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Abstract

The phytochemical constituents and anti-microbietivity of the crude extract oSida acuta
(malvaceae) leaf were investigated during the wet season. frethanolic and aqueous crude
extracts of Sda acuta (malvaceae) was obtained through standard procedure. The rminim
inhibitory concentration of these crude extractgewvdetermined using five cultures Gandida
albicans, Staphylococcus aureus, Escherichia coli, Salmonella coliform and Klebsiella spp. The
methanolic crude extracts 8fda acuta (malvaceae) was found to be active agair&aphylococcus

aureus and Candida albicans with a minimal inhibitory concentration of

62.50Mml and

31.250mg/ml respectively. Also, the aqueous crudeaet of Sda acuta (malvaceae) was found to
be active agains®aphylococcus aureus, Candida albicans and Escherichia coli with a minimal
inhibitory concentration of 62.5mg/ml, 31.25mg/mda62.5mg/ml respectively. The leavesSmia
acuta (malvaceae) showed good anti-bacteria and anti-fungal activity

INTRODUCTION

Herbal medicine, a form of
complimentary and alternative
medicine is becoming increasingly
popular in both developing and

developed countries. World Health
Organisation has described traditional
medicine as one of the surest means to
achieve total health care coverage of
the world’s population.

In Nigeria, t 10z Jears to be an
overwhelming mcrease in the public
awareness and usage of herbal
medicinal products in the treatment
and/or prevention of diseases. This
may not be unconnected to the active
mass media advertisement embarked
upon by the producers and marketers
of the herbal medicinal products
(HMPs) who have taken the advantage
of the relatively high cost of the
conventional pharmaceutical dosage
forms, inaccessibility of the orthodox
medical services to a vast majority of
people particularly in the rural areas
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and the reservations by the public due
to the prevalence of fake, substandard
or counterfeit drugs in the market.
These have placed the HMPs as a
ready alternative to conventional
dosage forms in the treatment of
diseases. With this increased usage, the
safety, efficacy and quality of these
medicines have been an important
concern for health authorities and
health professionals. Although herbal
remedies are often perceived as being
natural and therefore safe, they are not
free from adverse effects which may
be due to factors such as adulteration,

substitution, contamination, incorrect
preparation and/or dosage,
inappropriate labeling and/or
advertisement. In an attempt to

enhance the acceptability of the HMPs
by consumers, many of the products
have been formulated into
conventional modern dosage forms
such as tablets, capsules, suspensions,
solutions and powders. With the
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prevalence in the Nigerian market of
these products, it would be of great
interest to evaluate the pharmaceutical
qualities of these HMPs irrespective of
the medicinal content and therapeutic
claims.

This traditional medicine uses
numerous plants, among themSsla
acuta Burm F. (Malvaceae). Sda
acuta is a shrub indigenous to
pantropical areas, widely distributed in
these regions and widely used in
traditional medicine. The aerial part of
the plant is the most frequently used
part. In Central America, the plant is
used to treat asthma, renal
inflammation cold, fever, headache,
ulcers and worms (Caceretsal, 1987;
Coee et al, 1996). In Colombia the
plant is known to treat snake bites. It
has been demonstrated that the
ethanolic extract of the plant had an
effective moderate activity against the
venom of Bothrox athrox (Oteret al,
2000 a, b) In west Africa, particularly
in Burkina FasoS acuta often called
“arbre a balai in French and ‘zon-
raaga” in Mooé an indigenous
language, grows around habitations in
farms and in bushes. The plant is
traditionally used in the treatment of
malaria, diarrhea and many other
diseases (Nacoulmaet al 1966).
Research focused on malaria led to the
identification of alkaloids, principally
cryptolepine the major alkaloids of the
plant, as its anti malarial agent
(Banzonzi,et al 2004; Karonet al,
2003) More recently, it was found that
polyphenol extract of the plant had
been shown to have a weak antioxidant
activity in vitrofree radicals
scavenging assays, on the other hand
the extract was very active on
pathogenic bacteria and this activity
may be influenced by the
polymerization size of the phenolic
compounds (Karorgt al 2005).
Phytochemical screening o0& acuta
resulted in the isolation of several
alkaloids and steroidal compounds
with the potential to induce quinone
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reductase and to inhibit 7,12-
dimethylbenz - (a) anthacene -
induced preneoplastic lesions in mouse
mammary organ (Cacet al, 1993;
Dinanet al, 2001; Jangt al, 2003).
Among the compounds isolated from
S.acuta, its alkaloids appeared to be of
great interest in pharmacological
studies. These alkaloids belong to the
family of indoquinolines. Many
investigations have been done on this
family of compounds and the results
showed that they are new leads in the
establishment of drug against many
diseases. For example, cryptolepine 5-
methylindolo (2-3b) — quinoline, the
main alkaloid of the plant, has been

well investigated for its various
biological properties. First isolated
from cryptolepis species C(

