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Abstract: Stachytarpheta cayennensis belongs to the family
Verbenaceae; it is a species of flowering and is applied by many
traditional healers to treat a host of diseases including diabetes,
dysentery pain, wounds, eye infections, bacterial infections,
chicken pox, measles, blood pressure, toothache and malaria.
The leaf of Stachytarpheta cayennensis was studied to evaluate its
chemical constituents and to confirm its traditional medicinal
use. The phytochemical screening of the leaves of this plant
revealed the presence of carbohydrates, steroids, terpenoids,
tannins, saponins, alkaloids and flavanoids. The antimicrobial
screening against some selected human pathogens; showed that
the  extract was  sensitive  to Escherichia  caoli,
Staphilococcusaureus, Pseudomonas aeruginosa, Micrococcus
luteus and Candida albicans. The Gas Chromatography/Mass
Spectrometry (GC-MS) analysis of the steam distillate showed 32
peaks. This led to the identification of several compounds with
valuable biological activities including enzo[d]isothiazol-3-one
(CgH,03) a disinfectant, a platelet aggregation inhibitor and a
xenobiotic, dodecanoic acid (C;,H,40,) which is an antibacterial
agent and an algal metabolite, hexanol, (Z)-9-tricosene,phthalic
acid, octade-9-enoic  acid, heptacosan-1-ol. The Gas
Chromatography/Mass Spectrometry (GC-MS) analysis revealed
that the steam distillate is mainly composed of oxygenated
hydrocarbons, predominantly esters and carboxylic acids, a few
long chain hydrocarbons and alcohols. The crude methanol
extract of the leaf was also subjected to antimalarial screening at
daily doses of 200, 400 and 800mg extract/kg body weight of
mice infected with plasmodium berghei in a four-day treatment.
The percentages of suppression of the parasitaemia at the doses
of 200, 400, and 800 mg extract’/kg body weight were,
respectively, 36.62%, 50.36%, and 61.06%. The findings on
antiplasmodial activity of this plant justify the traditional use by
local populations against malaria. The findings therefore, suggest
that there is an indication that S.cayennensis leaves contain
phytochemicals that may be linked to its beneficial effects on
health. Thus, the isolation of the active compounds from this
plant is suggested for possible antimalarial drugs.
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I INTRODUCTION

edicinal plants are various types of plants used for

medicinal purposes. They are used to attempt to
maintain good health. Medicinal plants are often referred to as
medicinal herbs. Nowadays, herb refers to any part of the
plant like fruit, seed, stem, bark, flower, leaf, stigma or a root,
as well as a non-woody plant. Earlier, the term “herb” was
only applied to non-woody plants, including those that come
from trees and shrubs. These medicinal plants are also used as

food, flavonoid, medicine or perfume and also in certain
spiritual activities [1].Many medicinal plant species have been
investigated in the search for the active constituents that make
them effective in treatment of various ailments [2], but
generally there is still a demand to find more information
concerning the therapeutic potential of plant species

The active constituents of plants have only relatively recently
been isolated. The active constituents in plants are the
chemicals that have a medicinal effect on the body. They
include phenols, tannins, flavonoids, saponins, carbohydrates,
alkaloids, phytosterols etc. These naturally occurring chemical
compounds are called phytochemicals. In many places, as a
dietary accessory they are comfortably accessible but dormant
health advantages of phytochemicals are only reachable from
the utilization of whole plant. Phytochemicals are beneficial to
boost up immunolatory responses and also provide immunity
against many diseases; some are known to reveal medicinal
and physiological activities [3], [4], [5].

Crude extracts and dry powder samples from medicinal plants
and their species have become the object of interest for the
development and preparation of alternative medicines [6], [7],
[8], [9]. This has drawn attention to urgent need to search for
herbal medicinal plants with potential medicinal properties on
the basis of their ethno-medicinal uses and also for their
isolation.

Furthermore, bioactive compounds from medicinal plant
materials possess high antimicrobial activity and thus used as
potential antimicrobial agents. [10], [11].

Some herbal remedies may be safe and effective for the
treatment of malaria. Nevertheless, scientific proof is needed
before herbal remedies can be recommended on a large scale.
In remote settings with poor resources where modern
antimalarials are not steadily available, research can provide
an evidence base for traditional medicine, to inform local
treatment choices.

