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Abstract

A phytochemical and antibacterial study of the chloroform extract of the mesocarp of the fruits of Diospyros
mespiliformis and its fractions led to the isolation of B-sitosterol (a phytosterol) for the first time from the fruits
of th.e plant. The structure of the isolated compound was elucidated using physical parameters, colour
reactions, spectroscopic identification and literature search, The isolated compound at 100pug/cm® displayed
moderate inhibitory activity against tested Gram-positive and Gram-negative organisms in comparison to that
exhibited by erythromycin (100 pg/cm?) against the test organisms.
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1. Introduction/Literature Review

Beta-sitosterol,a 4-desmethyl sterol which structurally resembles cholesterol produced in the human body is
one of the well-known bioactive plant sterols with several biological and pharmacological activities. It has
been isolated and purified from non-polar fractions of diverse plant families and marine sources using
different chromatographic methods (Saeidnia ef al., 2014). Diospyros mespiliformis Hochst Ex A. Dc
(family: Ebenaceae) isa semi-deciduous woodland, savannah plant commonly called African ebony or Jackal
berry (English), Kanya (Hausa), Akawayi (Igbo) and Kanram (Yoruba). It is amedium-sized evergreen tree
with dense rounded stem and bell-shaped cream-colored flowers (Belemtougri et al., 2006). Bark is grey-
black, crown is branchy with dense foliage; leaves are alternate, 4.7 cm and 1.5-5.5 cm in length and width
respectively. Fruits are spherical with a fleshy berry, greenish when immature and yellowish /orange yellow
when ripe. They contain between 4-6 seeds that are bean-shaped, shiny, smooth and dark brown in
colouration (Venter and Venter, 1996; Orwa et al., 2009). Ethnomedicinally, the plant is used in the
treatment of fever, malaria, wounds, leprosy, syphilis, diarrhea, pneumonia, skin diseases and helps in
facilitating delivery (Mohammed et al., 2009). Research carried out on various parts of the plant revealed its
usefulness as an antimalarial (Etkin, 1997; Adzu and Salawu, 2009), antimicrobial (Lajubutu ef al., 1995;
Adeniyi et al., 1996; Esimone ef al., 2009; Shagal et al., 2012; Sadiq ef al., 2013), antitrypanosomal
(Freiburghaus ef al., 1996), anti-inflammatory, analgesic, antipyretic, sedative (Adzu et al., 20‘02a; 200_2b),
anticancer (Adeniyi ef al., 2003) and antiproliferative property (Abba et al., 2016). Ph)nocher_mcal studies of
the plant revealed the presence of saponins, steroidal and triterpenoidal compounds, anthraquinones, sugars,
alkaloids, tannins and flavonoids (Adeniyi ef al., 1996; Adzu et al., 2009; Shagal et al., 2012; Abba et al.,
2016). Triterpenes, such as, a-amyrin, B-sitosterol, lupeol, betulin, betulinic acid and lupenone were ISO.latt‘:d
from the stem bark of the plant (Zhong et al., 1984; Mohammed ef al., 2009). From the roots, the isolation
and antibacterial activity of diosquinone and plumbagin have been reported (Lajubutu ef al., I?95);
diosquinone was later reported to be active against cancer cell lines (Adeniyi et al., 2003). A high presence
of C16:0 and C18:2 fatty acids were reported in the oil extracted from the fruit seeds and seeds of the plant
(Chivandi et al., 2009; Adewuyi and Oderinde, 2014). This study was undertaken to separzflf:, |so!a|e_and
characterize a phytosterol from the chloroform extract of the mesocarp of Diospyros mespiliformis via
antibacterial testing of the extract, its fractions and sub-fractions in comparison with a standard antibiotic,

erythromycin,
2. Materials and Methods
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e " - Plant Material
.4 iy = LL'V .
- Fruits of D. mespiliformis were collected from An
I °ria in September, 2016, Fruits were identifi

: gwan Biri, Bosso Local Government Area, Niger state,
e

lige ed and authenticated by Dr. (Mrs.) Jemilat Ibrahim of the
- Department of Medicinal Plant Research and Development (MPR&TM) of National Institute for

1armaceutical Research and Development, Idu (NIPRD) and compared with a voucher specimen already
sited (NIPRD number 5120).

action of Plant Material

hy part of the fruits was separated from the seeds, air-dried and pulverized. |kg of the dried
bcarp was extracted exhaustively by macerating with chloroform and continuously shaking using a flask
for 5 days. Extract was concentrated in-vacuo to dryness and coded crude chloroform extract of D.
ormis mesocarp (D, dark green crystalline mass, 1.72 % yield).

emical Tests for Phytosterols (Harbone, | 998)

Liebermann-Burchard’s test: Little quantity of extract D was dissolved in CHCI; and a few
drops of conc. H.SOy added, followed by addition of 3 drops of Ac;0. A change in colour from
violet-blue to green was taken as positive for the presence of a steroidal nucleus.

Salkowski’s test: To a small quantity of extract D in CHCl,, few drops of conc. H:SOswere
added down the side. Appearance of a reddish-brown color in the CHCI; layer was taken as
evidence of presence of steroidal nucleus.

A little quantity of extract D was dissolved in 0.5 cm? of dioxane and added to 0.5 cm” of a
solution of cerric ammonium nitrate (4 g of cerric ammonium nitrate was dissolved on mild
heating in 10 cm® of 2N HNO;) and mixture shaken thoroughly. Emergence of a yellow color
that gradually changed to red indicates the presence of an alcoholic hydroxyl group.

acterial Testing of Crude Extract, D

antibacterial activity of extract D was tested against overnight cultures of two Gram positive (Bacillus
d Staphylococcus aureus) and three Gram negative bacteria (Escherichia coli, Pseudomonas

a and Salmonella typhi) all obtained from the Department of Microbiology, Federal University of

2y, Minna, Niger State, Nigeria. The viability test for each organism was carried out by

ting each microorganism on nutrient agar medium and incubating at 37°C for 24h. 0.2 cm’ of stock

vere transferred to 20 cm® of Mueller Hinton broth (MHB) and incubated for S h to obtain

m’ and a loopful used for assay. The agar dilution method was adopted for the assay (Fadipe er

012). 250 mg of extract D was reconstituted in 1 cm’ of tween-80 and 4 cm’ of sterile distilled water
ded. | em’® of reconstituted mixture was then transferred to sterile Petri dishes containing 19 cm? of

e on agar (MHA) and allowed to set at room temperature. A loopful of each standardized

Iture was streaked unto each solidified agar plate. Plates were prepared in duplicates, Plates for

(erythromycin; 100 pg/cm?), extract sterility control (ESC), organism viability control

rility control (MSC) were also prepared. All plates were incubated aerobically at

, mgﬁm" growth of organisms (Table 1).

sequentially with varying proportions of increasing polarity of
. Similar fractions were pooled based on their thin layer
n-vacuo to yield 4 major fractions, D1-D4. All chromatograms
6 nm) followed by spraying with a solution of vanillin-sulphuric
were tested for the presence of steroidal nucleus and also screened for
rison with erythromycin(Table 2).

1 solvent system, petroleum ether: CHCly, 1:1 was further purified (silica gel:
hromatography) and eluting with varying proportions of hexane: EtOAc gave rise
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