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ABSTRACT  

Synthetic anti oxidants are not safe for human health. It is often claimed that they may 
develop carcinoma in human body. Therefore, search for natural anti oxidants was 
going on and extended up to plant sources. Many medicinal plants are known having 
anti oxidant activity. Aageratum conyzoides Linn. is one such plant. In order to isolate 
anti oxidant compound (s) from the leaves of A. conyzoides L. the present study was 
undertaken. In isolation study silica gel G column chromatography of the powdered 
leaves of A.conyzoides L. was done when six fractions were separated. In vitro anti 
oxidant activity of these six fractions was measured by superoxide anion generation 
with help of xanthine-xanthine oxidase assay and with linoleic acid peroxidation 
assay as well as DPPH photometric assay. Results showed that fourth fraction had 
maximum anti oxidant activity. Inhibitory activities of xanthine oxidation, linoleic acid 
peroxidation and scavenging capacity of DPPH by the fourth fraction were 
respectively 96%, 97% and 96% whereas for other five fractions inhibitory activities 
were quite low.  

Anti oxidant activity is known to be associated with compounds like total phenol, 
flavonoids, ascorbic acid and carotenoids. These compounds were estimated in the 
separated six fractions after chromatography of powdered leaves of A. conyzoides L. 
Results showed that fourth fraction had total phenol, flavonoids, ascorbic acid and 
carotenoids in the concentrations of 58 mg/mg dry wt, 88 mg/mg dry wt, 22 mg/g 
dry wt and 25 mg/g dry wt respectively. The amounts were significantly higher in 
comparison to that of other fractions. In vitro anti oxidant activity of the fourth 
fraction was, therefore, related with high amounts of total phenol, flavonoids, ascorbic 
acid and carotenoids. Present study indicated that the separated fourth fraction after 
silica gel G column chromatography of powdered leaves of A.conyzoides L. may be 
used as natural anti oxidant. 

INTRODUCTION

A. conyzoides L. (family, Asteraceae) is a 
plant found in lowerand middle hill in Sikkim and 
Darjeeling up to 6000 ft. The plant has different 
names: Elame in Nepali, Namyew in Lepcha and 
Goat weed in English[1]. A. conyzoides L. grows 
commonly in the proximity of habitation, thrives in 
any garden soil and is very common in waste places 
and on ruined sites. Throughout the year the plant 
gives flower. Purple white flower appears.[2] 

Medicinal value of A. conyzoides L. in 
treatment of a large number of human ailments is 
mentioned in Ayurveda, Charaka Samhita and 

Sushruta Samhita[2]. Leaves, root, stem and flower 
of this plant are widely utilized in traditional 
medicine. Leaves are styptic effective in healing of 
wounds, used in boils and prevent tetanus. Leaf 
juice is also used as eye lotion. The root juice has 
antibiotic property. The plant is boiled with oil and 
applied externally in rheumatism.[3] 

 Phytochemical screening showed that 
alkaloids, glycosides, flavonoids, ascorbic acid, 
phenol, essential oil, friedolin, caffeic acid, fumeric 
acid, kaempferol, sitosterol, stigmasterol and 
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unidentified esters are active components of 
A.conyzoides L.[4] 

Modern researchers claimed that 
A.conyzoides L. has antibacterial[5] and wound 
healing effect[6]. It has neurological activity[7] and 
possesses gastro protective effect[8]. The plant acts 
as analgesic[9] and has effect on circulation[10]. It 
gives protection against gamma radiation[11]. The 
plant has anti tumor activity[12] and has allopathic 
effects[13]. Ita et al. (2009) demonstrated hepato 
protective activity of this plant[14]. 

Anti oxidant activity of plant A.conyzoides L. 
is known in literature[15-17]. We studied effect of 
season on anti oxidant activity A.conyzoides L. and 
noted that leaves of the plant had maximum in vitro 
anti oxidant activity in the months of July and 
August[18]. We intended to isolate active ingredient 
(s) from A.conyzoides L. leaves responsible for in 
vitro anti oxidant activity. In isolation process 
chromatographically separated fractioned were 
obtained. In this communication in vitro anti 
oxidant activity of chromatographically separated 
fractions of the leaves of A. conyzoides L. is 
reported. 

