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Abstract 
The present research was aimed to evaluate the 
antioxidant and antibacterial activities of crude extracts 
(methanol, acetone and aqueous) of medicinal plant 
Chrysanthemum coronarium leaves prepared by using 
different extraction methods. The antioxidant activities 
of these extracts were determined by using DPPH (1, 1- 

Diphenyl -2-picryl hydroxyl) radical scavenging method. 
It was found that the crude extract of aqueous solvent of 
Chrysanthemum coronarium leaves had significantly 
highest antioxidant activity as compare to all other crude 
extracts. All extracts showed lower antioxidant activity 
compared to ascorbic acid which was used as reference. 
It was found that the bacteria (S.aureus and 
P.aeruginosa) were largely inhibited by methanol and 
acetone extracts where as aqueous extract of 
Chrysanthemum coronarium showed less inhibition 
using reference antibacterial drug ampicilin, by agar well 
diffusion method. The results also showed that the hot 
(soxhlet) extraction is better than the cold (soaking) 
extraction method. The present study thus suggested that 
the use of this medicinal plant may be exploited for 
health supplement. 
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1. Introduction 
  

 

Plants are potential source of natural antioxidants. 
It produces various antioxidative compounds to 
counteract reactive oxygen species (ROS) in order 
to survive. ROS, which include free radicals such 
as superoxide anion radicals, hydroxyl radicals 
(OH) and non free-radical species such as H2O2 and 
singled oxygen (1O2), are various forms of 
activated oxygen. The safety of synthetic 
antioxidants, such as butylated hydroxyanisole 
(BHA) and butylated hydroxytoluene (BHT) are 
now in doubted (Wichi, 1988). Thus, attentions is 
now increasingly paid to the development and 
utilization of more effective and non-toxic 
antioxidants of naturals origin. A great number of 
natural medicinal plant have been tested for their 
antioxidant and results have shown that the raw 
extracts or isolated pure compounds from them 

were more effective antioxidants in vitro than BHT 
or vitamin E (Pyo et al., 2004). 
 
1.1 Antimicrobial Activity of Medicinal Plants 
There has been an increasing incidence of multiple 
resistances in human pathogenic microorganisms in 
recent years, largely due to indiscriminate use of 
commercial antimicrobial drugs commonly 
employed in the treatment of infection disease. 
This has forced scientist to search for new 
antimicrobial substance from various source like 
the medicinal plants search for new antimicrobial 
agent should be continued by screening many plant 
families. Recent work revealed the potential of 
several herbs as source of drugs (Iwe, 2002).  
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1.2 Importance of Asteraceae Plants 
The plants that are belonging to Asteraceae family 
have shown various important medicinal properties 
and various activities against bacteria. Many 
Chinese medicines have been reported to exhibit 
high antimicrobial and antioxidant activities. 
Twenty eight traditional Chinese herbal medicines 
were tested for their antioxidant and antibacterial 
activities. Among twenty eight Chinese herbal 
plants, Chrysanthemum indicum showed 
antioxidant activity as well as antibacterial activity 
(Yang et al., 2013).  
 
1.3 Properties of Chrysanthemum Plant 
Costmary (Chrysanthemum balsamita L.) is a 
medicinal plant, belonging to the Asteraceae family 
showed the antioxidant activities which was 
determined by DPPH radical scavenging method 
(Alexieva et al., 2013). Chrysanthemum sp. has 
showed 100% inhibition against DPPH even at the 
concentration of 50 mg/Ml and also showed good 
antibacterial activities against E. coli, B. subtilis, K. 
pneumonia, P. fluorescens and V. 
parahaemolyticus (Prakash et al., 2014). 
Chrysanthimoides monilifera plant extracts have 
good anti-bacterial, anti-fungal and anti-oxidative 
activities (Kommidi et al., 2014).  
 
