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ABSTRACT 
 

The anti-inflammatory as well as the chemical constitution of the air dried powdered Ageratum conyzoides 
leaves have been evaluated. Crude extract and different successive extracts showed significant (P< 0.05) anti-
inflammatory activities against carrageenan induced edema. Moreover, crude and ethyl acetate extracts 
exhibited better anti-inflammatory activity against interleukin-6 than the other extracts. Quantitative and 
qualitative estimations of the total flavonoid, steroidal, triterpenoidal, protein and carbohydrate contents of the 
crude extract have been carried out. The mucilage of crude extract was isolated, identified by using HPLC and 
evaluated for its anti-inflammatory activity. The free and glycosidal flavonoids of ethyl acetate extract have 
been isolated such as kaempferol, quercetin-3-O-rhamnopyranoside, quercetin-3,7-diglucopyranoside and p-
hydroxybenzoic acid. The isolated flavonoidal fractions and compounds have been evaluated for their anti-
inflammatory activity.  The glycosidal flavonoid fractions proved to have greater anti-inflammatory effect than 
the isolated compounds.  
 
Key words: Ageratum conyzoides - anti-inflammatory activity - flavonoids - mucilage - interleukin-6  
 
Introduction 
 

Ageratum conyzoides L. (Family: Asteraceae) is widely utilized in traditional medicine by various cultures 
worldwide, although applications vary by region (Kamboj and Saluja, 2008). Ageratum conyzoides contains 
many bioactive compounds including flavonoids, alkaloids, coumarins, essential oil, tannins, chromenes, 
benzofurans and terpenoids (Kamboj and Saluja, 2008). Many different compounds have been isolated and 
identified in A. conyzoides; such as kaempferol and its glycoside; quercetin, scutellarein, eupalestin, chromene, 
stigmas-7-en-3-ol, β-sitosterol, stigmasterol, fumaric acid, caffeic acid, saponin, pyrrolizidinic alkaloids, 
essential oil, ageratochromene derivatives, coumarin and alkane (Nyunaї et al, 2010). Furthermore, 
Ageconyfavones A, B, and C; hexamethoxyflavone; three coumarinic compounds, including 1-2 benzopirone; 
1,2- desifropirrolizidinic and licopsamine were isolated and identified in Ageratum conyzoides (Kamboj and 
Saluja, 2008; Ladeira et al. 1987) . 

Several investigators have studied the anti-inflammatory activity of A. conyzoides (Magalhães et al 1997; 
Viana et al 1998; Galati et al 2001; Moura et al 2005). Moura et al (2005) reported the anti-inflammatory 
activity of A. conyzoides leaves with no hepatotoxicity. The plant also has been known to possess wound-
healing (Arulprakash et al., 2012), bactericidal,  fungicidal (Kasali et al, 2002), analgesic and antipyretic 
activities (Okunade 2002).   

Inflammatory diseases are a major cause of morbidity of working force throughout world. The  herbal 
medicines are gaining importance in the treatment of inflammation because of the toxic effect of the synthetic 
drugs used for treatment of inflammation (Jawaid et al, 2011). 

On the basis of the common use of Ageratum conyzoides in traditional folk medicine, our aim in the present 
study was to evaluate the anti-inflammatory activity of the crude extract, successive extracts, fractions and 
certain isolated compounds from A. conyzoides leaves. 

 
Materials And Methods 

 
Plant material: 
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Fresh leaves of Ageratum conyzoides L. were collected from Orman Botanical Garden, Giza, Egypt during 
the flowering stage from September to November 2006, then dried in shade and stored. The plant was kindly 
authenticated by Mrs. Tereez Labib; Consultant of Plant Taxonomy at the Ministry of Agriculture. A voucher 
specimen has been deposited in the Herbarium of Orman Botanical Garden (Sp no. 000182c). 

One Kilogram of the air dried powdered leaves of A. conyzoides  was extracted by maceration in successive 
portions of 70% ethyl alcohol (Doummar & Sons Co., Syria) at room temperature, then filtered. The extract was 
dried under vacuum rotary at 40 °C and kept for evaluation of its anti-inflammatory activity. Furthermore, five 
hundred grams of A. conyzoides leaves, were successively extracted in the Soxhlet apparatus using petroleum 
ether (60-80 °C) (SDFCL, India), diethyl ether (SDFCL, India), chloroform (RFCL, India), ethyl acetate 
(SDFCL, India) and methanol (Fisher Scientific, UK), respectively. The solvents were evaporated under vacuum 
and kept for anti-inflammatory evaluation. 

The crude extract as well as successive extracts were subjected to phytochemical screening as mentioned by 
Awad et al. (2001).  
 
Evaluation of chemical composition of the crude extract of A. conyzoides leaves: 

 
Quantitative estimation of the total steroidal, triterpenoidal and flavonoidal contents of the crude extract has 

been performed according to Swift (1984) and Chang et al (2002), respectively.  
Moreover, quantitative and qualitative determination of the protein content of the crude extract was carried 

out by micro Kjeldahl method using Markham distillation apparatus (James 1995) and as described by Weidner 
and Eggum (1966), respectively. The analysis of amino acids was accomplished in Central Service Unit, 
National Research Centre, Egypt using LC 3000 amino-acid analyzer (Eppendorf- Biotronik, Germany).  