Considering the potentiality of plants as sources for
antimalarial and antimicrobial drugs, systematic screening for
bioactive compounds could possibly lead to the development
of therapeutic agents.

The aim of this study is to evaluate the leaves of
Stachytarpheta cayennensis for its chemical characteristics,
antimicrobial activity and antimalarial activity.
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Il. MATERIALS AND METHODS
Plant Materials Collection

The leaves of Starchytapheta cayennensis were collected from
Gwagwalada, Abuja-Nigeria in the month of July, 2018 and
botanically identified by Mr Lateef Akeem, a Botanist, at
National Institute for Pharmaceutical Research and
Development (NIPRD). One voucher specimen was deposited
in the Herbarium of NIPRD under the number
NIPRD/H/6914.

Experimental Methods
Preparation of Crude Plant Extracts

The leaves were plucked from the stem and washed, then dried
at room temperature for three weeks. The dried leaves were
ground into powder using mortar and pestle in the laboratory.
The powdered plant was then stored in a dry airtight
containers for subsequent analysis.

241g of the dried and powdered leaf of Stachytarpheta
cayennensis was exhaustively macerated in 98% methanol for
8 days. The liquid extract obtained was concentrated in rotary
evaporator. The yield was 16.6%.

Extraction of Essential Oils

The collected fresh leaves of Stachytarpheta cayennensis were
washed to remove the dirt on the surface of the leaves. It is to
make sure that no any other impurities stick to the leaves. The
extraction was carried out using only fresh leaves. 162g of
fresh leaves of Stachytarpheta cayennensis was subjected to
steam distillation. The extraction was performed within the
period of 6 hours. The essential oil was then separated from
the distillate using separating funnel with dichloromethane as
solvent, the yield was 0.3%.

Gas Chromatography-Mass
Essential Oils

Spectrometry  (GC-MS)  of

For the determination of the chemical constituents contained
in the essential oils of Stachytarpheta cayennensis leaves, Gas
Chromatography-Mass Spectrometry (GC-MS) machine was
used. This machine, model SHIMADZU GCMS - QP2010
PLUS, MSD Triple-Axis Selective Detector is available in
Laboratory of SHIMADZU training center for analytical
instrument, Lagos. The machine used helium as the carrier gas
at a constant pressure of 100.2kPa and Column Oven
Temperature of 60.0°C. The Injection Temperature was
250.00°C, the total flow was 39.4 mL/min and the Column
Flow was 1.61mL/min.

Phytochemical Analysis

Phytochemical analysis was carried out to detect the presence
of some secondary metabolites. The methods used by [12],
[13], [14] were used to analyse the bioactive components in
the plant extract. The phytochemical tests carried out in this
work include alkaloids, saponins, glycosides, tannins, steroid,
terpenes and flavonoids.
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Test for Tannins: The powdered sample of the plant leaves
(0.5g) was boiled in 20 mL of distilled water in a test tube and
then filtered. The filtration method used here is the normal
method, which includes a conical flask and filter paper. The
0.1% FeCls is added to the filtered samples. Brownish-green
coloration was observed.

Test for Alkaloids:
Mayer’ s Test

To a few ml of plant sample extract, two drops of Maye’s
reagent are added along the sides of test tube. Appearance of
white creamy precipitate was observed.

Test for steroids: One milliliter of the extracts was dissolved
in 10 mL of chloroform and equal volume of concentrated
sulphuric acid was added by sides of the test tube. The upper
layer turns red and sulphuric acid layer showed yellow with
green fluorescence.

Test for terpenoids: Five milliliter of methanolic extract is
mixed with 2 mL of CHCI; in a test tube. Three milliliter of
concentrated H,SO,is carefully added to the mixture to form a
layer. An interface with a reddish brown coloration was
formed.

Test for Carbohydrates:
Molish’ s Test

To 2 ml of plant sample extract, two drops of alcoholic
solution of a- naphthol are added. The mixture is shaken well
and few drops of concentrated sulphuric acid is added slowly
along the sides of test tube. A violet ring was observed.