1.4 Importance of Chrysanthemum coronarium 
Chrysanthemum coronarium, is a species of 
flowering plant in the Aster family i.e. Asteraceae. 
The plant contains various antioxidants in stem, 
leaf, and root tissues that have potential long-term 
benefits for human health, although toxic properties 
have also been observed. Extracts 
from C.coronarium var. spatiosum have been 
shown to inhibit growth of Lactobacillus casei, a 
beneficial human intestinal bacterium (Teixeira da 
Silva et al., 2005). Thus keeping in view the above 
knowledge of the family Asteraceae, the present 
work entitled “Evaluation of antioxidant and 
antibacterial activities of Chrysanthemum 
coronarium leaves extracts using different 
extraction methods” was under taken.  
 
1.5 Objective of Research and Justification 
The objectives of the research was to evaluate the 
antioxidant and antibacterial activities of different 
leaf extracts (Methanol, Aqueous and Acetone) of 
Chrysanthemum coronarium and also to find out 
the best extraction method. There has been an 
increasing incidence of multiple resistances in 
human pathogenic microorganisms in recent years, 
largely due to indiscriminate use of commercial 
antimicrobial drugs commonly employed in the 
treatment of infection disease. This has forced 
scientist to search for new antimicrobial substance 
from various sources like the medicinal plants. 
Antioxidants offset damage caused by the free 
radicals, limit free radical formation and stimulate 

antioxidant enzyme activity. The safety of synthetic 
antioxidants, such as butylated hydroxyanisole 
(BHA) and butylated hydroxytoluene (BHT) are 
now in doubt. Thus, attention is now increasingly 
paid to the development and utilization of more 
effective and non-toxic antioxidants of natural 
origin. The research showed that the leaves of 
Chrysanthemum coronarium contains both 
antioxidant as well as antibacterial properties, thus 
suggested that the use of this medicinal plant may 
be exploited for health supplement. 
   
2. Experimental 
 
2.1 Objective of Research  
The objectives of the research was to evaluate the 
antioxidant and antibacterial activities of different 
leaf extracts (Methanol, Aqueous and Acetone) of 
Chrysanthemum coronarium and also to find out 
the best extraction method. 
 
2.2 Outlay 
Firstly the fresh, washed and dried leaves of 
Chrysanthemum coronarium were pulverized using 
sterile laboratory mortar and pestle to obtain the 
powdered form. About 50g dried powder each was 
used to prepare three different extracts (methanol, 
acetone and aqueous) by two extraction methods 
i.e. soxhlet and soaking respectively. The crude 
leaf extracts were further used for antioxidant (by 
DPPH method) and antibacterial (by agar well 
diffusion method) tests. 
 
2.3 Sample preparation 
The leaves of Chrysanthemum coronarium were 
washed in tap water and dried in shade for 20 days 
were pulverized using sterile laboratory mortar and 
pestle to obtain the powdered form. These were 
stored in airtight glass containers protected from 
sunlight until required for analysis. 50g dried 
powder of leaves was weighed and transferred into 
conical flasks for extract preparation. 
 
2.4 Preparation of Extracts  
2.4.1 Soxhlet Method of Extraction 
The dried and powdered leaves were extracted with 
three different solvents i.e. ethanol, acetone and 
water separately using soxhlet extractor for 24h at a 
temperature not exceeding the boiling point of the 
Solvents. The extracts were collected, concentrated 
to dryness under reduced pressure (Yang et al., 
2009). The condensed extracts were stored in 
refrigerator. 
 
2.4.2 Soaking Method of Extraction 
The plant material was suspended in the solvents 
(ethanol, acetone and water) using different conical 
flasks. Then it was decanted, filtered and distilled. 
After that the extract was stored in sterile bottles 
(Akinsulire et al., 2007). 
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2.5 Antioxidant activity (Scavenging activity on 
DPPH radical) 
The DPPH radical scavenging method elucidated 
by Tsai et al., (2009) was followed. Different 
dilutions of extracts (200, 400 600, 800µg/ml) were 
prepared in methanol. Ascorbic acid was used as 
standard in 200-800µg/ml solution. DPPH 
(0.002%) was prepared in methanol and to 2ml of 
DPPH solution; 2ml of extracts solution was added. 
The solution mixtures were kept in dark for 30min 
and absorbance was measured at 517nm. Methanol 
(2ml) was used as blank. The absorbance was 
recorded and % inhibition was calculated using the 
formula given below. 

