, J=0.4 Hz) B B
3.18(1H,dd,J=11.32,4.98 Hz, H-3) 3.18( 1H, dd, J=11.2  3.16 (dd, J=9.5, 6.0 Hz) 4.47 (dd ), H-3,10.2,5.5  3.17 (m)
Hz,4.9 Hz, H-3) Hz

2.98 (1H,m, H-19) 2.98 (1H,m,H-19) 2.95 (ddd, J=9.5, 6.0 Hz, 0.5 Hz) 3.0 (t), 10.2, 5.5 Hz, H-19 3.0 (m),

_ _ — _ 2.29 (q)
1.68( 3H,d,J=3.62 Hz, Me-30) 1.68 (3H,s,Me-30) 1.65 (3H, s, Me -30) 1.68,s,H-30 1.69 (s, 3H, H-30)
1.55 (m, H-18) _ _ _ 0.75-1.61 (m, rest of Protons
0.96 ( 3H,d, J=4.10 Hz, Me-23) 0.96 (3H, s, Me -23)  0.96 (3H, s, Me -23) 0.95 (s)
0.93 (3H,S, Me-27) 0.93 (3H,s,Me-27) 0.90 (3H, s, Me -27) 0.93 s, H-27
0.75 (3H,d, J=2.65 Hz, Me-24) 0.74 (3H,s, Me-24) 0.65 (3H, s, Me -24) 0.91,S, H-24
0.81 ( 3H,S, Me-25) 0.81 (3H, s, Me-25 0.75 (3H, s, Me -25) 0.81 (s) H-25

B 0.97 ( 3H,s,Me-26) 0.98 (3H,s,Me-26) 0.95 (3H, s, Me -26),

0 = Chemical shift



It was determined that the fraction was a
triterpene from the proton NMR spectrum
specifically with a carbon skeleton of the lupane
type. Signals attributable to an exo-methylene
group at 4.73/4.60 (d, H-29) which together with
an allylic methyl at 61.68 (3H, d, J=3.62 Hz; Me-
30) which indicated an isopropenyl function. The
double doublet 63.18 with couplings of 11.32 and
4.98 Hz centered at C-3 could be assigned to H-
3. The large coupling of this proton (H-3) with the
vicinyl methylene protons suggested a (3 (beta)
orientation of the hydroxyl group at C-3. The up-
field region between & 0.7 to & 2.4 of AZH-001
spectrum was expanded. The up-field signals at
0 0.96 (3H, d, J= 4.10 Hz; Me-23) and & 0.75
(38H, d, J=2.65 Hz; Me-24) were due to methyl
protons at C- 23 and C-24, respectively. In
addition, the spectrum also showed a multiplet at
02.98 (m, H-19) and & 1.55 (m, H-18) for the
methine protons at positon 18 and 19,
respectively; methyl group resonances at & 0.93
(3H, s, Me-27) and & 0.81 (3H, s, Me-25)
(Table 5).

These spectral features are in close agreement
to those documented and reported by Igoli and
Gray; Nazma et al. Ghais et al. Shumaia et al.
[26-29] (Table 5) for betulinic acid. These results
are therefore suggestive that the compound
present in AZH-001 could most probably be
betulinic acid based on its melting point, TLC and
comparison of its 'H- NMR spectrum data
(Table 5) with documented reports. Based on the
above spectral information, the structure of AZH-
001 is as shown (Figs. 1 and 2).

Betulinic acid has been reported to exhibit a
variety of biological and medicinal properties
such as inhibition of human immunodeficiency
virus (HIV) [30], anti-bacterial [31], anti-malarial
[32], anti-inflammatory [33], anthelmintic [34],
antinociceptive [35], and anti- cancer activities
[36].

Fig. 1. Structure of betulinic acid (3  B-hydroxy-
lup-20(29)-en-28-oic acid)
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Fig. 2. Structure of betulinic acid showing
proton NMR chemical shifts values

4. CONCLUSION

In summary, this investigation into the chemical
constituents of the fruit pulp of A. garckeana has
led to isolation of a triterpene; betulinic acid.
Bioassay of crude extracts lends credence to
some ethno-medicinal claims on fruits of the
plant.

It is recommended that further studies be carried
to ascertain the quantity of the important
phytochemical, betulinic acid, in the plant.
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