Test for Flavonoids: The stock solution (1 mL) was taken in a
test tube and added few drop of dilute NaOH solution. An
intense yellow colour was appeared in the test tube. It became
colourless when on addition of a few drop of dilute acid.

Test for Saponins: The extract (50 mg) is diluted with distilled
water and made up to 20 ml. The suspension is shaken in a
graduated cylinder for 15 minutes. About two cm layer of
foam was observed.

Thin Layer Chromatographic Analysis

Several plates measuring 10cm x 4cm were used for the thin
layer chromatography (TLC) with silica gel as the adsorbent.

Preparation of Solvent System

Two transparent glass tanks containing different solvent
systems were prepared according to the ratio given below.

Tank I: Contains chloroform and methanol in the ratio of 9:1.
Tank I1: Contains hexane and ethylacetate in the ratio of 4:1

Spotting, Development and Detection of Spots by Analytical
TLC

With the aid of Pasteur pipettes, a spots of the crude extract
was made on a base line measured 1.5cm from the edge of the
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plate. The spots were allowed to dry in air for five minutes
before developing in the solvent tanks which were shaken for
five minutes and kept for thirty minutes for saturation to
occur.

Two plates, each were placed in tanks with the spotted end
made to face downward. The depth of the developing solvent
was less than the spotted height. The tanks were sealed and
allowed to stand undisturbed until the solvent front traversed
the length of the plate to 1cm of the top of the coated portion
of the plates. The plates were removed and the solvent front
marked with a pencil. The plates were allowed to stand for
three minutes before detecting the spots.

Spots on the developed plates were detected using UV light
type A 409 (wavelength 250nm) and spraying with freshly
prepared mixture of methanol and concentrated sulphuric acid
(90 %:10% v/v). The colours and retentions factors obtained
were noted.

Preparation of Test Organisms

The microorganisms used namely Staphylocuccusaureus,
Escherichia coli, Pseudomonas aeruginosa, Micrococcus
luteus and Candida albicans were obtained from stock
cultures in the Microbiology Laboratory of the University of
Abuja, Abuja, Nigeria. They were sub-cultured and identified
based on their colonial morphology, microscopic appearance
and specific biochemical reactions. The test organisms were
sub cultured in 10ml broth each and incubated at 37°C for 24
hours. After 24 hours, the organisms were sub cultured into a
fresh Mueller Hinton Agar and autoclaved for 3 hours which
was used for all analyses.

Antimicrobial Screening of Crude Methanol Extract of Leaves

Freshly prepared sterile Mueller Hinton Agar was poured into
sterile, labeled Petri dishes and allowed to set. A sterile swab
was dipped into the adjusted inoculum of the test organism
and is used in streaking the surface of the nutrient agar to form
a microbial lawn. The surface of the medium was allowed to
dry for 3 minutes and sterile 5mm cork borer was used to bore
holes on agar plates, the base of each hole was sealed with a
molten agar to avoid diffusion extract under agar. Some
milligrams of each concentration were dispensed into each
hole. The plates were left undisturbed for about 15 minutes
before and then incubated at 37°C for 24 hours. The diameters
of zones of inhibition were measured using a transparent ruler
in millimeters.

In Vivo Antimalarial Activity Essay
In Vivo Suppressive Test with Plasmodium Berghei.

Evaluation of the in vivo antimalarial activity was performed
based on the Peters 4-day suppressive test [15].

Animal

Young adult white mice, of both sexes, weighing 18-22g were
used (appendix B). They were obtained from the National
Institute for Pharmaceutical Research and Development
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(NIPRD), Idu Abuja. They were maintained on standard
animal pellets and water. Animals were acclimatized to the
laboratory conditions, supplied with food and water for 5 days
before being used for the test. The animals were handled
according to the National and International Guidelines for
Handling of Laboratory Animals.

The Parasite

The chloroquine - sensitive Plasmodium berghei used in the
study was obtained from the Department of Pathogen
Molecular Biology, Ahmadu Bello University, zaria—Kaduna,
Nigeria.