 % scavenging activity= 100×−
A

BA
 

Where A= absorbance of the control and B= 
absorbance of the sample  
 
2.6 Antibacterial assay 
2.6.1 Test organisms  
The organisms used comprises of a gram-positive 
bacteria (S. aureus) and a gram-negative bacteria 
(P. aeruginosa). The test organisms were obtained 
from the Research Laboratory of Microbiology and 
Fermentation Technology SHIATS, Allahabad, 
India.  
 
2.6.2 Agar well diffusion method 
Agar well diffusion method elucidated by Ahmad 
and Beg, (2001) was followed. The antibacterial 
activity of crude extracts of Chrysanthemum 
coronaries was evaluated by using agar well 
diffusion method. The Nutrient Agar plates were 
prepared by pouring 15 ml of molten media into 
sterile Petri plates. About (108 - 109) colony by 
forming units per ml was used. Wells of 5mm size 
were made with sterile borer into agar plates 
containing the bacterial inoculums. 10µl of 
microbial broth culture was spread on the surface 
of nutrient agar plates; 30µl volume of plant extract 
of concentration (5.0 mg/ml) was poured into a 
well of inoculated plates. Ampicillin (10mg/ml) 
was used as a positive control which was 
introduced into a well instead. The plates thus 
prepared and left at room temperature for ten 
minutes allowing the diffusion of the extract into 

the agar (Rios et al., 1998). After incubation for 24 
hrs at 370 C, the plates were observed. Antibacterial 
activity was indicated by an inhibition zone 
surrounding the well containing the plant extract. 
The zone inhibition was measured and expressed in 
millimeters. Antibacterial activity was recorded if 
the radius of zone of inhibition was greater than 4 
mm (Hammer et al., 1999). The antibacterial 
activity results was considered as inactive if < 
4.5mm ; 4.5-6mm as partially active; while 6.5-9 
mm as active greater than 9mm as very active 
(Alves et al., 2000). 
 
The effluent of dyes, which are being discharged 
by textile, dyeing, printing industries in their 
nearby water resources pollute the environment. 
Normally, dyes are toxic in nature and these cannot 
be easily degraded in harmless products. Use of a 
particular semiconductor in presence of light may 
degrade organic pollutants including dyes. In the 
present work, degradation of rose Bengal dye was 
investigated using barium chromate as a 
photocatalyst. Different rate affecting parameters 
were studied to know the optimum degradation 
rate. The results report that the dye rose Bengal 
was successfully degraded by barium chromate. 
 
3. Results and Discussion 
 
3.1 Antioxidant Activity 
The DPPH free radical scavenging activity of 
different leaf extracts prepared by two different 
extraction methods, of Chrysanthemum coronarium 
at various concentrations was determined and 
compared with that of the standard ascorbic acid 
(Tables 1 & 2 and Fig. 1 & 2). Four different 
working solutions of leaf extracts were used having 
different concentration (200, 400, 600 and 
800µg/ml). Decolouration due to reaction of 
antioxidant in samples with the stable DPPH free 
radical was measured spectrophotometrically. All 
the tested samples showed lower DPPH radical 
scavenging activities when compared with the 
standard. It was revealed that the extracts prepared 
by soxhlet apparatus showed more DPPH free 
radical scavenging activity than the corresponding 
extracts prepared by soaking method. 

 
Table 1: Dpph Free Radical Scavenging Assay (%) Of Different Leaf Extracts of Chrysanthemum Coronarium (Soxhlet 
Method) and Ascorbic Acid 

Conc. 
(µg/ml)  