On the other hand, total carbohydrate content of the crude extract was quantitatively estimated as glucose 
using phenol-sulphuric acid method (Dubois et al., 1956) and qualitatively determined using PC and HPLC 
analyses (Awad et al. 2009). The mucilage was isolated by dissolving fifty grams of the crude extract in 
acidified water (pH= 4) using concentrated hydrochloric acid and precipitated by adding four volumes of 
absolute ethanol, then separated by centrifugation at 3000 rpm for 10 min and washed with ethanol followed by 
acetone, then dried in desiccator over anhydrous calcium chloride. The hydrolysate was obtained after 
hydrolysis of mucilage with 4 N HCl for 20 hours in a boiling water bath and subjected for PC and HPLC 
analyses. For paper chromatography analysis, descending technique was utilized on Whatman No.1 sheets 
alongside with the reference sugars using n-Butanol: Acetic acid: H2O (4: 1: 5, v/v) as developing system and 
the chromatogram was visualized by spraying with aniline hydrogen phthalate reagent, then heated at 105 °C for 
5 min. Further, ten mg of the isolated hydrolysate as well as individual authentic reference sugars were 
separately homogenized with acetonitrile/water (76/24 v/v) and filtered through micropore filter (0.45 μm) and 
subsequently was applied for HPLC analysis. The HPLC analysis was carried out using a model HPLC, 
Shimadzu Class-VPV 10 AVP equipped with refractive index detector, LC-16 ADVP binary pump, Dcou14A 
degasser and Shodex PL Hi-Plex Pb column (Sc 1011 No. H706081), Guard column Sc-Lc Shodex, heater set at 
80 °C, flow rate of 0.8 ml/min and mobile phase was deionised water.  
 
Phytochemical study of ethyl acetate extract of Ageratum conyzoides L. leaves: 

 
Total flavonoidal content of ethyl acetate extract has been determined as rutin using aluminium chloride 

colorimetric technique according to Chang et al. (2002). Furthermore, the flavonoids of ethyl acetate extract were 
fractionated into aglycones, O-glycosides and more polar glycoside fractions by suspending in distilled water and 
partitioning, successively, with dichloromethane, ethyl acetate and n-butanol and dried over anhydrous sodium 
sulfate, then solvents were distilled off under reduced pressure and kept for evaluation of their anti-inflammatory 
activity (Liu et al., 1989). 

On the other hand, the ethyl acetate extract was subjected to two dimensional paper chromatography 
technique applying (Whatman No. 1) to investigate the flavonoidal contents using two different solvent systems 
S1 : Butanol: Acetic acid :Water, 4: 2: 1(v/v/v) and S2: Acetic Acid : Water, 15: 85 (v/v). 

For isolation of flavoniodal compounds, three grams of the ethyl acetate extract of A. conyzoides leaves 
were chromatographed on paper chromatography (Whatman No. 3MM) using S1 and S2 as developing systems. 
The chromatograms were dried and visualized after exposure to ammonia vapor and / or spraying with 
aluminum chloride. Similar bands were collected and eluted with ethyl acetate. Further purification was 
performed on Sephadex LH-20 column (25×1.3 cm) and eluted with a mixture of solvents, water and methanol . 

UV spectrophotometric absorption spectra of the purified compounds were recorded on UV-Visible 
Spectrophotometer (UV–VIS double beam UVD–3500 spectrophotometer, Labomed, Inc.) with a diluted 
solution in methanol and shifts in UV absorption were determined using different shift reagents: NaOMe (2.5 
gm/ 100 ml methanol), NaOAc (anhydrous powder)/H3BO3 (anhydrous powder) and AlCl3 (5 gm/ 100 ml 
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methanol)/ HCl (conc.) reagents. The NMR measurements were carried out on JEOL EX-500 spectrometer (500 
MHz for 1HNMR) and (125 MHz for 13CNMR).  

Complete acid hydrolysis of glycosidal flavonoids was done by reflux with 2N HCl in aqueous methanol 
(1: 1) for 2 hours at 100 ºC. The obtained hydrolysate was extracted with ethyl acetate, dried over anhydrous 
sodium sulphate and concentrated under vacuum, then subjected to (CoPC) using authentic flavonoids as 
reference markers. Whilst, the aqueous layer was subjected to (CoPC) using authentic sugars as reference 
markers. 
 
Bioactivity Studies: 
 
Animals and treatments: 

 
Adult male rats (100-120 g) and Swiss albino mice (25-30 g) were provided by the Animal House of the 

National Research Center, Dokki, Egypt and housed in a temperature-controlled environment (26-29 °C) with a 
fixed light/dark cycle for two weeks as an adaptation period to acclimatize under normal combination with free 
access to standard pellet diet [vitamin mixture (1%), mineral mixture (4%), corn oil (10%), sucrose (20%), 
cellulose (0.2%), casein 95% (10.5%) and  starch (54.3%)] and tap water under the same hygienic conditions.  

The LD50 of the crude extract of Ageratum conyzoides L. was up to 5 g/kg body weight (b.w.) (Diallo et al., 
2010). The dose used for topical edema of the mouse ear test and rat paw edema test were 5 mg/ear (Okoli et al, 
2005) and 250 mg/kg b.w. Moura et al. (2005) of extracts, respectively.  

In this study, the dose of different fractions was calculated as follows:  
Dose = (yield % of fraction) x dose of extract /100. 
Furthermore, the doses 0.5 mg/ear (Okoli et al, 2005) and 10 mg/kg b.w. (Akindele and Adeyemi, 2007) of 

indomethacin as nonsteroidal anti-inflammatory reference drug were used for topical edema of the mouse ear 
test  and rat paws edema test, respectively. 
 
Ethics: 

 
Anesthetic procedures and handling with animals were complied with the ethical guidelines of the Medical 

Ethical Committee of the National Research Centre in Egypt and performed for being sure that the animals do 
not suffer at any stage of the experiment. 
 
