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ABSTRACT
Ageratum conyzoides L. (Asteraceae) commonly known as Billy goat weed is widely distributed across Tropical
Africa and all parts of Nigeria. The plant is well known in folkloric medicine for its anti-haemorrhagic and
antimicrobial uses. This research was undertaken to identify the bioactive compounds present in the dried sample of
the whole plant using simple chemical tests and to determine their concentrations using gravimetric and
spectrophotometric methods. The results of preliminary phytochemical screening showed the presence of alkaloids,
tannins, saponins, cardiac glycosides, terpeniods, flavonoids, phenols, phlobatannins, and glycosides. The results of
the quantitative analysis were as follows; (mg/100 g): alkaloids 38 + 5.0 (7.6%), flavonoids 21+ 3.9 (4.2%),
saponins, 7 £ 3.0 (1.4%), terpenoids, 11+2.5 (2.2%), phenols, 0.073 = 0.02 (0.146%), tannins 0.0225 * 0.012
(0.0045%), riboflavin 0.014+ .0090 (0.0027%), thiamine 0.007 = 0.001 (0.00133%) and moisture content
177.0+4.77 (35.4%). The results of this research work indicated that Ageratum conyzoides is rich in these essential
phytochemicals which may be responsible for its vast biological activities. These findings would also serve as a

reference for the concentrations of these phytochemicals in the plant and are reported here for the first time.
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INTRODUCTION

Ageratum conyzoides L. (Asteraceae) is an annual
herbaceous plant with a long history of traditional
medicinal uses in many countries in the world,
especially in the tropical and subtropical regions.
Ageratum conyzoides L. belongs to the family
Asteraceae  which is well marked for their
characteristics features and cannot be confused with
any other. It is a tropical plant that is very common in
West Africa, Australia and some part of Asia and
South America. The plant grows commonly in waste
and on ruined sites. It has a peculiar odour likened in
Australia to that of a male goat and hence its name
“goat weed” or “Billy goat weed” (Kohli et al., 2006,
Encyclopedia of Life (2016), GISD, 2016, PIER,
2016). The weed have been known since ancient
times for its curative properties and have been
utilized for treatment of various ailments, such as
burns, wounds, headache and dyspnea, pneumonia,
leprosy and other skin diseases. A wide range of
chemical compounds including alkaloids, flavonoids,
sterols and terpenoids, have been isolated from this
plant. Extract and metabolites from this plant have
been found to possess pharmacological and
insecticidal activities.

In Africa and South America A. conyzoides is used to
treat abdominal ache, burn, colic, collyrium,
dyspepsia, emetic, eye problems, wound and uterine
disorders, sleeping-sickness, sore, syphilis, as well as

lithontriptic and purgative (Githen 1948, Bionet-
Earfinet, 2016). The leaves are used for application
on cuts, sores (Ahluwalia et al., 1968, Upadhay et al.,
1998) as anti-inflammatory agent, haemostatic (Jain
et al., 1984, Barnejea et al., 1986, , Suresh et al.,
1995), as an insecticide, in headache, in boils, skin
diseases, ringworm infection; in typhoid, as an
antidote to snake poison (Neogi et al., 1989, Jain et
al., 1993). Ageratum conyzoides L. (Asteraceae) also
has a number of magical and superstitious attributes
example in Ivory Coast, it has protective fetish
properties for snake charmers against snake bite. In
Congo, the leaf sap on the hands of card players is
believed to improve the luck (Adams, 1963). If sap is
spread on the accused in a trial and is then pricked
with a needle, pain will be felt only if guilty (Burkill,
1985). The objective of this study was to use direct,
simple gravimetric and spectrophotometric methods
for the determination of concentrations of
phytochemical constituents in Ageratum conyzoides
which can serve as a reference material for
researchers.

MATERIALS AND METHODS

Reagents, collection of plant materials and
extraction

All the reagents used were of analytical grade
obtained from Sigma Aldrich, USA. The UV was
recorded on Pye Unicam, (USA).
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Fresh plants of Ageratum conyzoides were collected
from a garden in Uyo, Akwa Ibom State, Nigeria and
identified and authenticated by Mrs E. G. Udoma,
(Taxonomist) of the herbarium section of the
Department of Pharmacognosy and Natural
Medicine, Faculty of Pharmacy, University of Uyo,
with the voucher number UUPH 10(a). The fresh
plants were thoroughly rinsed with water and dried
under shade at room temperature, pulverized and
weighed. The powdered plant material was stored in
the refrigerator prior to the analysis.

