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Antibiotic resistance has been called one of the world’s most pressing public health problems. Irrational use of 

antibiotics promotes development of resistance against bacteria. The antimicrobial properties of medicinal plants 

are being increasingly reported from different parts of the world as they found to have lesser side effects and 

devoid of drug resistance. In an effort to expand the spectrum of antibacterial agents from natural sources the 

present study aimed to evaluate antibacterial and antioxidant activity of essential oil from the flowers of 

Michelia champaka (M. champaka). Essential oil was extracted from flowers of M. champaka by hydro 

distillation method using Clevenger’s apparatus and screened for its antibacterial activity against gram positive 

(Micrococcus luteus, Streptococcus mutans) and gram negative (Escherichia coli, Salmonella typhi) strains. The  

minimum Inhibitory Concentration (MIC) of oil was determined  using an agar diffusion method. Nevertheless 

the peroxide antioxidant assay was also performed.  It was observed that essential oil has shown remarkable 

antibacterial activity against Streptococcus mutans (the causative agent for dental caries) with a zone of 

inhibition of 30 mm. A zone of inhibition was compared with standard antibiotic gentamicin. The MIC was 

reported as 25 mg/ml. The % inhibition of peroxide free radical was found to be 63.7% at 200mg/ml 

concentration. The antibacterial and antioxidant activity of M. champaka essential oil (MCEO) was due to 

various phytoconstituents. Hence MCEO can be used as an antibacterial source and phytoconstituents 

responsible for this activity can be explored and utilized in discovery of leads in the area of pharmacy research. 
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INTRODUCTION 
 

Microbial diseases are a major cause of death globally 

and new emerging infections are rapidly increasing in incidence 

geographically day by day rather than cancer. Antibiotics have 

been one of the pillars allowing us to treat microbial diseases 

(Westh et al., 2004; IOM, 1992). However, drug resistance has 

become a major problem in the health care system for the 

treatment of microbial diseases. Fortunately phytomedicines 

extracted from plants have been shown antimicrobial effects for 

centuries. Nowadays this is the promising field of medicine with 

fewer side effects and no drug resistance
 
(Maurice et al., 1999; 

Idu et al., 2007). Data on antimicrobial properties of                

various medicinal plants were well explored
 
(Avato et al., 2006). 
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Simultaneously now many diseases are linked to oxidative stress 

due to free radicals (Sharma et al., 1998). In the past few years, 

there has been growing interest in the role of free radicals in 

several diseases like cancer, chronic pain, cardiovascular diseases, 

gouty arthritis and liver injury
 
(Liao et al., 2000). Due to adverse 

side effects of synthetic antioxidants the search for effective and 

natural antioxidants has become essential. Essential Oils [EOs] 

produced by plants have been used therapeutically from long time, 

but there is little published research on many of them. So there has 

been an increased interest in searching for antimicrobial property 

of aromatic plant essential oils. EOs can be obtained from various 

parts of plant materials by expression and distillation. Flower 

essential oils are particularly used in aromatherapy and fragrance 

industries (Van de Braak et al., 1999). But traditionally they have 

been used for respiratory tract infections and nowadays using as 

ethical medicine for cold
 
(Federspil et al., 1997; Shigeharu et al., 

2001).  
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Recent studies explored antimicrobial and antioxidant 

properties of essential oils (Burt et al., 2004; Kordali et al., 2005). 

The essential oils have been reported to possess the antibacterial 

activity by targeting extracellular membranes, cytoplasmic 

proteins and cell walls of bacteria (Tiwari et al., 2009). Most EOs 

have a more powerful effect on gram positive bacteria than a gram 

negative species due to differences in cell membrane composition 
 

(Gutierrez et al., 2008). Michelia champaka belongs to the family 

Magnoliaceae is locally known as Swarna champaka,
 
Sampangi is 

a tree with golden yellow fragrant flowers and aggregate fruits. 

Champa oil or champaka oil extracted from the flowers of M. 

champaka is widely used in preparation of attars and perfumed 

hair oils. However the literature survey reveals the antimicrobial, 

anti-inflammatory, analgesic, cytotoxic, antioxidant, antidiabetic 

properties of various parts of M. champaka
 
(Vimala et al., 1997; 

Khan et al., 2002; Takahashi et al., 2004; Jarald et al., 2008; 

Kumar et al., 2011). But antimicrobial and antioxidant activity of 

flower EO have not been fully explored in India. This is the first 

report of comprising of antibacterial and antioxidant activities of 

M. champaka essential oil. The aim of present study is to find out 

the efficacy of M. champaka essential oil as an antibacterial agent 

and also to evaluate its antioxidant activity (peroxide free radical 

scavenging activity).  