MATERIALS AND METHODS 

Collection of plant material  

A. conyzoides L. leaves were collected in 
morning hours (9 - 10 AM) from the medicinal 
plants garden of the University of North Bengal, 
Dist. Darjeeling, WB, India randomly during July and 
August, 2016 as we have already seen that leaves of 
the plant had maximum in vitro anti oxidant activity 
in the months of July and August[18]. Leaves were 
authenticated by the experts of the department of 
Botany of the said University. A voucher specimen 
was kept in the department of Medical 
Biotechnology, Sikkim Manipal Institute of Medical 
Sciences, Sikkim Manipal University, Gangtok, 
Sikkim, India for future reference. 

Preparation of the test material 

Collected leaves of A.conyzoides L. were 
shed dried and powdered. This powder was used as 
test material for extraction and isolation studies. 

Extraction and Isolation 

This was done by standard methods of 
isolation of chemicals from plant sources[19-20]. A 
sample of 50 g of powdered leaves of A.conyzoides L. 
was taken in 500 ml of ethanol and stirred by a 
rotary stirrer for 15 min at room temperature. The 
solvent was decanted and concentrated to 10 ml 
under reduced pressure using a rotary evaporator. 
This was then subjected to acid hydrolysis by 
refluxing with 10 ml N/10 hydrochloric acid at 

1000C for 10 mins to obtain a brown mass. The 
mass was extracted with 20 ml methanol for 10 
mins. Material was centrifuged at 3000 rpm for 10 
mins and the supernatant was subjected to column 
chromatography using silica gel G as adsorbent. Six 
bands were separated. Elution was done by 50% 
methanol-chloroform mixture. Six bands were 
separately collected and evaporated to dryness 
under reduced pressure using a rotary evaporator. 
Materials obtained were assayed for anti oxidant 
activity as well as total phenol, flavonoid, ascorbic 
acid and carotenoids content.  

Antioxidant assays 

Antioxidant activity of chromatographically 
separated fractions was assayed by superoxide 
anion generation by xanthine-/xanthine oxidase 
assay[21], linoleic acid peroxidation assay[22]and by 
DPPH photometric assay[23].  

Flavonoids content 

Flavonoids content of chromatographically 
separated fractions was determined using 
Aluminum chloride colorimetric method[24]. 

Total phenolscontent 

Total phenols content of chromatogra-
phically separated fractions was determined by 
Folin Ciocalteu reagent[25]. 

Ascorbic acid content 

Ascorbic acid content of chromato-
graphically separated fractions was determined by 
the method of Cakmak and Marschner[26]. 

Carotenoids content 

Total carotenoids of chromatographically 
separated fractions were determined by the method 
of Jensen[27]. 

Chemicals 

Chemicals required for the study were 
purchased from Loba Chem. Lab, Himedia Lab, India 
and from Merck, Germany. 

Statistical Analysis  

The statistical significance between 
antioxidant activity values of the extracts was 
evaluated with a Duncan’s multiple range test 
(DMRT) at 5 % were considered to be statistically 
Significant[28]. 

RESULTS AND DISCUSSION 

Results on antioxidant activity of 
chromatographically separated fractions of 
powdered leaves of A.conyzoides L. by superoxide 
anion generation by xanthine-/xanthine oxidase 
assay, linoleic acid peroxidation assay and by DPPH 
photometric assay are given in Table. 1  
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Table 1: Inhibitory activity of xanthine oxidation and linoleic acid peroxidation and scavenging 
capacity of DPPH by chromatographically separated fractions of powdered leaves of A. conyzoides L. 

Chromatographically separated 
fractions of powdered leaves of A. 
conyzoides L. 

Xanthine oxidase 

(% inhibition)  

Linoleic acid 
peroxidation 

(% inhibition) 

DPPH 

(% inhibition) 

Fraction ; 1  25  28  25 

Fraction ; 2  36  35  32 

Fraction ; 3  49  47  46 

Fraction ; 4  96*  97*  96* 

Fraction ; 5  47  40  42 

Fraction ; 6  32  32  30 

Quercetin   100  87  100 

Concentration used : 100 μg/ ml based on our earlier experiment[18]. Results were a mean of triplicate 
experiments.*significant 

It appears from the table that chromatographically separated all fractions of powdered leaves of 
A.conyzoides L. had more or less in vitro anti oxidant activity but maximum activity was with fourth fraction 
where 96%, 97% and 96% inhibitions in xanthine oxidase, linoleic acid peroxidation and DPPH respectively 
were noticed. Results were compared with quercetin, a synthetic anti oxidant, where inhibition in both 
xanthine oxidase and DPPH came 100%. For linoleic acid peroxidation inhibition was, however, 87%. 