Experimental protocol of anti-inflammatory activity: 
 
i-Topical edema of the mouse ear: 

 
The anti-inflammatory activity of the extract and fractions was assessed on topical acute edema according 

to Okoli et al., 2005. For induced ear edema, xylene (0.05 ml) was applied on the posterior surface of both ears 
of Swiss albino mice. Each tested sample (5 mg/ear) was applied separately on the anterior surface of the right 
ear and an equivalent volume of the vehicle (3% v/v Tween 80) was applied on the anterior surface of the left 
ear which served as control. 

After three hours of xylene application, mice were sacrificed and both ears removed. Circular discs were 
punched out of the ear lobes using a cork borer (6 mm diameter) and weighed. The difference in the weight of 
the discs from the right treated and left control ears was calculated. The inhibition percentages of edema were 
calculated as follows: 

Inhibition (%) = 100[1 – Et / Ec]  
where Et= Average of edema of the treated ears group, Ec= Average of edema of the control ears group. 
 

ii- Rat paw edema test: 
 
The animals were divided into eight rats in each group. One hour after oral administration of the tested 

samples, acute inflammation was produced by subplantar injection of 0.1 ml of 1% suspension of carrageenan 
in normal saline into the left hind paw of the rats. The hind foot-paw thickness (cm) was measured by 
micrometer caliber at 1, 2, 3 and 4hrs after carrageenan injection. Control animals received equivalent volume 
of vehicle (3% v/v Tween 80). Carrageenan caused visible redness and pronounced swelling that was well-
developed by 4 hrs and persisted for long time (Winter et. al., 1962). 

The percentage of inhibition of edema was calculated for each extract as follows: 
Inhibition (%) = 100 (1- (a – x / b - y)) where  
a= mean paw thickness of treated animals after carrageenan injection 
x= mean paw thickness of treated animals before carrageenan injection 
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b= mean paw thickness of control animals after carrageenan injection 
y= mean paw thickness of control animals before carrageenan injection 

 
iii-Determination of interleukin-6 content: 

 
After 4 hrs of carrageenan injection, five samples of blood were collected from each group under light 

anesthesia by diethyl ether according to the method of Cocchetto and Bjornsson (1983) using the orbital sinus 
technique (Stone, 1954). Serum was separated by centrifugation at 4000 rpm using cooling centrifuge for 15 
min and stored in refrigerator. 

Interleukin-6 content was determined according to Croce (1998). The assay employs an antibody specific 
for IL-6. Interleukin-6 standards, blood samples and biotinylated anti IL-6 were pipetted into the wells and IL-6 
exist in blood sample is captured by the biotinylated IL-6 specific detection antibody. HRP-conjugated 
streptavidin (avidin-peroxidase) and TMB (3,3',5,5'-tetramethyl benzidine) substrate solution were pipetted to 
the wells, resulting in color development proportional to the amount of IL-6 bound. The stop solution (2 N 
H2SO4) changes the color from blue to yellow, and the intensity of the color is measured at 450 nm. 
 
Chemicals used: 

 
 Apigenin, quercetin, kaempferol, luteolin, gossypetin and their glycoside (Merck, Germany), -

hydroxybenzoic acid (Darmstadt, Germany), Glucose, galactose, mannose, xylose, arabinose, galacturonic acid, 
glucuronic acid (BDH, England), aspartic acid, glutamic acid, threonine, serine, glycine, alanine, valine, 
isoleucine, leucine, tyrosine, phenylalanine, histidine, lysine  and arginine (Merck, Germany) are used as 
authentic references.  

Tween 80 of pure analytical grade (J. T. Baker Chemical Co., USA) was used as an emulsifier. Xylene of 
pure analytical grade (Labscan Asia CO., Thailand) was used for the induction of topical inflammation in mice.   

Carrageenan type II (Sigma–Aldrich cheme Gmbh, Germany) was used for the induction of   inflammation 
in rats. Indomethacin capsules (Kahira Pharmaceutical and Chemical Company, Egypt) was used as a standard 
anti-inflammatory drug.  
 
Results and Discussion 
 
Preliminary phytochemical screening and anti-inflammatory evaluation of crude and  successive extracts of A. 
conyzoides leaves: 

 
The crude extract of A. conyzoides leaves yielded 24.56 w/w% and the phytochemical screening showed 

that, it contains carbohydrates and/or glycosides, flavonoids, sterols and/or terpenoids, nitrogenous compounds, 
proteins and tannins. While, saponins, coumarin and anthraquinones were absent. Moreover, the dried powdered 
of A. conyzoides leaves subjected to the successive extraction using petroleum ether, diethyl ether, chloroform, 
ethyl acetate and methanol yielded 5.40, 1.8, 2.65, 9.00 and 19.24 w/w% of dried leaves, respectively. The 
phytochemical screening revealed the presence of sterols and / or triterpenes in petroleum ether, diethyl ether 
and chloroform extracts. Furthermore, ethyl acetate and methanol extracts were found to contain flavonoids.  

The evaluation of anti-inflammatory activity of the crude extract as well as successive extracts of A. 
conyzoides L. leaves was summarized in Table 1. The crude extract significantly inhibited the inflammation of 
the mice ear induced by xylene by 118.76% and rats paw edema induced by carrageenan by 103.08% and also 
caused decrease in the IL-6 content by 90.96% relative to indomethacin as a reference drug.   