 

MATERIALS AND METHODS 
 

All solvents and chemicals that were used in the present 

study were of AR grade and purchased from Finar chemicals 

limited (Hyderabad, India). The nutrient agar was obtained from 

Hi-media (Hyderabad, India). 

 

Collection of flowers of M. champaka 

Fresh flowers of M. champaka were collected in the first 

week of January in full flowering stage from pragathi resorts 

(Hyderabad, India). The flowers were identified by taxonomist, 

Department of Botany, Osmania university, Hyderabad.  

 

Test organisms 

The antibacterial activity was tested against two gram 

positive bacteria, i.e Streptococcus mutans MTCC497 (S.mutans), 

Micrococcus luteus MTCC106 (M.luteus) and two gram negative 

bacteria, i.e Escherichia coli MTCC40 (E.coli), Salmonella typhi 

MTCC733 (S.typhi). The collected bacterial strains were 

maintained in the form of  nutrient agar slants at 4
o
c. 

 

Extraction of essential oil 

The essential oil was extracted from fresh flowers of M. 

champaka by hydrodistillation using clevenger apparatus 

according to the modified method (Singh et al., 2008).  

An amount of 500gms of fresh flowers was used for 

extraction with 1000ml distilled water for 4hrs until no more 

essential oil was obtained.  The collected oil was stored in an 

amber colored glass bottle under refrigeration and protected from 

light for further analysis. 

Preparation of Inocula 

The suspension of inoculum was prepared from 

preserved slant cultures using saline solution. The turbidity of the 

suspension was adjusted to 0.5 Macfarland standard 

spectrophotometrically which contains a cell density of 

approximately 1.5×10
8
 cfu/ml.  

 

Antibacterial assay 

The antibacterial activity of essential oil from M. 

champaka was determined against test organisms by the modified 

agar well diffusion method
 
(Mbata et al., 2008). The nutrient agar 

medium was prepared and sterilized. One ml of inoculum was 

mixed with 20 ml of nutrient agar medium and poured into petri 

plates aseptically and allowed to solidify and wells of 6 mm 

diameter were aseptically punched on the solidified agar using 

sterile stainless steel borer. Meanwhile, the essential oil was  

diluted using  dimethyl formamide (DMF) to prepare a stock 

solution. Serial dilutions of stock solution were made using DMF 

to obtain different concentrations (10mg/ml, 25mg/ml, 50mg/ml, 

75mg/ml, 100mg/ml, 200mg/ml) and 100µl of each concentration 

was poured into the wells. The control and standard wells were 

also prepared simultaneously. Then the plates were incubated at 

37
o
c for 24hrs to measure the zone of inhibition. Gentamicin was 

used as reference standard (Singleton, 2004).  

 

Determination of Minimum inhibition concentration  

The Minimum inhibition concentration (MIC) was 

determined by the broth dilution method
 
(Courvallin et al., 2006). 

Gentamicin was used as reference antibiotic control. In this 

method 0.1ml of each concentration of essential oil  was added to 

2.9ml of nutrient broth, controls were prepared without sample. 

Culture tubes were incubated at 37
o
c for 24hrs. MIC was 

calculated as the lowest concentration of the essential oil inhibiting 

the visible growth of bacteria. 

 

Antioxidant assay 

The antioxidant activity of essential oil was evaluated by 

peroxide scavenging activity. Hydrogen peroxide (H2O2) is the 

major free radical generating in the various biochemical reactions 

of the human body. The free radical scavenging activity of EO was 

determined according to the method Ruch et al., 1989. A solution 

of H2O2 (40mM) was prepared using phosphate buffer (p
H
 7.4). A 

sample of EO/standard (3.4ml) was added to an H2O2 solution 

(0.6ml) and absorbance of the mixture was determined (sample). 