 Total phenol, flavonoids, ascorbic acid and carotenoids contents of chromatographically separated 
fractions of powdered leaves of A. conyzoides L. are listed in Table -2. It appears from the table that 
maximum amounts of total phenol (58 mg/mg dry wt), flavonoids (88 mg/mg dry wt), ascorbic acid (22 
mg/g dry wt) and carotenoids (25 mg/g dry wt) were present in fourth fraction of chromatographically 
separated fractions of powdered leaves of A.conyzoides L. 

 
Fig.1: Ageratum conyzoides L. 
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Fig. 2: Bands separation in Silica gel G column chromatography 

Table 2: Total phenol, flavonoids, ascorbic acid and carotenoids content of chromatographically 
separated fractions of powdered leaves of A. conyzoides L. 

Chromatographically 
separated fractions of 
powdered leaves of A. 
conyzoides L. 

Total phenol 
content  

(mg/mg dry wt) 

Total flavonoids 
content  

(mg/mg dry wt) 

Ascorbic acid 
content 

(mg/g dry wt) 

Carotenoids 
content 

(mg/g dry wt) 

Fraction ; 1  10.2  10.2  2.3  7.2 

Fraction ; 1  15.4  22.2  4.1  8.5 

Fraction ; 3  20.8  31  6.9  11 

Fraction ; 4  58* 88*  22*  25* 

Fraction ; 5  15  30  7.3  9.9 

Fraction ; 6 12 15 5.2 5.1 

Results were a mean of triplicate experiments. *significant 

Figure 3: Showing % inhibition of xanthine oxidation, linoleic acid peroxidation and scavenging 
capacity of DPPH byseparated fractions of chromatographic experiment of powdered leaves of A. 
conyzoides L.  
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■ Fraction-1■Fraction-2■ Fraction-3■ Fraction-4 ■ Fraction-5■ Fraction-6■ Quercetin 

Category 1: Xanthine oxidase (% Inhibition) Category 2: Linoleic acid peroxidation 

 (% Inhibition) Category 3: DPPH (% Inhibition)  

Synthetic anti oxidants like butylated hydroxyanisole and butylated hydroxytoluene, though 
commercially available and commonly used in processed food, are not safe. Their toxicity is also matter of 
concern. It is often claimed that these synthetic anti oxidants have many side effect including carcinogenic 
activity[29]. Therefore, there are high demands for naturally occurring anti oxidants.It was known that leaves 
of A.conyzoides L. has anti oxidant activity. The present study was, therefore, undertaken to isolate anti 
oxidant compound from the leaves of A.conyzoides L. In isolation study chromatography was done. Six bands 
were separated. Anti oxidant activity of the separated six bands was studied separately. Fourth band 
showed maximum activity (Figure – 3).  

Figure 4: Total phenol, flavonoids, ascorbic acid and carotenoids content of theseparated fractions 
after chromatographic experiment of powdered leaves of A. conyzoides L. 
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Anti oxidant activity of medicinal plant is 
mainly due to presence of phenolic compounds, 
flavonoids, ascorbic acid and carotenoids. These 
chemicals are responsible for multiple biological 
effects like free radical scavenging abilities, anti 
inflammatory and anti carcinogenic activities[30]. 
We, therefore, estimated amount of these anti 
oxidant compounds in the separated fractions 
obtained in chromatographic experiment with 
powdered leaves of A. conyzoides L. Results showed 
that amounts of phenolic compounds, flavonoids, 
ascorbic acid and carotenoids were maximum in the 
fourth fraction (Figure – 4). 

CONCLUSION 

The present study showed that the 
separated fourth fraction after silica gel G column 
chromatography of powdered leaves of A.conyzoides 
L. had maximum anti oxidant activity. The activity 
was associated with high amounts of phenolic 
compounds, flavonoids, ascorbic acid and 
carotenoids in the fraction. The fourth fraction, 
therefore, may be used as natural anti oxidant.  