On the other hand, the successive extracts of Ageratum conyzoides L. leaves had a significant inhibition of 
the edema formation and significantly decreased of the interleukin-6 content. The ethyl acetate fraction was the 
most active fraction that inhibited rat paw edema and decreased IL-6 content relative to indomethacin by 104.21 
and 94.12%, respectively, followed by methanol extract (99.10 and 72.27%), petroleum ether (98.11 and 
46.38%), chloroform (98.11 and 27.38%) and diethyl ether (97.33 and 35.43%, respectively). 
 
Investigation of chemical constituents of Ageratum conyzoides L. crude extract: 

 
Quantitative estimation of the total flavonoidal, steroidal, triterpenoidal, protein and carbohydrate contents 

in the crude extract of A. conyzoides L. leaves resulted in  2.52, 1.75, 2.56, 2.91 and 1.80% w/w of dried leaves, 
respectively.  
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Table 1: In vivo anti-inflammatory evaluation of the crude extract of Ageratum conyzoides compared to indomethacin as a reference drug  

Groups 

Topical edema of the mouse ear (mg) Carrageenan-induced rat paw edema (cm) IL-6 Content (Pg/ml)

Dose 
mg/ 
ear 

X±S.E 

Inhibition
% 

Dose 
mg/kg 

After 1 hr. 2 hrs. 3 hrs. 4 hrs. 

X ± S.E % IL-6 
inhibition 

Weight 
of 

inflamed 
ear 

Weight 
of 

treated 
ear 

X ± S.E
% edema 
inhibition 

X ± S.E
% edema 
inhibition 

X ± S.E % edema
inhibition 

X ± S.E % edema 
inhibition 

Control 
negative 

 
- 

 
- 

 
- 

 
- 

 0.1362 ±
0.0018 

- 0.1475 ±
0.0024 

- 0.1775 ±
0.0016 

- 0.2375± 
0.0036 

- 14.326±
0.278 

-

Indomethac
in 

 
0.5 

13.829± 
0.0005

8 

7.998 ± 
0.00034 

a 

42.16 10 0.0775 ±
0.0059 b 

43.09 0.0625 ±
0.0045 b 

57.63 0.0537 ±
0.0062 b 

69.75 0.0362 ± 
0.0018 b 

84.76 3.312±
0.455 b 

76.88

Crude 
extract of 
leaves 

5 16.042 ± 
0.0303

0 

8.009 ± 
0.00057 

a 

50.07 250 0.0737±
0.0018 b 

45.89 0.0575 ±
0.0016 b 

61.02 0.0400 ±
0.0026 b 

77.46 0.0300 ± 
0.0026 b 

87.37 4.307 ±
1.446 b 

69.93

 
Petroleum 
ether 

 13.5 0.144±
0.0024c 

5.88 0.094 ±
0.0024 b c

36.27 0.054 ±
0.0024 b 

69.58 0.040 ± 
0.0031b 

83.16 23.930 ± 
0.0702 b 

c 

35.663

 
Ether 

 4.5 0.122 ±
0.0020  b  c

12.86 0.076 ±
0.0024  b 

50.00 0.052 ±
0.0020  b 

70.79 0.042 ± 
0.0020  b 

82.50 27.061 ± 
0.0261 b 

c 

27.245

 
Chloroform 

 6.5 0.158 ±
0.0037  b  c

16.18 0.060 ±
0.0031b 

59.32 0.050 ±
0.0031 b 

71.83 0.040 ± 
0.0031  b 

83.16 29.367 ± 
0.0466 b 

c 

21.046

 
Ethyl 
acetate 

 22.5 0.098 ±
0.0020 b 

27.94 0.056 ±
0.0024  b 

62.03 0.046 ±
0.0024  b 

74.08 0.028 ± 
0.0024 b 

88.33 10.281 ± 
0.0712 b 

c 

72.359

 
Methanol 

 48.00 0.086±
0.0024 b 

36.76 0.062 ±
0.0037  b 

57.967 0.048 ±
0.0020  b 

72.96 0.038 ± 
0.0020  b 

84.00 16.530 ± 
0.0307 b 

c 

55.558

Each value (X ± S.E) represents the mean ± standard error of eight animals in each group. 
a  Significantly different from the control at P < 0.05 using paired t- test. 
b Significantly different from the control at P < 0.05 using one way ANOVA test. 
c Significantly different from indomethacin at P < 0.05 using one way ANOVA test. 

 
The protein profile of the crude extract of A. conyzoides L. leaves showed the presence of seven essential 

amino acids (21.38%) and nine non essential amino acids (78.59%) which represent 21.38% and 78.59% of the 
total amino acids, respectively (Table 2). Proline (24.31%) represented the major non-essential amino acid, 
while phenylalanine (8.17%) and valine (5.92%)  were the major essential amino acids.  
 
Table 2: Total amino acids composition of the crude extract of Ageratum conyzoides leaves 

Amino acids R.T (min.) Relative percentage 
of total amino acids 

Threonine 13.73 1.84 
Valine 29.98 5.92 
Isoleucine 37.57 1.70 
leucine 38.62 1.86 
Phenylalanine 44.18 8.17 
Lysine 53.55 1.45 
Methionine 35.60 0.47 
Total essential amino acids 21.41
Aspartic 10.65 15.14 
Serine 15.00 4.02 
Glutamic Acid 15.75 12.69 
Glycine 23.57 0.84 
Alanine 24.40 3.44 
Proline 24.45 24.31 
Tyrosine 42.85 10.32 
Histidine 50.43 3.46 
Arginine 62.00 4.37 
Total non essential amino acids 78.59

 
The isolated mucilage was constituted 5% of the crude extract of A. conyzoides L. leaves. The mucilage 

composition after hydrolysis was determined by PC and HPLC analysis qualitatively and quantitatively (Table 
3). The PC analysis revealed the presence of galacturonic acid, galactose, glucose, fructose and arabinose. 
Furthermore, 85.79% of the total hydrolysate were identified by HPLC analysis. Glucose (29.32% of the total 
hydrolysate), fructose (21.58%) and galacturonic acid (16.90 %) appeared as major sugars.  