Absorbance of H2O2 (control) was determined at 230nm against a 

phosphate buffer (blank). Ascorbic acid was used as reference 

antioxidant. The percentage of hydrogen peroxide scavenging was 

calculated using the following formula: 

 
                 % scavenged (H2O2)  =

    A
c  -  

A
s   X  100 

                                                                                                    A
c 

 

Ac     =  Absorbance of control 

As    = Absorbance of sample (test & standard) 
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Fig. 1: Free-radical scavenging capacities of different concentrations of MCEO 

measured by the Peroxide scavenging method. 

 
Table 1: Antibacterial activity (zone of inhibition, mm) of MCEO against gram 

positive and gram negative strains. 

Concentration 

of MCEO 

(mg/ml) 

Zone of inhibition, mm 

E. coli S. typhi M. luteus S. mutans 

10 NR NR NR NR 

25 NR NR 14.5±1.00 12.83±0.57

7 

50 18 ±1.32 14.5±0.86 18   ±1.00 17.66±1.04 

75 17.83±0.76 17.66±1.0

4 

19   ±0.50 20.16±0.57

7 

100 18.16±1.04 18.33±0.7

6 

20.83±0.57 21.33±1.25 

200 19.96±0.55 20.05±0.5 24.83±0.76 30.33±1.04 

Gentamicin 

(R) 

27±1.73 24.66±0.5

7 

32 ± 2 28.5±0.5 

 

MIC Values of  MCEO against bacterial strains, mg/ml 
 50 50 25 25 

R –Reference antibiotic, NR- No Result;  * Values are expressed in mean ±SD 

where n=3. 
 

 

RESULTS AND DISCUSSION 

 

The present study has reported the extraction of essential 

oil from M. champaka by hydrodistillation method. This is the first 

report on extraction of essential oil from M. champaka by 

hydrodistillation method. The % Yield of essential oil from 

flowers of M. champaka was found to be 0.2% w/w. This method 

is inexpensive and widely used method of extraction. And the % 

yield of essential oil was found to be high compared to other 

methods of extraction
 
(steam distillation & solvent extraction) 

(Denys et al., 1999). 

 

Antibacterial assay 

The antibacterial activity of different concentrations of 

essential oil against different bacterial strains was assessed 

quantitatively by measuring the diameter of the zone of inhibition. 

The assay was carried out triplicate. The results were expressed as 

mean±SD and were given in   table 1. Moreover MIC has been 

determined to assess the potency of essential oil against test 

organisms and results were given in table 1. The results of 

antibacterial activity of essential oil were promising and mean 

zone of inhibition was found to be high against S.mutans 

(30.33±1.04) at a concentration of 200mg/ml with MIC of 

25mg/ml and low against E.coli (19.96±0.55) at a concentration of 

200mg/ml but with MIC of 50mg/ml. Simultaneously the mean 

zone of inhibition of standard antibiotic was determined and 

compared to essential oil against S.mutans.  The results revealed 

that MCEO has significant antibacterial activity against S.mutans 

compared to standard antibiotic (Gentamicin). It was also observed 

that EO was not showing significant variation in the inhibitory 

zone at different concentrations against E.coli reveal the fact that 

its activity against E.coli is not dose dependant. The results of 

antibacterial activity of essential oil were compared with previous 

studies where the inhibitory zones of methanol, ethanol, water, 

ethyl acetate and hexane extracts of flower were 16.4mm, 

12.3mm, 13.1mm, 14mm and 13mm respectively against the 

growth of S. typhi
  

(Umadevi et al., 2012; Vivek Kumar et al., 

2011).  As well as the inhibitory zones of methanol, ethanol, 

water, hexane extracts of flower were 12.64mm, 10.48mm, 

10.32mm and zero respectively against the growth of E.coli
 
(Vivek 

Kumar et al., 2011;Dalvi Sanjay et al., 2015). In contrast to these  

MCEO had a reproducible antibacterial activity against E.coli and 

S.typhi. This study also reported first time the antibacterial activity 

against S.mutans (Causative agent for dental caries) and promising 

results were observed. This suggests the importance of MCEO in 

the treatment of dental caries caused by S.mutans. 