Preparation of Infected red Blood Cells Suspension

Donor mice with high parasitemia were anesthetized by
diethyl ether; blood was collected by cardiac puncture and
diluted with sterile normal saline (0.9% w/v sodium chloride)
to make a suspension of 1 x 10°infected red blood cells
(iRBCs) per ml, which was used to infect test mice. This was
prepared by determining both the percentage parasitaemia and
the erythrocytes count of the donor mouse.

Inoculation of Parasites and Administration of Extracts

Each mouse was infected by injection via tail vein with 2 x
107iRBCs in 0.2 ml suspension of 1 x 10%iRBCs per ml. The
extract was dissolved in distilled water. Chlorogquine was
dissolved in normal saline. Three hours post infection, the
mice were randomly allocated into groups of 6 mice each
(appendix B): Negative control group received solvent (5
mg/kg/day), positive control group received chloroquine (10
mg/kg/day), and treatment groups received different doses of
extracts (200, 400, or 800 mg/kg/day). Dosing was done
orally, once daily, starting on the day of infection and
continued for a total of four daily doses. Body weight was
recorded daily while parasitemia was determined on day 4.

Determination of Parasitemia and Percentage Suppression at
Day 4

On day 4, tail blood smear was fixed with absolute MeOH and
then stained with 10% Giemsa-stain at (pH 7.2) for 20 min.
The parasites were examined under microscope at x100 oil
immersion. Percentage parasitemia was determined by
counting the infected erythrocytes in at least 1000 total
erythrocytes (infected plus non-infected erythrocytes).The
mean percentage suppression of parasitemia for each extract
was calculated as follows:

% suppression =

mean % parasitemia in negative control mice — mean % parasitemiain treated mice

mean % parasitemia in negative control mice
Statistical Analysis

Percentage parasitemia suppression and survival time in days
were presented as mean + standard deviation for each group.
The mean percentage parasitemia on day 4 and the mean were
analyzed statistically using the Student's t-test to identify the
differences between treated groups and negative control
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group. The difference was considered statistically significant
at P < 0.05.

I11. RESULTS AND DISCUSSION
Results
Extraction and TLC of Crude Extract

The leaves were subjected to extraction with methanol and the
extract subjected to TLC using silica gel precoated plate with
different solvent systems, UV lamp (Amas 366+254mm) and
the Spray reagent: 90ml conc.H,SO, + 10ml C,HsOH. The
results are as shown in table |

Table |
TLC Analysis of the Methanolic Leaves Extract of Stachytarpheta
cayennensis

Table I11: Antimicrobial Activity Screening Of the Leaf Extract of
Stachytarpheta cayennensis

Diameter of Zone of Inhibition (mm)
Sam | Concentr | b oo Staphiloc Pseudo Microc Candid
le ation of - monas a
P extract Ch'? occusaur aerugino oceus albican
3 coli eus luteus
(mg/cm®) sa S
120 26 24 20 28 26
extr 100 18 18 14 22 20
act 80 10 16 4 18 16
60 8 04 2 10 9
Peni
cilli 0.4 30 50 30 40 35
n

Colour Colour
Solvent when after Number of R¢ Values
- . components
viewed | spraying
0.88
Hexane:ethylacetate 0.83
(4:1) Red Purple 4
0.75
0.57
0.91
Chloroform:methano 4 0.87
Red Purple
1(9:1) P 0.70
0.54

Key: R= Retention Factor

Phytochemical screening
The result of phytochemicals analysis on the methanol leaves
extract of Stachytarpheta cayennensis are presented in table I1.

Tablell: Results For Phytochemical Analysis

Key: mm=millimeter, mg=milligram.
The GC/MS analysis of the steam distillate

The steam distillate was subjected to GC/MS. The gas
chromatogram and the MS data are as shown in figure 1 and
table IV respectively.

v
L AL U Y ]

| | ,.ilrj'!