The anti-inflammatory activity of the isolated mucilage was assessed by carrageenan-induced rat paw 
edema test (Table 4) and showed inhibition with 34.46% in rat paw edema after 4 hours and decreased the 
interleukin-6 to 13.38% compared to indomethacin as a reference drug. 
 
Phytochemical study of ethyl acetate extract of Ageratum conyzoides leaves: 

 
The anti-inflammatory study revealed that the ethyl acetate extract was the most active extract, which has 

been estimated quantitatively as 9.54% w/w% of dried ethyl acetate fraction relative to rutin. Further 
fractionation resulted in free aglycone fraction (1.14 w/w%), mono-and di-O-glycosides fraction (7.88 w/w%) 
and more polar glycosides fraction (0.50 w/w%). 
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Table 3: PC and HPLC analysis of mucilage hydrolysate of the crude extract of Ageratum conyzoides leaves. 
 

Sugars 
PC HPLC 

Rf Color with 
aniline phthalate 

RT 
(min) 

Relative percentage (%) 
of total mucilage hydrolysate 

Galacturonic acid 0.156 Pale brown 6.601 16.90 
Glucose 0.178 Brown 7.716 29.32 

Galactose 0.162 Brown 8.483 8.45 
Fructose 0.254 Yellowish brown 9.533 21.58 

Arabinose 0.271 Brown 9.568 9.54 
Total identified sugars 85.79 

 
Table 4: In vivo anti-inflammatory activity of the isolated mucilage from crude extract of A. conyzoides leaves 

Groups 

 
 

Dose 
mg/ 
kg 

Carrageenan-induced rat paw edema (cm) IL-6 Content (Pg/ml)
After 1 hr. 2 hrs. 3 hrs. 4 hrs. 

 
 
X ± S.E 

 
 
% IL-6  
inhibition 

X ± S.E 
% 

inhibition 

Relative 
inhibition 

(%) 
X ± S.E 

% 
inhibition 

Relative 
Inhibition 

(%) 
X ± S.E 

% 
inhibition 

Relative 
inhibition 

(%) 
X ± S.E 

% 
inhibition 

Relative 
inhibition 

(%) 

Control - 
0.14 ±  
0.003 

- - 
0.15 ±  
0.002 

- - 
0.16 ±  
0.002 

- - 
0.18 ±  
0.004 

- - 
32.346 
± 0.126 

- 

Indomethacin 10 
0.08 ±  
0.006a 

43.09 - 
0.06 ±  
0.005 a 

57.63 - 
0.05 ±  
0.006 a 

69.75 - 
0.04 ±  
0.002 a 

84.76 - 
3.31± 
0.455 a 

76.88 

Mucilage 37 
0.14 ±  
0.002b 

1.43 3.32 
0.14 ±  
0.002 ab 10.53 18.27 

0.13 ±  
0.002 ab 

18.52 26.55 
0.126 ± 
0.002 ab 

29.21 34.46 
29.019 ± 
0.035 b 

10.29 

Each value (X ± S.E) represents the mean ± standard error of eight animals in each group.  
a Significantly different from the control negative at P < 0.05 using one way ANOVA test. 
b Significantly different from indomethacin at P < 0.05 using one way ANOVA test. 

 
Chromatographic investigation of ethyl acetate extract of Ageratum conyzoides L. leaves:  

 
Fractionation of the ethyl acetate extract using preparative paper chromatography and purification on 

Sephadex LH-20 column yielded flavanol aglycone (kaempferol (1)), flavanol glycosides (quercetin-3-O-
rhamnopyranoside (2) and quercetin-3,7-diglucopyranoside (3)) and phenolic compound (p-hydroxybenzoic 
acid (4)).  

UV spectral data (Table 5) showed absorption maxima in methanol (367, 350 & 355nm) for compounds 1, 
2 & 3 indicating that these compounds are flavonols. Addition of NaOAc indicated the presence of free OH 
group at C-7 in compounds 1, 2 & 3, while addition of boric acid indicated the absence of ortho-dihydroxy 
groups in compounds 2 & 3. Addition of NaOMe caused a bathochromic shift in compounds 1, 2 & 3. Acid 
hydrolysis of compounds (2 & 3) using 2N HCl yielded quercetin as aglycone and rhamnose and glucose as 
sugar moiety for compounds 2 & 3.  

1HNMR spectrum (Table 5) showed signals similar to those of kaempferol (1) and quercetin 2 & 3. A 
doublet signals at δ 5.35 (H-1``) and δ1.07 (H-6``) in 1HNMR spectrum of compound 2 and signals at δ101.86 
(C-1``) and δ 17.20 (C-6``) in 13CNMR indicated the presence of O-rhamnosyl moiety. Meanwhile, the presence 
of O-glucosyl moiety of compound 3 is indicated by the appearance of two signals at δ 5.9 (H-1``) and δ 5.1(H-
1``) in 1HNMR spectrum and signals at δ 102.03 (C-1``), δ 100.30 (C-1```), δ 60.67 (C-6``) and δ 60.40 (C-6```) 
in 13CNMR.  