 

Antioxidant assay 

The antioxidant capacity of MCEO was evaluated by 

peroxide scavenging activity. H2O2 generated in biochemical 

reactions was inactive itself, but might be toxic to the cell by a 

generation of hydroxyl radical in the cell. It has a characteristic 

absorption at 230nm and also used to study the radical scavenging 

activity of essential oil. As antioxidant MCEO added to  H2O2 

solution the absorbance decreases. The decrease in absorbance is 

taken as a measure of radical scavenging capacity. The peroxide 

scavenging activity of MCEO was significant and  comparable 

with  standard antioxidant ascorbic acid. The results of  % 

scavenging activity at concentrations of 25,50,75,100 and 

200mg/ml were shown in figure 1. It was observed that inhibition 

values of essential oil were  dose dependent and  significant at a 

concentration of 200mg/ml which is comparable to the % 

scavenging of ascorbic acid.  Previous studies have reported the 

antioxidant activity of flower extracts of M. champaka by DPPH 

and reducing power assay (Umadevi et al., 2012; Vivek Kumar et 

al., 2011). In contrast, this could be the first study of peroxide 

scavenging activity of MCEO. 

 

CONCLUSION 
 

The present study concludes that the MCEO possess 

significant antibacterial and antioxidant activity. This study 

reported the antibacterial activity of MCEO against S.mutans 

(Causative agent for dental caries) and results suggested the 

importance of MCEO in the treatment of dental caries caused by 

S.mutans. This was the first report on the antibacterial and 

antioxidant activity of essential oil from the flowers of M. 

champaka extracted by hydrodistillation method. This result 

justifies the traditional use of M. champaka in the health care 
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system. Further studies recommended exploring the 

phytoconstituents responsible for its activity and using MCEO in 

the discovery of leads in the area of pharmaceutical research.  

 

ACKNOWLEDGMENT 
 

Authors are thankful to sri C. Venugopal Reddy, 

secretary Bharat Institute of Technology, for his constant 

encouragement in this aspect. 

 

Financial support and sponsorship: Nil. 

Conflict of interest: The authors declare that they have no 

conflicts of interest. 

 

REFERENCES 
 

Avato P, Bucci R, Tava A, Vitah C, Rosato A, Bialy Z et al. 

Antimicrobial activity of saponins from Medocago sp. structure-activity 

relationship. Phytother.Res, 2006;20: 454-7. 

Burt S. Essential oils: their antibacterial properties and potential 

applications in foods--a review. Int J Food Microbiol, 2004; 94: 223-53. 

Courvallin P, Leclercq V, Louis B, Rice. 2006 Antibiogram. 

ESKA, Paris,  France,  

Dalvi Sanjay marotrao. Anti- Microbial activities of Michelia 

champaka L essential oil. Int J Life Sci, 2015;3: 232-237. 

Denys J, Charles and James Simon E. Comparison of Extraction 

Methods for the Rapid Determination of Essential Oil Content and 

Composition of Basil. J Amer Soc  Hort, 1999; 115: 458-462. 

Federspil P, Wulkow R, Zimmermann T. Effects of 

standardized Myrtol in therapy of acute sinusitis--results of a double-blind, 

randomized multicenter study compared with placebo. 

Laryngorhinootologie, 1997; 76: 23-7. 

 Gurdip Singh IPS, Kapoor, Pratibha Singh, Carola S de 

Heluani, Marina P de Lampasona, Cesar AN, Catalan. Chemistry, 

antioxidant and antimicrobial investigations on essential oil and oleoresins 

of Zingiber officinale. Food Chem Toxicol, 2008; 46: 3295-305. 

Gutierrez J, Barry-Ryanc. The anti-microbial efficacy of plant 

essential oil combinations and interaction with food ingrediants. Int J Food 

Microbiol, 2008;124: 91-97. 

Idu M, Omonigho SE, Igeleke CL. Preliminary investigation on 

the phytochemistry and antimicrobial activity of Senna alata L. Flower. 

Pak J Biol Sci, 2007; 10: 806-809. 

IOM (Institute of medicine), 1992. Emerging infections: 

Microbial threats to health in the United States. National academy Press.  

Iwu MM, Duncan AR, Okunji CO, 1999. New anti microbials 

of plant origin. J. Janick (ed.), ASHS Press.  

Jarald EE, Joshi S, Jain DC. Antidiabetic activity of flower buds 

of Michelia champaca Linn. Ind J Pharmacol, 2008; 40:256. 

Khan MR, Kihara M, Omoloso AD. Antimicrobial activity of 

Michelia champaka. Fitoterapia, 2002; 73: 744-8. 

Kordali S, Kotan R, Mavi A, Cakir A, Ala A, Yildirim A. 

