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ABSTRACT

Phytochemical screening of Ageratum conyzoides revealed the presence of steroidal glycosides
(saponin), cardiac glycosides, aloes and alkaloids. A 100% mortality of the Brine Shrimp was
observed at a concentration of 1,000ug/ml for chloroform and methanol extracts. The chloroform
extract is more toxic than the methanol extract, at all other concentrations. The LCsy for the
chloroform and methanol extracts are 165.9648.91yug/ml and 199.53+19.95 yug/ml respectively. All
the extracts except the water extract inhibited the growth of Staphylococcus aureus while
Escherichia coli growth was inhibited by all tl.~ extracts except the methanol and water exirocts.
Only minimum inhibition was observed on the Escn. ~hin coli for the active exiracts even at the
highest extract concentration (40,000pg/ml) used for the ies.. The petroleum ether extract gave the

largest zone of inhibition at all concentrations.

INTRODUCTION

Phytochemistry literally means plant chemistry, and
it involves the assay of plant extracts by chemical or
other means to determine the active constitueni(s) of
the plant. It gives account of the enormous variety of
organic substances accumulated by plants, their
biosynthesis. turnover and metabolism; and their
natural distribution and biological functions'.

Plant products, which elicit pharmacological
response in animals and man include alkaloids,
cardiac glycosides, flavonoids, saponins, tannins, efc.
Typical alkaloids derived- from plant sources are
basic and they contain one or more nitrogen atoms.
Two broad divisions are recognised: non-heterocyclic
and heterocylic alkaloids.

Glycosides are acetals formed by the combination of
oIne or more sugar units with a non- sugar component
through oxide rings. They are characterized by the
fact that on hydrolysis by either acid or enzyme they
yield one or more sugars together with a non-sugar
moicty, the aglycone or genin’. Flavonoids form the
largest group of naturally occurring phenols. Most
flavones are O-glycosides. Flavonoids are known for
their anti-inflammatory, anti-allergic, anti-bacterial
and anti-fungal properties and inhibition of tumor
promotion.
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Saponins are a dass of glycosides known for fheir
detergency characterized by their frothing propertics.
They bave bacmolytic propertics and, when imjected
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The plant was reported’ to yield hydrocyanic acid.
Rendao ef al.’ described the isolation of the anti-
insect hofmones,  ageratochromene and  6-
demethoxyageratochromene from Ageratum
conyzoides. Tyagi et al® revealed that the plant
contains vitamin A, proteins and amino acids. In
addition, vitamin B and some sugars were obtained
from the leaves. Riaz et al” confirmed that the main
component plant oils were ageratochromene and 6-
demethoxyageratochromene. They reported the
isolation of another compound, B-caryophyllene.

In Nigeria, the plant is known as Imi eshu or
akoyunyun (Yoruba), Ibuzolkubu odolo (Ibo) and Osu
angweri ngwa (Owerri and Umuahia). In Southern
Nigeria, the plant is used in chronic ulcer and intra-
vaginally for uterine trouble. A decoction of the
leaves is used as a lotion for craw-craw and taken
internally for fever. It is also used as a purgative®.

The chief medicinal uses of the leaves of Ageratum
conyzoides Linn are as a local remedy for craw-craw,
for dressing wounds, treating ulcer and as an
eyewash. In Liberia, pncumonia in children is treated
by rubbing an extract of the leaves on the chest’. In
Sierra Leone, the leaves crushed in water are given as
cmetic while in Portuguese Congo, some tribes use
the plant in the treatment of sleeping sickness. In
Mexico and India, the plant has been used as a tonic
and stimulant and as rcmedy for fever, colic
diarrhoea and rheumatism®.

EXPERIMENTAL

Sample collection and preparation

The leaves of Ageratum conyzoides Linn were
collected within the premises of Ahmadu Bello
University. Zaria. during the dry scason (November
and December). The leaves were brushed to remove
soils and dust. air-dried in the shade and powdered
with a mortar and pestle.

- 80g of the powdered plant sample was extracted
successively using continuous hot Soxhlet extraction
method until each solvent was visibly clear of any
coloured extract: this normally required about
72hours. The solvents used in the following order are
petroleum cther (60°-80°C) — chloroform — ethyl
cthanoate — methano! — distilled water.