triangularis and C. sanguinolenta
(Periplocaceae) from Africa
(Clinquart, 1929; Dwuma-Badst al,
1978); the compound has been also
isolated from other plants such &s
acuta (Malvaceae) from Sri Lanka
(Gunatilakaet al, 1980); Microphilis
guyanensis (sapotaceae) and Genipa
Americana (Rubiaceae) from Surina
(Yang et al, 1999). Sda acuta is a
shrub indigenous to pantropical
regions. The plant is widely used for
its various pharmacological properties.
Among compounds of
pharmacological interest occurring in
the plant are indoloquinoline alkaloids.
The aim of the present study is to
investigate the antimicrobial activity of
alkaloids of S.acuta from Madonna
university environment on some Gram-
positive and Gram-negative bacteria.
The selected microorganism includes
reference strains and fresh clinical
strains isolated from pathologic
products.

IMPORTANCE OF HERBS OVER
SYNTHETIC PRODUCTS
* Herbal 104 medies are
compounded from  natural
products and therefore are
greater likelihood of been
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accepted by the body than
synthetic products.

* Most synthetic products have
severe side effects which are
not associated with herbal
preparation.

e It is not known whether there is

resistance to herbal
preparations as with orthodox
drugs.

e Herbal preparation is more
accessible to most of the
population in  developing

countries. It is reported that 60-
85% of the population of every
country in the developing
world has to rely on herbal
medicine due to shortage of
hospitals.

MATERIALSAND METHODS

COLLECTION,

IDENTIFICATION & ANALYSIS
OF PLANT MATERIALS

Fresh leaves ofSda acuta were
collected from the premises of
Madonna University Elele campus,
rivers state, Nigeria in November
2009.The plant was identified by F.
Osuala of the Department of
Pharmacognosy, Faculty of Pharmacy,
Madonna University, Elele, Rivers
State Nigeria. The plant material was
air dried on the laboratory bench for 5
days and later transferred into a hot air
oven to ensure complete dryness. Then
the plant material was grounded to
powder using an electric mill. Four
hundred and sixty grammes of the
powdered aerial part of the plant
material was obtained, and about 10g
of the powder was for phytochemical
analysis and 450g was macerated with
2500ml of 98% methanol for 72 hours.
Preliminary phytochemical analysis
was performed to investigate the
presence of secondary metabolites in
the leaves. These metabolites are the
biological constituents of the plant part
under study which may suggest the
possible antimicrobial activity. These
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phytochemical screening were

performed using standard procedures.
Saponins, tanins, alkaloids, flavonoids,
terpenoids, reducing sugars, resins, fat
& oil, glycosides, proteins and steroids

were tested for.

EXTRACTION

Methanolic and aqueous extracts were
used in this project work. Each extract
was prepared by macerating 500g of
powdered leaf sample &da acuta in
500ml of methanol and distilled water
respectively. The mixtures were
allowed to stand for 24 hours after
which they were filtered with What-
man No 1 filter paper, to obtain
filtrates (also known as extracts). The
extracts were then concentrated to
eliminate the extracting solvent by
evaporation in the sun and water bath
for the methanol and distilled water
respectively. The evaporation in the
water bath was done at a temperature
of 50°C.

STANDARDIZATION OF
EXTRACTS

The extracts were standardized by
weighing out 1gram of each

concentrate and dissolving in 4ml of
water which gave 250 mg/ml.
Different concentrations like 125
mg/ml, 62.500 mg/ml, 31.250 mg/mi
and 15.625 mg/ml were obtained from
the standard by dilution (Brantner and
Greinet al.).

TEST ORGANISM

Isolates of the test organisms used
were obtained from  Madonna
University Teaching Hospital Elele.
The isolates includes&aphylococcus
aureus, Candida albicans, Klebsiella
spp, E. coli, and Salmonella coliform.
They were designated as A, B, C, D
and E respectively. The test organisms
were standardized to obtain an
appropriate cell density of the bacteria.

PREPARATION
Nutrient agar

OF
was

MEDIA
prepared by



Nigerian Journal of Pharmaceutical Research

Vol 9 No 2 pp. 103 - 1(&ep 2011)

C. F. Anowiet al The phytochemical, antibacterial and antifungéivéy of the crude extract dlida acuta (Malvaceae) leaf

dissolving 28g of nutrient agar powder
in 1L of distilled water using
1Lconical flask which was covered
with cotton wool, paper foil and
masking tape. This was sterilized in the
autoclave for 15 minutes at 1%21
After autoclaving, the media was
allowed to cool to 4% before been
dispensed into Petri dishes which has
been sterilized earlier.

ANTI MICROBIAL ASSAY OF
THE EXTRACT

This was conducted in two phases
termed A and BPhase A: A sterile
forceps was used to introduce a sterile
filter paper in the different agar-
containing plates. The soaked strip was
placed on the surface of the nutrient
agar at one side of the plate. A loopful
of A was taken and streaked across the
plate in a perpendicular angular to the
paper strip of the aqueous extract and
this was also done for the methanolic
extract. This process was performed
for organisms B, C, D, and E were
labeled properly and incubated af@7
for 24 hours.