Determination of the chemical composition and antioxidant activity of the 

essential oil of Artemisia dracunculus and of the antifungal and 

antibacterial activities of Turkish Artemisia absinthium, A. dracunculus, 

Artemisia santonicum, and Artemisia spicigera essential oils. J Agric Food 

chem, 2005; 53: 9452-8. 

Kumar RV, Kumar S, Shashidhara S, Anitha S, Manjula M. 

Antioxidant and Antimicrobial Activities of Various Extracts of Michelia 

champaca Linn flowers. World App Sci J, 2011; 12: 413-418. 

 

 

 

 

 

 

Liao KL, Yin MC. Individual and combined antioxidant effects 

of seven phenolic agents in human erythrocyte membrane ghosts and 

phosphatidylcholine liposome system: Importance of the partition 

coefficient. J.Agric Food chem., 2000; 48: 2266-70. 

Mbata TI, Debiao LU, Saikia A.  Antibacterial activity of the 

crude extract of Chinese green tea (Camellia sinensis) on Listeria 

monocytogenes. African J  Biotech, 2008; 7: 1571-1573. 

Singleton P. 1999.  Bacteria in Biology, Biotechnology and 

Medicine. 4
th 

Edition, New York: John Wiley & Sons Ltd; 333–338. 

Ruch RJ, Cheng SJ, Klaunig JE. Prevention of cytotoxicity and 

inhibition of intercellular communication by antioxidant catechins isolated 

from Chinese green tea. Carcinogenesis, 1989;10:1003-1008. 

Sharma H, Clark MD. 1978. Benefits of free radicals. An exerpt 

from Medical text book contemporary Ayurveda. Churchill Livingstone. 

ISBN:0 443 055947. 

Shigeharu Inouye, Toshio Takizawa, Hideyo Yamaguchi. 

Antibacterial activity of essential oils and their major constituents against 

respirotract pathogens by gaseous tract. J  Antimicrobiol chem Therap, 

2001; 47: 565-573. 

Takahashi M, Fuchino.H, Satake M, Agatsuma Y, Sekita S. In 

vitro screening of leishmanicidal activity inmyanmar timber extracts. Biol 

Pharm Bull, 2004; 921-5. 

Tiwari BK, Valdramidis VPO, Donnel CP, Muthukumarappan 

K, Bourke P,Cullen PJ. Application of natural antimicrobials for food 

preservation. J Agric Food Chem, 2009;57:5987-6000. 

Umadevi Parimi, Deephi Kolli. Antibacterial and free radical 

scavenging activity of Michelia champaka Linn. Flower extracts. Free Rad 

Antiox, 2012;2: 58-61. 

Van de Braak SAAJ,  Leijten GCJJ. Essential Oils and 

Oleoresins: A Survey in the Netherlands and Other Major Markets in the 

European Union. Center for the promotion of imports from the developing 

countries, Rotterdam,1999; 1:1-116. 

Vimala R, Nagarajan S, Alam M, Susan T, Joy S. Anti-

Inflammatory and antipyretic activity of Michelia champaka Linn., (white 

variety), Ixora brachiata Roxb. And Rhynchosia cana (wild) D.C. flower 

extract. Indian J Exp Biol, 1997; 35: 1310-14. 

Vivek Kumar R, Satish Kumar, shashidhara S, Anitha S and 

Manjula M. Antioxidant and antimicrobial Activities of Various extracts 

of Michelia champaka linn flowers. World App Sci J, 2011; 12; 413-418. 

Westh H, Zinn CS, Rosdahi VT. An international multicenter 

study of antimicrobial consumption and resistance in Staphylococcus 

aureus isolates from 15 hospitals in 14 countries. Microb drug Resist, 

2004; 10: 169-76. 

 

 

 

How to cite this article:  
 

Batchu BUR, Mandava K, Bhargav PNV, Maddi KK, Syed M, 
Rasamalla SP, Madhira S. Evaluation of Antibacterial and 
Antioxidant activities of Essential oil from Michelia champaka. J 

App Pharm Sci, 2017; 7 (03): 113-116. 

http://www.sciencedirect.com/science/article/pii/S0278691508004110
http://www.sciencedirect.com/science/article/pii/S0278691508004110
http://www.sciencedirect.com/science/article/pii/S0278691508004110
http://www.sciencedirect.com/science/article/pii/S0278691508004110