UV data indicated the presence of phenolic nucleus (Table 5). The 1HNMR spectrum of p-hydroxybenzoic 
acid showed characteristic signals of phenolics and four aromatic protons which appeared as two doublets at δ 
7.77 (J= 9.6 Hz) and 6.80 (J= 9.6 Hz) due to ortho-coupled protons which were assigned to H-2 & H-6 and H-3 
& H-5, respectively. 

The previously reported data proved that kaempferol, quercetin-3-O-rhamnopyranoside and p-
hydroxybenzoic acid were isolated from Ageratum conyzoides leaves (Ramachadran et al., 1977; Xuan et al 
2004; Han 1998), while quercetin-3,7-diglucopyranoside was isolated from the aerial parts of Ageratum 
conyzoides (Gill et al, 1978). 

The O-glycosides and the more polar fractions as well as the other isolated compounds were re-evaluated 
for their anti-inflammatory activity using topical edema of the mouse ear and the results were recorded in Table 
6. The O-glycosides and the more polar fraction exhibited anti-inflammatory with 194.26 and 140.51%, while 
Kaempferol, quercetin-3-O-rhamnopyranoside and quercetin-3,7-diglucopyranoside showed anti-inflammatory 
activity with 126.71, 114.23 and 131.36%, respectively, compared to indomethacin as reference drug.  

From Table (6), it can be concluded that the glycosidal fractions proved to have greater anti-inflammatory 
effect than the isolated compounds, this may be due to their synergistic activity. It was reported that the ethyl 
acetate extract of Ageratum conyzoides L. leaves contains high concentration of the flavonoids which 
contributed to the antioxidant and anti-inflammatory activities of the plant (Moura et al.,2005). Furthermore, it 
is mentioned that kaempherol and quercetin have antioxidant and anti-inflammatory activities due to their potent 
inhibition on leukotrieneB4 (LTB4) and prostaglandin E2 (PGE2) (Loke et al., 2008). In addition, they can 
inhibit the inducible nitric oxide synthase (iNOS) and cyclooxygenase (COX-2) in dose dependent manner more 
than their glycosides (Mediavilla et al., 2007). Finally, the anti-inflammatory activity of different medicinal 
plants have been attributed to their phenolic acid, flavonoid, sesquiterpene and triterpene contents.  
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Table 5: Characterization of the isolated compounds from the ethyl acetate extract of Ageratum conyzoides leaves. 

 Compounds Kaempferol 
quercetin-3-O-
rhamnopyranoside 

quercetin-3,7-
diglucopyranoside 

p-hydroxy 
benzoic acid 

Ph
ys

ic
al

  
ch

ar
ac

te
r 

Shape Yellow needles Yellow crystals Yellow crystals Yellow crystals 
Weight (mg) 19.5 39 36 18 
% in ethyl 
acetate extract 

0.65 1.30 1.20 0.60 

% in 
powdered 
leaves 

0.058 0.117 0.108 0.054 

m.p. °C 276-278 176-179 225-227 214-217 

C
hr

om
at

og
ra

ph
y 

 
an

al
ys

is
 

Rf value 
(BAW) 

0.85 0.53 0.42 0.56 

Rf value 
15% AA 

0.36 0.54 0.15 0.29 

UV254nm Dull yellow Purple Purple Blue 
NH3 
(visible) 

yellow Yellow fluoresence Yellow fluoresence Bright blue 

AlCl3 

(visible) 
Yellow fluoresence Yellow fluoresence Yellow fluoresence Blue 

U
V

 s
pe

ct
ra

l 
da

ta
 

MeOH 253 sh, 266, 367 256,265sh,300sh,350 256,268sh,355 226,268 
NaOMe 278, 316, 417 sh 270,325,393 268,299sh,395 226,279 
AlCl3 268,300sh,349,424 276,303sh,333,430 275,298sh,334,440  
AlCl3+ HCl 269,300sh,349,424 271,303sh,352,402 269,295sh,370,420sh  
NaOAc 275, 300, 387 272, 322 sh, 372 260,295sh,370,420sh  
NaOAc+ 
 H3BO3 

267, 296sh, 320sh, 372 260, 300sh, 380 260,380  

N
M

R
 a

na
ly

si
s 

1HNMR 

δ6.28 (1H,d,J= 2.4 Hz, 
H-6), δ 6.53 (1H,d, 
J=2.4Hz ,H-8), δ6.99  
(1H, d, J= 9.6 Hz, 
H3`/5`),  δ8.10 (2H, d, 
J= 9.6 Hz, H-2`/6`) 

δ6.36(1H,d,J=2.1Hz,H-6), 
δ6.58(1H,d,J=2.1Hz,H-8), 
δ7.71(1H,d,J=2.8Hz,H2'), 
δ6.87(1H,d,J=8.4Hz,H5'), 
δ7.56(1H,dd,J=2.8,8.4Hz, H-
6'), δ 5.35 (H-1``) 
 

δ6.29(1H,d,J=2.5Hz,H-6), 
δ6.61(1H,d,J=2.5Hz,H-8), 
δ7.61(1H,d,J=3.5Hz,H-2'), 
δ6.83(1H,d,J=8.15Hz,H-5'), 
δ7.50(1H,dd,J=3.5,8.15Hz, 
H-6'), δ5.01 (H-1``), δ5.9  
(H-1```) 

δ7.77(2H,d, J= 
9.6 Hz,H-2/6), 
δ6.80 (2H,d, J= 
9.6 Hz,H-3/5) 