Qualitative Phytochemical Screening of Ageratum
conyzoides L. (Asteraceae)

The powdered sample (100.0 g) was subjected to cold
maceration using 70% aqueous ethanol and the
extract used for phytochemical screening using
standard methods to test for the presence of
Alkaloids, Tannins, Saponins, Glycosides,
Anthraquinones, Flavonoids, Phlobatannins,
Polyphenols and Steroids (Sofowora, 1993, Trease
and Evans, 2009).

Quantitative Determination of the Phytochemcial
Constituents

(i) Determination of Alkaloids

The dried powdered plant material (5.0 g) was
extracted with 100 ml of 10 % acetic acid in ethanol
for 4 h and filtered. The filtrate was then
concentrated on a water bath to ¥ of its original
volume. Concentrated ammonium hydroxide was
added drop wise to the extract until the precipitation
was complete, allowed to settle and filtered. The
precipitate was washed with dilute ammonium
hydroxide, dried in an oven and weighed. The
determination was done in triplicate. The alkaloid
content was determined using this formula (Trease
and Evans, 2009).

. final weight of precipitate
% Alkaloid = X 100%
initial weight of sample used

(ii) Determination of Flavonoids

A standard method was followed with slight
modification to quantify the flavonoid content. 10 g
of the dried plant material was taken in a 250 ml
conical flask and 100 ml of 70% aqueous methanol
was added to it, magnetic stirred for 3 hours and
filtered. The filtrate was transferred into a crucible
and evaporated to dryness in a hot water bath of 60°C
and weighed (Okwu, 2005).

(iii) Determination of Tannins

Dried powdered sample of the plant material (5.0 g)
of the sample was added to flask to 50 ml of distilled
water in a conical flask and shaken for 1 hour on a
mechanical shaker. This was filtered into a 50 ml

volumetric flask and made up to mark. Then 5 ml of
the filtrate was pipetted out into a test tube and mixed
with 2 ml of 0.1 M FeCl; in 0.1 NH,CI and 0.008 M
potassium ferric cyanide. The absorbance was
measured at 395 nm within 10 minutes. A blank was
prepared without the sample and the absorbance was
taken at the same wavelength. A standard was also
prepared using tannic acid (0.10 mg/ml) and the
absorbance read at the same wavelength to obtain a
calibration curve. The determinations were done in
triplicate (Trease and Evans, 2009).

(iv) Determination of Saponins

Saponins content was determined using slightly
modified standard method (Hostettmann and
Marston, 1999). Dried powdered sample (5.0 g) was
defatted using n- hexane, partitioned with n-butanol
exhaustively. The n-butanol fraction was evaporated
to dryness on water bath. The dried n-butanol extract
was dissolved in 50 ml methanol in a 250 ml beaker
and diethyl ether added slowly by the side of the
beaker until the precipitation was complete. The
precipitate was centrifuged and the solid residue
dried to remove the solvent completely. The
determination was in triplicate. The saponins content
was calculated as follows:

. ight of precipitat
% Saponin = welght ot precipltate ¢ 100%

weight of sample

(v) Determination of Thiamine

The dried plant material (5.0 g) was dispersed in 50
ml, 20 % methanol NaOH and stirred over a
magnetic stirrer for 3 hours at room temperature. The
resultant extract was filtrated through Whatman filter
paper number 1 in a 100 ml conical flask. 10 ml
filtrate was mixed with equal volume of 2 %
potassium dichromate solution. The resultant colour
developed was read at 360 nm against a blank
prepared without the sample. The blank contain all
but lacks the leaves extract (Okwu, 2005).

(vi) Determination of Riboflavin

The experiment was performed according to the
standard method with slight modification. The dried
sample (5.0 g) was mixed with 50% ethanol in a 250
ml conical flask. The mixture was stirred on a
magnetic stirrer for about 10 hours. The solution was
filtered and the filtrate mixed with 25 ml of 5%
KMnQ, solution. To the mixture, 25 ml of 30% H,0,
was added with continuous stirring. The whole
mixture was placed on 80 °C hot water bath for 30
minutes and allowed to cool; then 5 ml of 40%
Na,SO, was added to it and the absorbance was
measured at 510 nm using UV spectrophotometer
(Okwu, 2005).
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(vii) Determination of Phenol

Crude powdered sample (5.0 g) was defatted with n-
hexane (50 ml) using soxhlet apparatus and the fat
free sample was boiled with 50 ml of diethyl ether for
the extraction of the phenolic component for 15
minutes. The extract (5 ml) was pipetted into a 50 ml
flask followed by the addition of 10 ml of distilled
water, 2 ml of ammonium hydroxide solution and 5
ml of concentrated amyl alcohol and made up to
mark. The absorbance of the coloured solution that
developed was measured after 30 minutes at 505 nm
at room temperature (Okwu, 2005).