REFERENCES 

1. Gurung Bejoy.The medicinal plants of Sikkim 
Himalaya, Gangtok, Sikkkim; 2003. P. 271.  

2. Handa SS, Vasisht K. Compendium of Medicinal 
and Aromatic Plants-Asia, II, ICS- UNIDO, AREA 
Science Park, Padriciano, Trieste, Italy; 2006. P. 
79-83. 

3. Vaidyaratnam Varier PS. Indian Medicinal 
Plants - A Compendium of 500 species, I, Orient 
longman publishing house, Kottakkal-India; 
2002. P. 146. 

4. Okunade AL. Review- Ageratum conyzoides L. 
(Asteraceae). Fitoterapia. 2002; 73: 1-16.  

5. Akinyemi KO, Oladapo O, Okwara CE, Ibe CC, 
Fasure KA. Screening of crude extracts of six 
medicinal plants used in South-West Nigerian 
unorthodox medicine for antimethicillin 
resistant Staphylococcus aureus activity. BMC 
Complement Altern. Med. 2005; 5: 6 – 13. 

6. Oladejo OW, Imosemi IO, Osuagwo FC.A 
comparative study of the wound healing 
property of honey and Ageratum conyzoides. Afr 
J Med Sci. 2003; 32(2): 193-6. 

7. Abena AA.Kintsangoula-Mbaya GS, Diantama J, 
Bioka D. Analgesic effect of a raw extract of 
Ageratum conyzoides in the rat.PMID 8275 920. 

8. Yamamoto LA, Soldera JC, Emin JA. 
Pharmacological screening of Ageratum 
conyzoides (Mentrasto). Mem Inst Oswaldo cruz. 
1991; 86 Suppl 2:145-7. 

9. Sampson JH, Phillipson JD, Bowery NG. 
Ethnomedicinally selected plants as sources of 

potential analgesic compounds; Indication of in 
vitro biological activity in receptor binding 
assays. Phytother Res. 2000;14(1): 24-9. 

10. Garcia EA, Carvalho MP. Electrophysiological 
effects of Ageratum conyzoides L. in the guinea 
pig heart, citPMID10190107. 

11. Jagetia GC, Shirwaikar A, Rao SK, Bhilegaonkar 
PM. Evaluation of the radioprotective effect of 
Ageratum conyzoides L. extract in mice, exposed 
to different 
doses of gamma radiation. J Pharm Pharmacol. 
1998; 55(8): 1151-8.  

12. Rosangkima G, Prasad SB. Antitumour activity 
of some plants from Meghalaya and Mizoram 
against murine ascites Dalton´s lymphoma. 
Indian J Exp Biol.2004; 42(10): 981-8. 

13. Hu F, Kong C.Allelopathy of Ageratum 
conyzoides. VI Effects of meteorological 
conditions on allelopathy of Ageratum 
conyzoides. Ying Yong Sheng Tai Xue Bao.2002; 
13(1),76-80.  

14. Ita SO, Akpanyung EO, UmohBI, Ben EE, Ukafia 
SO. Acetaminophenon Induced Hepatic Toxicity: 
Protective Role of Ageratum conyzoides. 
Pakistan Journal ofNutrition.2009; 8928-932. 

15. Rana S, Prakash V. and Sagar A. Studies on 
antibacterial and antioxidant activity of 
Ageratum conyzoides L.Int. J. Science & Nature. 
2007;8 (1): 59-63. 

16. Rattanata N, Daduang, S, Phaetchanla S, 
Bunyatratchata W, Promraksa B et al. 
Antioxidant and antibacterial properties of 
selected Thai weed extracts. Asia Pacific Journal 
of Tropical Biomedicine.2014; 4(11): 890-895. 

17. Patil RP, Nimbalkar MS, Jadhav UU, Dawkar VV, 
Govindwar SP. Antiaflatoxigenic and antioxidant 
activity of an essential oil from Ageratum 
conyzoides L. J Sci Food Agric.2010; 90 (4): 608-
14.  

18. Mitra Prasenjit, Ghosh Tanaya, Mitra Prasanta 
Kumar. Effect of Season on In vitro Anti Oxidant 
Activity of Aageratum conyzoides L. Leaves. 
SMU Medical Journal.2017; 4(2): 222-233.  