Phytochemical screening

Standard procedures were used for reagents
preparation and phytochemical screening'®,'!

Test for carbohydrates

(1) Molisch’s  test (standard test  for
carbohydrates)

A small quantity of each extract was added to a test
tube containing 1ml of distilled water and the
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solution mixed with few drops of Molisch’s reagent.
This was then underlayed with Iml ‘ of
tetraoxosulphate (VI) acid. The formation of a red
ring at the common surface of the liquid indicated the
presence of carbohydrate.

(i) Barfoed'’s test (test for monosaccharides)
Imi of Barfoed’s reagent was added to a small
quantity of each extract and boiled for 2 minutes. A

red precipitate indicated the presence of
monosaccharides.
(iii) Fehling’s test (standard test for free

reducing sugars) .
Sml of a mixture of equal volumes of Fehling’s
solutions A and B was added to a small quantity of
each extract and the solution boiled for 5 minutes.
Formation of a red precipitate indicated the presence
of free reducing sugars. For the Combined Sugars test
the extract was first hydrolysed by boiling with dilute
hydrochloric acid and neutralised with 10% sodium
hydroxide solution, before the Fehling’s solution was
added.
(iv) |

Resorcinol or Selivanoff’s test (standard test

Jor ketoses)

A crystal of resorcinol and 2mi of hydrochloric acid
were added to a small quantity of cach extract and the
solution was boiled for 5 minutes. A red colour
indicated the presence of ketoses.

W) Test for pentoses

To a small quantity of cach extract was added 1ml of
hydrochloric acid and a little phloroglucinol. The
mixture was heated on a low flame and a red colour
indicated the presence of pentoses.

(vi) Osazone test

‘A small quantity of each extract was mixed with 0.5g
phenylhydrazine hydrochloride, 1g of crystalline
sodium ecthanoate and 5ml of water. The solution
was filtered and boiled for 60 minutes. A yellow
precipitate indicated the presence of sucrose.

(vii) Test for soluble starch
A small quantity of cach extract was boiled with Iml
of 5% potassium hydroxide, cooled and acidified
with tetraoxosulphate (VI) acid. A yellow colour
indicated the presence of starch.

Test for glycosides

(i) General test for glycosides

A small quantity of each extract was boiled with
2.5ml of 2.5M tetraoxosulphate (V1) acid, cooled and
neutralised with 20% potassium hydroxide and then
boiled again with Sml of a mixture of equal volumes
of Fehling’s solution A and B. Formation of a brick
red precipitate indicated the presence of glycosides.



(1) [esi Jor anhracene derivatives
(Bormrager s resti

A simall quantiny of cach extract was shaken m Smi of
chloroform: litered and the filtrate was shaken with
an equal voliwme of 10% NH: (A pink. red or violet
colour m the ammoniacal lower phase indicated the

presence of free hydroxyanthraquinones.

(1) rost ior cardiace ghvcosides

Keller-Kifiani rest; To a small quantity of cach
extract n glactal ethanoic acid containing twe drop
of iron (111 chloride solution was added 2ml of
etraoxosulphate (VI acid. A brown ring obtained al
the interface indicated the presence of  cardiac
alveosides. ,

Salkovski test: To a small quantity of cach extract in
chioreform (2ml). tetraoxosulphate (V1 acid (Imh
was carcfully added to form a lower laver. A
reddish-brown ring  at the interface showed the
presence ol a steroidlal ring as the aglvcone port on of
the cardiac glveoside.

G Lost for digitalis glvcosides

A small quantitn of cach oxtract was boilod with
Himt of 50% cthanol and 1oml of lead cthanoae
The resulting solution was filtered Into a sepataton
funnct and oxtracted twice with chilesoform. the
combined chloroform  laser was used for the
following tests:

Test for steroidal aglvcone- Onag portion of the
chioroform laver was cvaporated to drvness and ing
of 1% 3.5-dintrobenzoic acid and 10% odium
hvdrovide were added. A rod or brown preciplite
indicated the presence of sicroidal aglhy cone

fest for digioxose sugar- The second portion of the
chloroform layer was also cvaporated to dryness and
tml of santhn drothvdrochloric acid was added.
resulting solution was boiled. a vellow colouraiion
mdicated the presence of digitoxo:-¢ sugar

Test jor cvanogenetic glveosides: A smaldl quar iy
of cach extract in water was placcd in a test b i
the neck of which a moist sodiun picrite paper v.as
suspended. The test tube was then placed in an oven
for [ hour at 43°C. Formation of a brick red colour
on the paper indicated the presence of cyanogencic
glvcosides.