13CNMR  

δ155.45(C-2),135.53(C-3), 
176.45(C-4), 159.09(C-5),
98.79(C-6), 162.65 (C-7), 
93.12(C-8), 156.53(C-9), 
104.12 (C-10), 125.53 (C-1`), 
113.70(C-2`), 143.63 (C-3`), 
146.87(C-4`), 113.79 (C-5`), 
119.83 (C-6`), 101.68(C-1``), 
70.40 (C-2``), 70.60 (C-3``), 
71.99 (C-4``), 70.12 (C-5``),
17.20 (C-6``) 
 

δ 156.75 (C-2), 133.93 (C-
3), 176.74 (C-4), 161.00 
(C-5), 99.33 (C-6), 162.97 
(C-7), 94.53 (C-8), 157.28 
(C-9), 105.85 (C-10), 
121.25 (C-1`), 115.36 (C-
2`), 144.97 (C-3`), 149.78 
(C-4`), 116.93 (C-5`), 
121.76 (C-6`), 102.03 (C-
1``), 72.51 (C-2``), 
75.13(C-3``), 69.20 (C-
4``), 76.70 (C-5``), 60.67 
(C-6``), 100.30 (C-1```), 
71.55 (C-2```), 73.03 (C-
3```), 68.24 (C-4```), 75.93 
(C-5```), 60.40  
(C-6```) 

 

 
Table 6: The anti-inflammatory activity of O-glycosides, more polar glycosides and pure compounds isolated from the ethyl acetate extract  
              of Ageratum conyzoides leaves using topical edema of mice  

 
 
Groups 

 
 
Dose 
mg/kg 

Mean±S.E 
Inhibition % 
 

 
Relative inhibition to 
indomethacin (%) Weight of 

inflamed ear (mg) 
Weight of treated 
ear (mg) 

Indomethacin 0.5 13.829 ± 0.00058 7.998 ± 0.00034 a 42.16  ------ 
O-glycosides fraction  5 11.296 ± 0.00374 2.044 ± 0.00245 a b 81.90 194.26 
More polar glycosides fraction 5 10.338 ± 0.00374 4.214 ± 0.00245 a b 59.24 140.51 

Kaempherol 5 10.304 ± 0.00245 6.240 ± 0.00316 a b 53.42 126.71 
Quercetin-3-O-rhamnopyranoside 5 10.206 ± 0.00245 5.702 ± 0.00374 a b 48.16 114.23 
Quercetin-3,7-diglucopyranoside 5 10.288 ± 0.00374 6.194 ± 0.00245 a b 55.38 131.36 

P-Hydroxy benzoic acid 5 10.264 ± 0.00245 9.186 ± 0.00245  b 10.50  24.90 
 Each value represents the mean of mice ear weight (mg) ±standard error of the number of animals in each group (n= 8). 
a Significantly different from the control at P < 0.05 using paired t- test. 
b Significantly different from indomethacin at P < 0.05 using one way ANOVA test. 
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Conclusion: 
 
Ageratum conyzoides leaves have been widely studied. It is believed that a detailed information, as 

presented herein, on the phytoconstituent and anti-inflammatory properties of extracts, fractions and isolated 
compounds might provide incentive for proper evaluation of the use of  A. conyzoides leaves in therapy as anti-
inflammatory agents. The LD50 of the crude plant extract was 5 g/kg (Diallo et al., 2010) and ethyl acetate 
fraction was 5.12 g/kg (non published data), therefore the crude extract and ethyl acetate fraction were relatively 
safe when administered orally in rats. The glycosidal flavonoidal fractions were responsible for the anti-
inflammatory activity which proved to have greater anti-inflammatory effect than the isolated pure compounds. 

 
References 

 
Akindele, A.J., O.O. Adeyemi, 2007. Anti-inflammatory activity of the aqueous leaf extract of Byrsocarpus 

coccineus. Fitoterapia, 78: 25-28. 
Arulprakash, K., R. Murugan, T. Ponrasu, K. Iyappan, V.S. Gayathri, L. Suguna, 2012. Efficacy of Ageratum 

conyzoides on tissue repair and collagen formation in rats. Clin Exp Dermatol., 37: 418-24. 
Awad, N.E., M.H. Motawe, M.A. Selim, A.A. Matloub, 2009. Antitumourigenic polysaccharides isolated from 

the brown algae, Padina pavonia (L.) Gaill. and Hydroclathrus clathratus (C. Agardh) Howe. MAPSB, 3: 
6-11. 

Awad, N.E., Y.A. Maklad, M.A. Selim, M.M. Saleh, A.A. Matloub, 2001. Seasonal phytochemical variation 
and pharmacological studies on the red alga Corallina officinalis L. Bull Fac Pharm Cairo Univ, 39: 175-
187. 

Chang, C., M. Yang, H. Wen, J. Chern, 2002. Estimation of total flavonoid content in propolis by two 
complementary colorimetric methods. J Food Drug Anal., 10: 178-182. 

Cocchetto, D.M., T.D. Bjornsson, 1983. Methods for vascular access and collection of body fluids from 
laboratory rats. J Pharm Sci., 72: 465-492. 

Croce, M.A., 1998. Partial liquid ventilation decreases the inflammatory response in the alveolar environment of 
trauma patients. J Traum, 45: 273-282. 

Diallo, A., K. Eklu-Gadegkeku, A. Agbonon, K. Aklikokou, E.E. Creppy, M. Gbeassor, 2010. Acute and sub-
chronic (28-day) oral toxicity studies of hydroalcohol leaf extract of Ageratum conyzoides L. (Asteraceae). 
Trop J Pharm Res., 9: 463-467.  

Dubois, M., K.A. Gilles, J.K. Hamilton, P.A. Rebers, F. Smith, 1956. Colorimetric method for determination of 
sugars and related substances. Anal Chem, 28: 350-356. 