Aqueous % 
inhibition 

Methanol % inhibition Acetone % inhibition Ascorbic 
acid 

% 
inhibition 

200 0.456 ± 
0.019 

42.50 0.273 ± 
0.022 

37.66 0.485 ± 
0.015 

30.42 0.126 
±0.006 

84.69 

400 0.380 ± 
0.018 

52.07 0.238 ± 
0.019 

45.66 0.445 ± 
0.020 

36.15 0.098  
±0.583 

88.09 

600 0.290 ± 
0.017 

63.43 0.195 ± 
0.021 

55.48 0.365 ± 
0.018 

47.63 0.073 
±0.007 

91.3 

800 0.207 ± 
0.019 

73.90 0.134 ± 
0.018 

68.25 0.305 ± 
0.017 

56.23 0.045 ± 
0.004 

94.65 
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Table 2: Dpph Free Radical Scavenging Assay (%) Of Different Leaf Extracts Of Chrysanthemum Coronarium (Soaking 
Method) and Ascorbic Acid 
Conc. 
(µg/ml)  

Aqueous % 
inhibition 

Methanol % 
inhibition 

Acetone % 
inhibition 

Ascorbic 
acid 

% 
inhibition 

200 0.309 ± 
0.023 

40.92 
 

0.214 ± 
0.020 

36.31 
 

0.558 ± 
0.015 

29.62 
 

0.126 
±0.006 

84.69 

400 0.257 ± 
0.023 

50.85 0.190 ± 
0.017 

43.44 0.510 ± 
0.014 

35.69 0.098  
±0.583 

88.09 

600 0.195 ± 
0.021 

62.71 0.152 ± 
0.022 

54.75 0.436 ± 
0.009 

45.02 0.073 
±0.007 

91.3 

800 0.14 ± 
0.020 

72.47 0.112 ± 
0.019 

66.67 0.367 ± 
0.012 

53.72 0.045 ± 
0.004 

94.65 

 
Figure 1: Dpph Free Radical Scavenging Activity of 
Leaves Extract of Chrysanthemum Coronarium Prepared 
By Soxhlet Method Of Extraction 

 
 
Figure 2: Dpph Free Radical Scavenging Activity of 
Leaves Extract of Chrysanthemum Coronarium Prepared 
By Soaking Method of Extraction 

 
 
At different concentrations (200, 400, 600 and 
800µg/ml) aqueous leaves extracts (Soxhlet and 
Soaking) of Chrysanthemum coronarium showed 
highest DPPH radical scavenging activity whereas 
acetone leaves extracts (Soxhlet and Soaking) of 
Chrysanthemum coronarium showed least DPPH 
radical scavenging activity (Figure 3). 

Figure 3: Dpph Radical Scavenging Activity of Leaves 
Extracts (Soxhlet and Soaking Extracts) of 
Chrysanthemum Coronarium at Different Concentration 

 
 
Graph 1: Antibacterial Activity (In Mm) of Different 
Extracts (Soaking & Soxhet) and Ampicillin (Standard) 
Against Two Bacteria. 

 
From the result obtained, it was clear that the leaf 
extracts prepared by soxhlet (hot) extraction showed 
highest antioxidant and antibacterial activities than 
soaking (cold) extraction. These results can be supported 
by Sarker et al., (2005), which state that soxhlet (hot) 
extraction is preferable. 
 
3.2 Antibacterial activity 
The antibacterial activity reveals that different leaf 
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extracts of Chrysanthemum coronarium prepared 
by soxhlet and soaking extraction methods are 
highly active against both Gram positive and Gram 
negative bacteria. Chrysanthemum coronarium 
methanol (Soxhlet) leaves extract showed 
maximum radius of zone inhibition 18 mm against 
S.aureus and 15.7 against P. aerugenosa whereas 
aqueous (Soaking) extract showed least radius of 
zone of inhibition 12.7mm against S.aureus and 
10.3 against P. aerugenosa. Graph 1 summarizes 
the microbial growth of different leaf extracts and 
ampicillin used as positive control. 
 
Conclusion 
 
On the basis of result obtained, it can be concluded 
that soxhlet (hot) extraction is more preferable than 
soaking (cold) extraction and the leaves of 
Chrysanthemum coronarium possess potent 
antioxidant and antibacterial activities due to 
which, it inhibits production of free radicals and the 
growth of microorganisms. Further the potential of 
this plant can be explored more and more, in order 
to develop an alternative therapy for treatment of 
various diseases. The present study also suggests 
that the use of this medicinal plant may be 
exploited for health supplements. Thus justifying 
its traditional use. 
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