Phase B: paper disc agar method was
used. Six-milliliter diameter paper
discs were punched using Whatman
No 1 filter paper. The discs were
sterilized in hot air oven at 180 for 1
hour. The discs were soaked in the
various concentrations of the two
extracts and allowed to dry. This was
placed in the Petri dishes containing
nutrient agar on which the different
organisms have been cultured. The
impregnated plates were incubated at
37°C fro 24 hours. Zones of inhibitions
were obtained and recorded in
millimeter as evidence of antimicrobial
activity.

RESULTS AND DISCUSSION

Traditionally, medicinal plants have
been used for the treatment of
microbial infectious diseases during
pre-historic time by native traditional
people. The table (table 1) above only
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showed the tests in which the results
were positive. The results showed that

the leaves ofSda acuta contains
tannins, steroids, terpenoids,
glycosides, proteins, carbohydrates,

flavonoids, alkaloids, saponin, fats and
oil. The study showed that crude
methanolic extract oda acuta was
active againstStaphylococcus aureus
and Candida Albicans with a minimal
inhibitory concentration of 62.5mg/mi
and 31.25mg/ml respectively; while
crude aqueous extract @da acuta
was found to be active against
Saphylococcus aureus, Candida
albicans and Escherichia coli with a
minimum inhibitory concentrations of
62.5mg/ml, 31.25mg/ml and
62.5mg/ml respectively. The activity
recorded on the tested plant
emphasised the medicinal value of the
plant.

CONCLUSION

In Africa, traditional medicines are
used extensively in the cure of various
diseases like diarrhea, urinary tract
infection etc, today. One of the most
extensively used herbal plants today is
Sda acuta, which is effective in
treatment or prevention of diseases. In
Eastern and Southern parts of Nigeria,
this plant is employed traditionally for
the treatment of diarrhea and fever.
The antimicrobial activity study of the
methanolic and aqueous extracts
showed thatSda acuta was effective
on some isolates, Saphylococcus
aureus, Candida albicans and
Eshericia coli, while Klebsiella sp and,
Salmonella coliform did not show
activity at all for the methanolic and
agueous extracts.. The plant leaves
showed good anti-bacterial and anti-
fungal activity.

RECOMMENDATION

It is recommended that more work
should be done on the treatment of
diseases. Investigation should be
carried out on the effectiveness of both
industrial and local antibiotics like
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Tablel- PHYTOCHEMICAL CONSTITUENTSOF SIDA ACUTA

LEAF

2° PHYTOCHEMICAL. | OBSERVATION | INFERENCE

METABOLITES | TEST

Saponin Frothing test. Formation of & Preser
stable froth.

Tannir Ferric chloride Test. Appearance c Preser
greenish black
precipitate.

Flavonoic Ammonium and Appearance ¢ Preser

Aluminum chloride | yellow coloration.
Tests.
Carbohyrate Fehling’s Test. Appearance of | Preser
: brick red
(Reducing sugar) orecipitate.
Alkaloids Dragendoff’s and Appearance a| Preser
Wagner’s reagents. Reddish brown
coloration.

Protein: Million’s test. Appearance of | Preser
white precipitate.

Fatcand oi Sudan III test and Appearance ¢ Preser

Emulsion test. stained oil
globules and
milky white
emulsion
respectively.

Glycoside Hydrolysis test. Appearance ¢ Preser
brick red
precipitate.

Terpenoid Sulphuric acid tes Appearance of | Preser
grey colour.

Steroid: Sulphuric acid tes Appearance ¢ Preser

reddish brown
interface.
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Table2- SENSITIVITY PATTERN OF METHANOLIC AND
AQUEOUSEXTRACTS OF SIDA ACUTALEAVESON FIVE

ORGANISM S
EXTRACTS CONCENTRATION | ZONE OF INHIBITION (mm)
(mg/ml) A B C D E
METHANOLIC 250.00( 12 6 - - -
EXTRACT 125.00( 10 3 - - -
62.50( 8 2 - - -
31.25( - 1 - - -
15.62°¢ - - - - -
AQUEOUS 250.00( 10 6 - 6 -
EXTRACT 125.00( 8 3 - 4 -
62.50( 4 2 - 3 -
31.25( - 1 - - -
15.62¢ - -

NB: A= Staphylococcus aureus,B= candida albicans, C= Klebsiella spp,

D= Eshericia coli andE= Salmonella coliform

Sda acuta used in the treatment of

diseases like diarrhea. Comparison
should be drawn between the two
groups of antibiotics and

recommendation for patient in the

treatment of infectious diseases caused
by micro-organism should be based on
relative sensitivity of the causative

organism.
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