(viii) Determination of Total Terpenoids

About 2 g of the plant leaf powder was weighed and
soaked in 50 ml of 95% ethanol for 24 hours. The
extract was filtered and the filtrate extracted with
petroleum ether (60 - 80°C) and concentrated to
dryness cooled and weighed. The weight of dried
ether extract was taken as total terpenoids
(Harbourne, 1984).

(ix) Determination of Moisture Content

The crucible was weighed empty (W,). Fresh sample
of the plant material was added to the crucible and
weighed again (W,). The crucible and the sample
were dried in hot air drying oven at 105°C for 24
hours and then cooled in a dessicator. The dried
sample was further dried in the oven until a constant
weight (W,) was obtained (Trease and Evans, 2009).
The moisture content in the sample was calculated as
follows:
w2

% Moisture = vv:l;w X 100
1- 0

RESULTS

Qualitative phytochemical screening of Ageratum
conyzoides L. (Asteraceae)

The results indicated that the presence of alkaloids,
tannins, saponins, cardiac glycosides, steroidal
terpenes, flavonoids, polyphenols, phlobatannins,
glycosides while anthraquinones was absent.

The results of the quantitative estimation of the
phytochemical composition of are displayed in the
table 1.

Table 1 Result of Quantitative Phytochemical determination of Ageratum conyzoides

Phytochemical Constituent ~ Concentration (mg/100 g)

Percentage composition

Alkaloids 38.015.0
Flavonoids 21.0£3.9
Saponin 7.0£3.0
Terpenoids 11.0£2.5
Phenol 0.073+0.02
Tannin 0.023+0.012
Riboflavin 0.014+0.009
Thiamine 0.007+0.001

Moisture content 177.0£4.77

7.6

4.2

14

2.2

0.15
0.0045
0.0027
0.00133
354

The concentration of Riboflavin, tannin total phenol and thiamine were calculated from their standard calibration curves.

DISCUSSION

The phytochemical analysis of Ageratum conyzoides
L. (Asteraceae) showed that it contained alkaloids
(7.6%), flavonoids (4.2%), saponins (1.4%),
terpenoids  (2.2%) and  moisture  (35.4%).
Spectrophotometric analysis method of the plant
phytochemicals shows that it contained phenol
(0.146%), tannins (0.0045%), riboflavin (0.0027%)
and thiamine (0.00133%) per 100 g of the sample.
Phytochemicals are non-nutritive plant chemicals that
have protective or disease preventive properties and
are considered to be beneficial to human health
(Harborne 1984). The qualitative and quantitative
determination of the bioactive constituents of
Ageratum conzyoides indicated that the plant is rich
in alkaloids, tannins, flavonoids, saponins and
phenols. Alkaloids have a wide range of
pharmacological properties including anti-malarial,
antiasthma, anticancer properties as reported by Kitta
Koop, (2014). They are used in medicinal remedies

especially the steroidal alkaloids; because of their
pharmacological activity (Davis et al., 1963). They
are also reported to have cholinergic, vasodilatory,
antiarrhythmic, anti-hyperglycemic activities, (Qui et
al., 2014), analgesic and antibacterial properties
(Russo et al., 2013, Cushine et al., 2014), though
they can be toxic too (Robbers et al., 1996).
Flavonoids help to prevent platelets sickness and
hence platelet aggregation (Okwu et al., 2006). They
act as antioxidants in biological systems. Other
properties of flavonoids include protection against
allergies, inflammation, free radicals, microbes,
ulcers, viruses and tumors (Okwu et al., 2004).
Phenolic compounds are essential for plant growth,
reproduction and as protecting agents against
pathogens; they also prevent chronic illnesses such as
cardiovascular disease, and diabetes. (Scalbert et al.,
2005). Plants that contain phenol such as Ageratum
conyzoides L. (Asteraceae) could be used as anti-
inflammatory immune enhancers and hormone
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modulators (Okwu et al., 2005). Phenols also possess
the ability to block specific enzymes that can cause
inflammation and to prevent disease (Okwu et al.,
2004). Tannins possess physiological, constringent
and hemostatic properties which hasten wound
healing and ameliorate inflamed mucus membrane.
They have important roles such as being stable and
potent anti-oxidants (, Tyler et al., 1988, Awosike et
al., 1991, Trease and Evans 2009). Tannins also form
complexes with digestive enzymes thus reducing the
digestibility of proteins in foods (Awosike et al.,
1991); prevent urinary tract infection by preventing
bacteria from adhering to the walls. Tannins are
useful in the management of HIV infection and
herpes; combination of tannins and anthocyanin can
breakdown cholesterol in the blood stream (Awosike
et al., 1991). Tannins along with vitamin C can help
build and strengthen collagen (Tyler et al., 1988).

Saponins are active as expectorant and are very
useful in the treatment of upper respiratory tract
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