19. Wang L, Weller CL. Recent advances in 
extraction of nutraceuticals from plants, Trends 
in Food Science and Technology. 2006; 17: 300-
312. 

20. Cannell RJP. Natural Products Isolation. New 
Jersey: Human Press Inc; 1998. p165–208. 

21. Chang WS, Chang FJ, Lu HC, Chiang J. Inhibitory 
effects of phenolics on xanthine oxidase, 
Anticancer Res. 1994; 14: 501-506. 

http://www.sciencedirect.com/science/article/pii/S2221169115300368
http://www.sciencedirect.com/science/article/pii/S2221169115300368
http://www.sciencedirect.com/science/article/pii/S2221169115300368
http://www.sciencedirect.com/science/article/pii/S2221169115300368
https://www.ncbi.nlm.nih.gov/pubmed/?term=Patil%20RP%5BAuthor%5D&cauthor=true&cauthor_uid=20355088
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nimbalkar%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=20355088
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jadhav%20UU%5BAuthor%5D&cauthor=true&cauthor_uid=20355088
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dawkar%20VV%5BAuthor%5D&cauthor=true&cauthor_uid=20355088
https://www.ncbi.nlm.nih.gov/pubmed/?term=Govindwar%20SP%5BAuthor%5D&cauthor=true&cauthor_uid=20355088
https://www.ncbi.nlm.nih.gov/pubmed/20355088


Prasanta Kumar Mitra et al. Vitro Anti Oxidant Activity of Chromatographically Separated Fractions From the 
Leaves of Ageratum Conyzoides L. 

      IJRAPS | July 2017 | Vol 1 | Issue 1  13 

22. Chang W. Choi ab, Sei C, Kim ab, Soon S, Hwang 
a, Bong K, Choi a, Hye J, Ahn a, Min Y, Lee a, Sang 
H, Park b, Soo K, Kim c. Antioxidant activity and 
free radical scavenging capacity between 
Korean medicinal plants and flavonoids by 
assay-guided comparison. Plant Science. 2002; 
163: 1161-1168. 

23. Mensor LL, Menezes FS, Leita˜GGo, Reis AS, dos 
Santos TC, Coube CS, Leita˜SGo. Screening of 
Brazilian plant extracts for antioxidant activity 
by the use of DPPH free radical method, 
Phytother. Res. 2001; 15: 127-130. 

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

25. Mc Donald S, Prenzler PD, Autolovich M, 
Robards K. Phenolic content and antioxidant 
activity of olive extracts. Food Chemistry. 2001; 
73: 73-84. 

26. Cakmak I, Marschner H. Magnesium efficiency 
and high light intensity enhances activities of 
superoxide dismutase, ascorbate peroxidase 
and glutathione reductase in bean leaves. Plant 
Physiol. 1992; 98:1222-1227. 

27. Jensen A. Chlorophyll and carotenoids. In: 
Hallebust JA, Craigie JS. (eds). Handbook of 
Physiochemical and Biochemical Methods. 
Cambridge University Press Cambridge. UK; 
1978. p. 5-70. 

28. Bliss CI. Statistics in biology, Statistical methods 
for research in the natural sciences, Vol. 1, 
McGraw Hill Book Company. NY;.1967.p. 558. 

29. Branen AL. Syntheticanti oxidants. Journal of 
American Oil Chemist Society. 1975; 52:59-63. 

30. Miller AL. Antioxidant flavonoids: structure, 
function and clinical usage. Alt. Med. Rev.1996; 
1: 103-110. 

 

Cite this article as:  
Prasanta Kumar Mitra, Tanaya Ghosh, Prasenjit Mitra. In Vitro 
Anti Oxidant Activity of Chromatographically Separated 
Fractions From the Leaves of Ageratum Conyzoides L. 
International Journal of Research in AYUSH and Pharmaceutical 
Sciences, 2017;1(1):7-13. 

Source of support: Nil, Conflict of interest: None Declared 
 

*Address for correspondence 
Prasanta Kumar Mitra 
Professor & Head,  
Department of Medical 
Biotechnology, Sikkim Manipal 
University, Sikkim Manipal 
Institute of Medical Sciences, 
Gangtok, Sikkim, India. 
Phone: +91 9434063026  
Email: 
dr_pkmitra@rediffmail.com 
 

dr_pkmitra@rediffmail.com