) y o L MM e
L —MW._J}, P s A

Compound Test Inference Figurel: Gas chromatogram of steam distillate.
Carbohydrates Morlish’s test + Table IV: GC-MS of Volatile Components of the Leaves of Stachytarpheta
. L cayennensis
Steroids Chloroform/sulphuric acid test +
Tepenoids Chloroform/sulphuric acid test + Molecul Plia Plia
Name (RY) (RI) ar MM Are | heig
T Ferric chlori +
annns erric chloride test formula a% | ht%
Saponin Frothing test + 2-methoxy-1,3,5-
trimethylBenzen 6.617 1209 | CyHiO | 150 | 0.08 | 0.14
Alkaloids Mayer’s Test + &,
- - - o AS 7791 | 986 | CuHu | 156 | 0.02 | 0.05
Flavonoids Sodium hydroxide Test + Dimethylnonane
Dodecanoic acid | 10.058 | 1570 | Ci,HxO, | 200 | 0.41 | 0.60
Antimicrobial Act|v|ty 1-hexanol 10.433 1854 Ci6H340 242 2.16 2.67
The antimicrobial screening results for the crude methanol Hexidzecane 10533 | 1612 | CuHa | 226 | 113 | 1.56
extracts are presented in table I11. Benzisothiazol- | 11117 | 0 | CeH,0, | 197 | 0.46 | 0.45
3(2H)-one
n-
Pentadecylcycloh | 11.392 | 2172 CouHa 294 | 0.26 | 0.32

exane
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Dichloroacetic

In vivo antimalarial activity of the crude methanolic extract

The crude methanol extract was screened for antimalarial
activity using 4-day suppression test against chloroquine
sensitive P. berghei infected mice. The level of suppression of
the extract at concentrations of 200 mg/kg/day, 400 mg/kg/day
and 800 mg/kg/day following the 4-day test was 36.61, 50.36
and 61.06%, respectively as shown in V and VI.

Table V: In Vivo Antimalarial Activity Of Methanol Extract Of The Leaves
Of Stachytarpheta cayennensis At Different Doses On Plasmodium Berghei.

Mean Mean Mean
percentage
percentage : percentage
T . suppression L
reatment parasitemia of Treatment parasitemia
at day 4+SD L at day 4+SD
(n=6) parasitemia (n=6)
atday 4
| Extract 800 16.37+0.58 61.06
1 Extract 400 20.87x1.42 50.36
1 Extract 200 26.65+1.55 36.61
IVvectrl | Distilled 1ml 42.6743.00 0.00
group) water
V(+ve ctrl ;
group) Chloroquine 10 0.00 100

KEY: +ve ctrl group=positive control group group treated with standard drug
-chloroquine), -ve ctrl group= negative control group (group treated with
distilled water), SD = standard deviation

Table VI: Effect Of Methanolic Leaves Extracts Of S. Cayennensis On Body
Weight Of P. Berghei Infected Mice.

Test Substace Dose(mg/kg) Body weight Body weight
Extract 800 20.00+1.00 21.00+1.00
Extract 400 18.00+2.00 17.00+2.00
Extract 200 15.33+1.52 13.67+2.08