Galati, E.M., N. Miceli, M.F. Taviano, R. Sanogo, E. Raneri, 2001. Antiinflammatory and antioxidant activity 
of Ageratum conzoides. Pharm Biol., 39: 336-339. 

Gill, S., H. Mionskowski, D. Janczewska, G. Kapsa, 1978. Flavonoid compounds in Ageratum conyzoides L. 
herb. Acta Pol Pharm, 35: 241-243. 

Han, S.T., 1998. Medicinal Plants in the South Pacific. Who Regional Publications, Western Pacific Series; 5. 
James, C.S., 1995. Analytical Chemistry of Foods. Blackie Academic and Professional Publisher, an imprint of 

Chapman and Hall., pp: 178. 
Jawaid, T., D. Shukla, J. Verma, 2011. Antiinflammatory activity of the plants used in traditional medicines. Int 

J of Biomed Res., 2: 252-263. 
 Kamboj, A., & A.K. Saluja, 2008. Ageratum conyzoides L.: A review on its phytochemical and 

pharmacological profile. IJGP, 2: 59-68. 
Kasali, A.A., P. Winterhalter, A.M. Adio, H. Knapp, B. Bonnlander, 2002. Chromenes in Ageratum conyzoides L. 

Flavour Frag J, 17: 247-250.  
Ladeira, A.M., L.B.P. Zaidan, R.C.L. Figueiredo-Ribeiro, 1987. Ageratum conyzoides L. (Compositae): 

Germinação, floração e ocorrência de derivados fenólicos em diferentes estádios de desenvolvimento. 
Hoehnea, 15: 53-62. 

Liu, Y.L., P. Neuman, N.T. Borbara, J.J. Mabry, 1989. Techniques for Flavonoids Analysis. Rev Lat Am Quim 
Suppl, 1: 90-130. 

Loke, W.M., J.M. Proudfoot, S. Stewart, A.J. Mckinley, P.W. Needs, P.A. Kroon, J.M. Hodgson, K.D. Croft, 
2008. Metabolic transformation has a profound effect on anti-inflammatory activity of flavonoids such as 
quercetin: lack of association between antioxidant and lipoxygenase inhibitory activity. Biochem 
Pharmacol., 75: 1045-1053.  

Magalhães, J.F.G., C.F.G. Viana, A.G.M. Aragão Jr, V.G. Moraes, R.A. Ribeiro, M.R. Vale, 1997. Analgesic 
and anti-inflammatory activities of Ageratum conyzoides in rats. Phytother Res., 11: 183-188. 

 
 



2134 
J. Appl. Sci. Res., 9(3): 2126-2134, 2013 

 

2134 
 

Mediavilla, G.V., I. Crespo, P.S. Collado, A. Esteller, S. Sánchez-Campos, M.J. Tuñón, J. González-Gallego, 
2007. The anti-inflammatory flavones quercetin and kaempferol cause inhibition of inducible nitric oxide 
synthase, cyclooxygenase-2 and reactive C-protein, and down-regulation of the nuclear factor kappa B 
pathway in Chang liver cells. Eur J Pharmacol., 557: 221-229.  

Moura, A.C.A., E.L.F. Silva, M.C.A. Fraga, A.G. Wanderley, P. Afiatpour, M.B.S. Maia, 2005. Anti-
inflammatory and chronic toxicity study of the leaves of Ageratum conyzoides L. in rats. Phytomedicine, 
12: 138-142. 

Nyunaї, N., A. Manguelle-Dicoum, N. Njifutié, E.H. Abdennebi, C. Gérard, 2010. Antihyperglycaemic effect of 
Ageratum conyzoides L. fractions in normoglycemic and diabetic male wistar rats. IJBPS, 4: 38-42. 

Okoli, C.O., P.A. Akah, U. Ezugworie, 2005.  Anti-inflammatory activity of extracts of root bark of Securidaca 
longipedunculata Fres (Polygalaceae). Afr J Tradit Complem, 2: 54-63. 

Okunade, A.L., 2002. Ageratum conyzoides L. (Asteraceae). Fitoterapia, 73: 1-16. 
Ramachadran, A.G., J.P. Kotiyal, S.S. Subramanian, 1977. Chemical constituents of the leaves of Ageratum 

conyzoides L.. Indian J Pharmacol, 39: 108-109. 
Stone, S.H., 1954. Method for obtaining venous blood from the orbital sinus of the rat or mouse. Science, 119: 

100. 
Swift, M.L., 1984. Analysis of molluscan sterols: Colorimetric methods. Lipids, 19: 625-630. 
Viana, C.F.G., A.G.M. Aragão, R.A. Ribeiro, J.F.G. Magalhães, M.R. Vale, 1998. Effects of Ageratum 

conzoides in nociception and inflammatory response induced by zymosan. Fitoterapia, 69: 349-354. 
Weidner, K., B.O. Eggum, 1966. Protein hydrolysis: A description of the method used at the department of 

animal physiology in Copenhagen. Acta Agr Scand.,  16: 115-119. 
Winter, C.A., E.A. Risley, G.W. Nuss, 1962. Carrageenin-induced edema in hind paw of rat as an assay for anti-

inflammatory drugs. Proc Soc Exp Biol Med., 11: 544-547.  
Xuan, T.D., T. Shinkichi, N.H. Hong, T.D. Khanh, C.I. Min, 2004. Assessment of phytotoxic action of 

Ageratum conyzoides L. (billy goat weed) on weeds. Crop Prot, 23: 915-922. 