N

() Test for aloes

(1) A small quantity of cach extract was boiled with
0.1g of borax. 2 drops of this solution was added 1o a
test tube full of water and viewed under UV light. #
grecnish-vellow fluorescence indicated the presence
of alocs.

(11} A small quantity of freshly r -pared bromin:
water was added to Iml of each extract in a tost tube.
Formation of a yellow or orange precipitate indicated
the presence of aloes.
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(1)
() tml of concentrated trioxomitrate (V) acid was
added o 2 small quantity of cach extract. Formation
of & brown to vellow colour indicited the presence of
cape atoes.

(I3 ¥n oemet! quantity of each extract in water.
S sl od sodium chloride, 0.5ml ethanol and
a drep of cosger(il) tetraoxosulphate(V1) were added.
The wrixtur, s warmed and formation of a brown
paccantaic tieconled the presence of cape aloces.

ceal for cape aloes

(Vi ost for saponin glveosides
A email cuantity of cach extract was boiled with
" +cder filtered and the filtrate divided into 3
Wy
i Yot first portion. 2.3ml of a mixture of cqual
et unes of Fehlimg's solution A and B was added. &
it precipitate indicated  the  presence  of
S reensides.
. “oweond portion was botled with 2 3l of
oy catphate (VI acrd. cooled and filtered. The
i made alkalme with sodium hydroxide and
! o 23mb ol aomisture of equal volurnes of
’ somation A and BA brck red proviptiaie
he presepee of saponin glvcosides
third portion was thoroughly shaken
woter and olinve ot added. Observation o
ancmedicated the presence of suponin gy conides, -

aTantiins
with

Phe Gt o

of cach entract was boted
b ot avater. cooled and filtered
Clar the Tollowing test
S few drops of lead cthanoate was added to imi
awe flrate Formaton of a white precipiate
esdicated the presence of tannins.
Sy e the Glirate was added fow drops of 1% Tron
1t chlonde solution. a blue-black. green or bluce-
areen precipitate was taken as ovidence for the
presence of tannins.

S1uanit

as

iy 2l of 1024 cthanoic acitd and (0% Tead
cthanoate was added to Iml of cach fitrate.
Formation of a white precipitate  indicated  the

presence of tannins.

(I The filtrate was boiled with ? drops of (094 H{Y
and 1 drop of methanal. a red precipitate was taken as
cvidence for the presence of tannins.

fxtraction and 1est for alkaloid

(i) General test:- The extracts were cleanced (to
remove non-alkaloidal compounds capable of giving
“false positive” results)™: and then divided into equal
portions and cach was treated with few drops of
Maver’s. Dragendorff's reagent. 10% tannic acid
solution and 1% picric acid solution. Observation of a
whitc precipitaic with Maycr’'s reagent. orange-red
colour with Dragendorfl”s rcagent. vellowish-brown



precipitate with tannic acid and yellow precipitate
with picric acid, indicated the presence of alkaloids.
(i1) Vitali-Morin Test:~ Another portion of the
‘cleaned’ alkaloid extract was evaporated to dryness
and 1ml of glacial ethanoic acid was added and the
mixture evaporated again. 3 drops of trioxonitrate
(V) acid was added and the mixture digested, cooled
.and dissolved in a few drop of propan-2-one. 2 drops
of 3% methanolic potassium hydroxide solution was
quickly added; an immediate purple colour indicated
the presence of tropane alkaloids.

Cytotoxicity test

The method used for.the cytotoxicity test was the
Brine Shrimp ({rtemia saling). This test was carried
out on 30mg cach of the chloroform and methanol
extracts. A stock solution of each of the extracts was
prepared (o a concentration of 10mg/ml in Dimethyl
Sulphexide (DMSO). For  cach extract,
concentrations of 1000, 300, 250, 125, and 62.5

pg/ml were made by serial dilution from the stock. A°

test tube containing only DMSO was used as the
control. Triplicate determinations were made.