Distilled water 20.00+1.00 15.00£1.67

Chloroquine 10 19.33+1.55 22.00+1.86

diisooctyl ester

acid, 4-hexadecyl | 11.625 | 2259 | C#H%Ci | 355 | 025 | 036
202
ester
28,7 11.908 | 1121 | CuHx | 184 | 031 | 045
Trimethyldecane : 137728 : :
OCtagsiC;”O'C 12.750 | 2167 | CiHs0. | 284 | 052 | 051
1-nonadecene 13.117 1900 CioHasg 266 | 2.70 | 3.64
Eicosane 13.208 2009 CooHa2 282 | 197 | 2.85
(2)-9-Tricosene 13.433 2315 CasHas 322 | 0.36 | 0.44
Phtthalic acid 14.125 2732 CgHsO4 166 | 1.32 | 1.85
3-Ethyl-5-(2"-
ethylbutyl)octade | 14.392 | 2413 CasHs4 366 | 0.11 | 0.15
cane
hexadecanoic
acid methyl ester 14.708 | 18781 | Cy7H30, | 270 | 2.99 | 3.79
I-(+)-Ascorbic
acid 2,6- 15.150 | 4765 | CssHesOs | 652 | 4.94 | 4.76
dihexadecanoate
1-nonadecene 15.450 | 1900 CigHss 266 | 4.12 | 5.04
Eicosane 15.51 2009 CooHaz 282 | 2.27 | 3.09
9-
Octadecenoicaci 146 | 15.2
d, methyl ester. 16.608 | 2085 | CioHzc0, | 296 0 4
(E)-
Octadecanoic 14.3 | 16.1
acid 16.850 | 2077 | CioHzs0, | 298 7 4
Octadec-9-en0iC | 17 555 | 2175 | CygHa0, | 282 | 122 | 6.34
acid 3
Octadecanoic
acid 2-(2- 12.0
hydroxyethoxy)e 17.233 | 2694 | CxpHu04 | 372 5 5.94
thyl ester
1-heptacosanol 17.500 | 2948 | CyHssO | 396 | 2.20 | 3.86
9-Hexacosene 17.500 2614 CosHs, 364 | 3.35 | 3.10
Pentadecanal 18.367 | 1701 CisH30O | 226 | 0.55 | 0.47
Sulfurous acid, CorHuO
octadecyl 2- 18.493 | 2668 2 SM ®| 376 | 057 | 0.70
propy! ester
Eicosanoic acid,
methyl ester 18.758 | 2276 | CxH4,0, | 326 | 1.92 | 2.07
18,19-
Secoyohimban-
19-oic acid,
16,17,20,21- Ca1HuN;
tetradehydro-16- 19.142 | 2849 05 352 | 1.06 | 0.69
(hydroxymethyl)
-, methyl ester,
(15.beta., 16E)-
Heptacosanol 19.333 | 2948 | CxHsO, | 396 | 3.01 | 3.77
Methyl-3-
hydroxy-2-
tetradecyloctadec 20.483 | 3567 | CasHesOs | 510 | 0.80 | 0.83
anoate
1,2-
Benzenedicarbox 8.14
ylic acid, 20.725 | 2704 | CyH30, | 390 | 6.80

Key: Rt=retention time, R,=retention index, MM= molecular mass\

Key: mg = milligram, kg = kilogram, Do = first day, D4 = fourth day

IV DISCUSSION

The phytochemical screening of the leaves of this S.
cayennensis revealed the presence of carbohydrates, steroids,
terpenoids, tannins, saponins, alkaloids and flavanoid. The
presence of steroids and terpenoids in S. cayennensis
contradicts the observation of Edeoga who reported that
steroid and terpenoid were absent in this plant [16]. However,
the presence of steroids and terpenoids in S. cayennensis’
leaves has also been reported bysome other researchers[17].
Steroids reduce the production of inflammatory chemicals in
order to minimize tissue damage and also reduce the activity
of the immune system by affecting the function of white blood
cells [18]. This may be the reason the leaves of S. cayennensis
are used to treat various ailments such as inflammation, pain,
hepatic and renal disorder [19], [20], [21] and [22]. The
presence of terpenoidsin S. cayennensis has also been reported
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by some other researchers [23]. Important therapeutic uses of
terpenoids include antifungal, antiviral, antihyperglycemic,
anti-inflammatory, antioxidants (increase the concentration of
antioxidants in wounds and restore inflamed tissues by
increasing blood supply), antiparasitic, immunomodulatory,
and as skin permeation enhancer [24]. This may be the reason
why it is used traditionally to treat diabetes, to reduce stress
[25] and externally to treat wounds and toothache [26]. From
table 11, it can also be seen that the leaves of Starchytapheta
cayennensiss contain alkaloids, this conform to the report of
[23]. Alkaloids rank among the most efficient therapeutically
significant plant substance. Pure isolated alkaloids and their
synthetic derivatives are used by ethnomedicinal practitioners
for their analgesic, antispasmodic and bactericidal effects
[27].The alkaloid content of Starchytapheta cayennensiss may
be the reason for its use in the treatment of cough, wounds,
fever and malaria, rheumatism and skin infections [28], [29].

Flavonoids, glycoside and tannins which were also found to be
present the leaves of S. cayennensis have hypoglycemic
activities [30], [31], which is also in line with its use
traditionally to treat diabetes [32].