Ten shrimps. initially hatched from its cggs in sea
water. were collected with teat pipettes and placed ‘in
cach test tube and made up to 5.0ml with sea water
immediatcly after adding the shrimps. giving a total
of thirty shrimps per dilution. The test tubes were
maintained under illummation for twenty-four hours
and the survivor shrimp  larvac were  counted
macroscopically  in the tubes against a lighted
background.  From the survivors the number of
deaths at cach dosc and control were recorded. The
L.C-. at 95% confidence interval. were determined
for the extracts based on the recorded percemtage
death wsing the mcthod of lincar regression
analvsis’ .
Antimicrobial Diffusion
method

The microorganisms (concentration i %2 of
Macfanland 1. Macfanland 1 is 3x10° million
organismis per ml): Staphviococcus  aureus  and
Fscherichia coli. were sub-cultured to nutrient agar
slants. and incubatcd for 24hours at 37°C. The agar
medium was prepared by dissolving 23g of the
nutricnt agar in 1000mi of water, boiled, autoclaved
and cooled (slightly above room temperature). This
was then dispensed into sterilized medium sized petri
dishes and the plate allowed to set). Before
inoculating the plates, the broth culture was further
diluted (one drop of broth culture to four drops of
normal salinc- 9% NaCl solution). A control
containing only normal saline was also prepared.

test using the Agar

Solutions of the extract were prepared using 20%
propan-2-onc: The concentrations prepared were 30,
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100, 1.000, 10,000, 20,000 and 40,000 pg/ml. 0.1ml
of the  |bacterium (Staphylococcus  aureus,
Escherichia coli) was spread on 2 plate using a bent
glass rod and 10mm holes were bored on each plate
using 10mm cork borer. 0.Iml of the prepared
concer: ations of cach extract was poured into the
holes .. _uplicate. A control experiment using the
solvent only was also set up.

The plates were incubated for 24hours at a
temperature of 37°C. after which the zones of
inhibition of the bacterium for each extract was
measured using a calibrated ruler.

RESULTS AND DISCUSSION
From the successive extraction of A. convzoides. the
weight of the extracts obtained based on the initial
80g plant sample are 5.662g for petroleum ether.
2.412¢ for chloroform. 0.247g for ethyl ethanoate.
9.870¢ for methanol and 10.350g for water.
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Results of the phytochemical screening, on each of
the extracts and the crude sample of A. conyzoides,
are shown in Tables 1.1-1.3. As is common to all
plants, the test for carbohydrates was positive in the

~extracts and crude sample. Free reducing sugar,
combined reducing sugar, pentoses and starch were
found in all the extracts, either as a primary
constituent or secondary products of chemical
reactions occurring during the test. Monosaccharides
test was positive in the crude sample and the
methanol and water extracts. Only the crude sample
and methanol extract gave positive.test for ketoses
while osazone was present only in the crude sample,
and methanol and chloroform extracts.

Sincq‘ sugars are confirmed component of this plant
extracts, the presence of glycosides are as expected
positive. The glycosides in 4. conyzoides are cardiac

Nigerian Jounral of Chemical Research, vol. 4, 1999.

41

Tropane-
+

Alkaloid
Dragendoff  Picric

(]
§++++++
=
S
St F o+t
=
Z'lll'l

I

Tannin

11

Test for tannins and alkaloids

2

St —

S .33
4 858533
2 (80BEB3C
i AT S2
&= &
o

glycosides and aloes in all the plant extracts and
crudc sample. and saponin glvcoside in the
chloroform, methanol and water extracts as well as in
the crude sample. However. the tests for steroidal
aglycone, digitoxosc sugar. cyanogenctic glycoside
and free anthraquinone derivatives were negative,
Cape aloes was found only in the polar (methanol and
water) extracts and crude sample.

Cardiac glycosides are known to have the ability to
stimulate heart muscles.and are used in the treatment
of congestive heart failure. Saponins are effective in
the treatment of syphilis, rheumatism and certain skin
diseases'; and on abscess or other swellings. ulcers
and septic wounds.

Phytochemical screening results arc shown in Table ”
1. A. conyzoides also contains alkaloids, which are
known to be wuseful as respiratory stimulants,



Concentration (ug/ml) 1000
T CH ME
Total shrimp per test sample 30 30
Number of survivors 0 0
Number of death 30 30
% mortality 100 100

C* = Control CH = Chloroform

insccticides. skeletal muscle relaxant and analgesic.
For the alkaloid test reagents, only the Mayer’s and
Dragendroff’s reagents gave positive test while the
picric acid and tannic acid solutions were not
sensitive enough to detect the a'kaloids. The tests for
tannins on cach of the extracts and the crude sample
of 4. convzoides were negative.

The Brine Shrimp cytotoxicity test has been used as a
simple bioassay in the detection and isolation of plant
constituents with pharmacologic activities. It has the
advantages of being rapid, inexpensive and simple.
The activity of known compounds or extracts is
manifested as toxicity to the shrimps’.

Only the methanol and chloroform extracts of .1.
convzoides were used for this test because of
inadequate quantity of the Brinc Shrimp available
during the course of this work. As shown in Table 2.
100% mortality of the Brine Shrimp was observed at
a concentration of 1,000ug/ml for both extracts. The
. mortality rate of the Brine Shrimp decreascs with
decrcase in sample concentration. The percentage
mortality at lower concentrations is higher in the
chloroform plant extract than in the methanol plant
extract.

Another method used for estimating the potency of

the extracts, was to determine the median lethal
concentration, LCso (the concentration ¢ the extract
that kills 50% of the brine shrimp), at' 93%
confidence mter\al using the method of lincar
regression analysis'~. The probits of the percentage
death responses give a quantitative measure of the

Table 3: Rcsults of antimicrobial sensitivity test

Table 2: Result of the Brine Shrimp lethality bioassay

ME = Methanol

Cc*

500 250 125 62.5
CH ME CH ME CH ME CH ME
30 30 30 30 30 30 30 30 30
7 14 16 19 19 20 24 25 30
23 16 14 11 11 10 6 5 0
77 47 37 37 33 20 17 0

toxicity of the extract. The calculated LCs; for the
chloroform extract is 165.96£8 9pg/mi and methanol
extract 199.53+19.9ug/ml. The cytotoxicity of the
extracts are significant in terms of activity. since the
LCs, values are <1000ug/ml.  Extracts arc said to
display toxicity in the Shrimp assav when LCs, is
<1000pg/ml. and valucs >1000pg/ml are said to be
too toxic for medicinal use without probable side
effects.

All the extracts except the water extract showed
inhibitory ability to the growth of Sraphviococcus
aurens while Fscherichia coli growth was inhibited
by all the extracts except the methanol and water
extracts. The cther extract gave the largest zonc of
inhibition at all concentrations. which implics that the
components of this extract can suppress the growth of
Staphvlococcus aurens more effectively  than the
components of the other extracts. However. only the
minimum  inhibition was obscrned  for  the
Fscherichia coli for active cxtracts cven at the
highest extract concentration (40.000ug/ml) uscd for
the test. Anv extract with zone of inhibition. 6mm or
more is considercd active'

This finding lends credence to the traditional usc of
the plant as a remedy for wounds. ulcer. abdominal
upsets and pains. diarrhoca. infections. ¢.t.c. which
arc caused by Stap. aureus and Joscherichia colt.

CONCLUSION
Detailed phytochemical screening of .. comzoides
Linn for chemical constituent is reported. The median
lethal concentration. LCs, on the brine shrimp

Concentration . Average Zone of Inhibition (mm) of Extracts
(ug/mb) Petroleum Trichloro- Ethyl Mcthanol Watcr
ether methane cthanoatc

B SA  EC SA EC__ SA EC SA EC SA EC
40,000 14.3 6.0 8.0 6.0 73 7.0 9.0 0.0 0.0 0.0
20;()0() N 11.7 0.0 7.0 0.0 7.0 0.0 7.3 0.0 0.0 0.0
10,000 8.7 0.0 - 6.0 0.0 6.0 0.0 6.5 0.0 0.0 0.0
1.000 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 00
100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 00
50 0.0 0.0 Q0.0 0.0 0.0 0.0 0.0 0.0 v 00 00

SA= Staphvlococcus aurcus
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