The leaves were subjected to extraction with methanol and the
extract subjected to TLC using silica gel precoated plate with
different solvent systems, UV lamp (Amas 366+254mm) and
the Spray reagent: 90ml conc.H,SO, + 10ml C,HsOH. The
results are as shown in table I. TLC analysis of the methanolic
extract of Stachytarpheta cayennensis gives an impressive
result that indicates the presence of a number of
phytochemicals. Various phytochemicals gives different Rf
values in different solvent system. This variation in Rf values
of the phytochemicals provides a very important clue in
understanding of their polarity and also will helps in selection
of appropriate solvent system for separation of pure
compounds by Column Chromatography. The selection of
appropriate solvent system for a particular plant extracts can
only be achieved by analyzing the Rf values of compounds in
different solvent system.

The antimicrobial activities of the crude extracts exhibited
dose dependent inhibition against all tested human pathogens
with zones of inhibition ranging from 2 to 28mm at various
concentrations as shown in table 111.The crude extract has the
highest inhibition of 28mm on Micrococcus luteus at
120mg/cm® and the lowest inhibition of 2mm on
Pseudomonas aeruginosaat 60mg/cm®. From the result it
shows that the higher the concentration, the higher the activity.
Similar result was reported by [23] but on the contrary, their
extracts show no significant activity on C. albican at all
concentration.

The Gas Chromatography/Mass Spectrometry (GC-MS)
analysis of the steam distillate showed 32 peaks, the
chromatogram is shown figure 1. This led to the identification
of several compounds with valuable biological activities
including enzo[d]isothiazol-3-one (CgH;03) which has a role
as a disinfectant, a platelet aggregation inhibitor, and a
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xenobiotic, dodecanoic acid (C;,H»40,) which has a role as an
antibacterial agent and an algal metabolite, hexanol, (Z)-9-
tricosene, phthalic acid, octadec-9-enoic acid, Heptacosan-1-
ol. The Gas Chromatography/Mass Spectrometry (GC-MS)
analysis revealed that the steam distillate is mainly composed
of oxygenated hydrocarbons, predominantly esters and fatty
acids, a few long chain hydrocarbons and alcohols (table 1V).

The 4-day suppressive test results indicated that the
methanolic extract of the leaves of S. cayennensis had
prominent antiplasmodial activity against chloroquine
sensitive P. berghei infected mice. The level of suppression of
the extract at concentrations of 200 mg/kg/day, 400 mg/kg/day
and 800 mg/kg/day following the 4-day test was 36.61, 50.36
and 61.06%, respectively. This gives lower percentage
suppression than that reported by J [33]. Similar work done by
[33] gives a dose dependent chemosuppressive effect of
64.6%, 77.42% and 78.2% for 90,180 and 270 mg/kg/day
doses.

The antiplasmodial activity observed in this study may have
resulted from metabolites which could be acting singly or in
synergy with one another to exert the observed antimalarial
activity. Previous studies showed that terpenoids, steroids,
flavonoides, fatty acids, exhibited antiplasmodial activity in
different antimalarial assays, [34], [35], [36] and [37].

V. CONCLUSION AND RECOMMENDATIONS
Conclusion

The phytochemical screening of the leaves of this plant
revealed the presence of carbohydrates, steroids, terpenoids,
tannins, saponins, alkaloids and flavanoids. Thus, the study
has provided biochemical basis for ethno pharmacological
uses of the plant in the treatment and prevention of various
diseases and disorders. The leaf extract has activity against
Escherichia  coli, Staphilococcusaureus, Pseudomonas
aeruginosa, Micrococcus luteus and Candida albicans. The
Gas Chromatography/Mass Spectrometry (GC-MS) analysis
of the steam distillate showed 32 peaks, this led to the
identification of several compounds with valuable biological
activities, it revealed that the steam distillate is mainly
composed of oxygenated hydrocarbons, predominantly esters
and carboxylic acids, a few long chain hydrocarbons and
alcohols. The results of this study have also shown that the
methanolic leaf extract of Stachytarpheta
cayennensis possesses antimalarial activity as seen in its
ability to suppress Plasmodium berghei infection. This
justifies the traditional usage of this plant as malarial remedy.

Recommendation

Medicinal plants are important for drug discoveries and
development. The findings from thisresearch  therefore,
suggest that there is an indication that S.cayennensis leaves
contain chief phytochemicals and bioactive compounds that
may be linked to its beneficial effects on health. Thus, the
isolation of the active compounds from this plant is suggested
for possible antimalarial drugs.
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