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Abstract - Microbial infections are continuously occurring in Malaysia where the risk of such infectious disease is observed to 

be high. Many generations of antibiotic classes such as Aminoglycosides, Cephalosporins, Carbapenem and Penicillin were 

established to fight against microbial infections yet they have become less effective due to emergence of drug resistance 

bacteria such as Klebsiella pneumoniae and Streptococcus pneumoniae. Recently, medicinal plant such as Cananga odorata or 

known as Ylang-ylang has been reported as an alternative approach to treat bacterial infections. It may due to some 

phytochemicals present in the plant such as amino acids, flavonoids, triterpenoids, tannins, phenols, volatile oils and resins 

and others. The aim of this current study was to evaluate the antibacterial activity of Cananga odorata flower extracts against 

pneumonia causing pathogens such as Streptococcus pneumoniae and Klebsiella pneumoniae. Methanol and aqueous flower 

extracts of Cananga odorata were used for its anti-bacterial activity against Streptococcus pneumoniae and Klebsiella 

pneumoniae by using disk diffusion method in which Ceftriaxone (30g) was used as standard. The result which were analysed 

by ANOVA showed that methanol flower extract possessed maximum anti-bacterial activity against Streptococcus pneumoniae 

(300.440) while aqueous flower extract displayed maximum activity against Klebsiella pneumoniae (270.371). On the other 

hand, qualitative phytochemical screening of different flower extracts of Cananga odorata revealed the presence alkaloids, 

amino acids, carbohydrates, flavones, terpenoids, tannins, polyphenols and phytosterols in aqueous extract and alkaloids, 

amino acids, carbohydrates, flavonoids, flavones, terpenoids, tannins, phytosterols and polyphenols in methanol extract. 

Hence, Cananga odorata flower exhibit a great potential as an antibacterial agent and can be subjected for the treatment of 

pneumonial infections and various medicinal purpose.  

 

Keywords : Antibacterial activity, Cananga odorata, Drug resistance, Ceftriaxone, Minimum Inhibitory Concentration, 

Minimum Bactericidal Concentration 

 

 

 

I. Introduction 

 

  Pneumonia is a type of Acute Respiratory Tract Infection (ARTI) involving alveoli or air sacs of 

the lung. In most part of the world, it is known to be the leading cause of mortality in children below five than 

other major diseases such as AIDS, measles or malaria. Pneumonia is also marked as a common and leading 

cause of hospitalization and death worldwide [1]. It may be possibly caused by bacteria, viruses or fungi, yet 

the high rate of pneumococcal illness marked by bacteria. Streptococcus pneumoniae and Klebsiella 
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pneumoniae are common pneumonia causing bacteria. Streptococcus pneumoniae is a Gram-positive, 

facultative anaerobic, belongs to genus streptococcus, a cell which is lancet in shape. It is a leading cause of 

invasive bacterial disease in children and the elderly [2]. Klebsiella pneumoniae is a Gram-negative, 

facultative anaerobic, belongs to genus Klebsiella, a rod-shaped cell. It is an opportunistic pathogen that can 

lead to a wide range of infections such as pneumonias, bacteremias, septicaemia, urinary tract infections, liver 

abscesses and soft tissue infections in weak individuals. It is a Carbapenemase-producing Enterobacteriaceae 

that has increasing resistance towards Carbapenem antibacterial agents [3]. 

 

  The treatments for bacterial pneumonia are mainly depend on synthetic drugs such as antibiotics. 

Unfortunately, antibiotics can cause unwanted effect on host such as sensitivity problems, killing of good gut 

and mucosal microbiota, produce allergic response and weaken immune system by supressing it [4]. 

Microorganisms may develop resistance due to non-selective or random use of an anti-bacterial agents[5]. 

Hence, alternative treatment is needed to treat those infectious diseases with milder or no side effects. 

 

  Since ancient times, natural products have been the backbone of medicinal field of healing and 

have also been an important part of history and culture. It has been proved that natural products played 

important roles in modern drug development, principally for antibacterial and antitumor agents. Cananga 

odorata is one of the medicinal plant which is commonly known as ylang-ylang [6]. It is very popular for its 

essential oil which has been widely used in perfume industry, food and supplement industry, cosmetic 

industry, massage and aroma therapy [7]. This plant also has many ethno medicinal uses and has been used as 

traditional medicine by people around the world [8]. Many studies have reported that Cananga odorata plant 

possess variety of pharmacological activities and secondary metabolites which are biologically active 

compounds. Cananga odorata plant reviewed to have potential pharmacological activities such as anti-

microbial, anti-fungal, anti-protozoal, antioxidant, anticancer, anti-inflammatory, anti-diabetic and others [9]. 

In view of these aspects, the present in-vitro study was undertaken to evaluate the antibacterial activity of 

Cananga odorata  flower extracts against the pneumonia causing pathogens (Streptococcus pneumonia and 

Klebsiella pneumoniae).  

 

 

II. Materials and Methods 

 

Plant materials  

 

  The fresh whole flowers of Cananga odorata (1.5kg) were obtained from Cyberjaya in month of 

December 2017. The flowers were authenticated by Biodiversity Unit of Institute of Bioscience, UPM. The 

flowers were rinsed with clean water to remove impurities and dried under sunlight. The dried flowers were 

size reduced into coarse powder using blender and stored in airtight bottle. 

 

Preparation of extracts 

  

  The size reduced Cananga odorata flowers (60 grams) was equally parted into two portions and 

transferred in a 500ml bottle separately. Cold maceration was used to carry out the extraction. 150ml 

methanol and aqueous solvent was added in each bottle. 10ml of chloroform was added into the bottle 

containing aqueous reagent to prevent microbial growth. The containers were properly closed and allowed to 

stand for at least 7 days with frequent shaking at room temperature. After 7 days, plant extracts were filtered 

using Whatmann sterile filter paper. The filtered methanol and aqueous extracts were concentrated using 

heating mantle at 50C and 80C respectively. The extracts were transferred into sterile bottles and stored in 

the refrigerator until further use [10]. 
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Collection of microbial stain 

 

  The microbial strains, Streptococcus pneumoniae (Gram-positive) and Klebsiella pneumoniae 

(Gram-negative) were obtained from Pusat Perubatan Universiti Kebangsaan Malaysia (HUKM).   

 

Preliminary Phytochemical Screening on Cananga odorata Flower Extracts  

 

  Phytochemical analysis was done to identify the presence of phytoconstituents using standard 

methods.  

 

In-vitro antimicrobial screening for extracts against tested pathogens 

 

Culture media 

 

    Muller Hinton (MH) agar media was used for antibacterial activity [11]. 

 

Preparation of subculture 

 

  The stock culture of each stain was stored in blood agar and Macconkey agar at 4C. To maintain 

the stock culture, every week bacterial culture was sub-cultured to blood agar. The bacterial strain was 

incubated for 24 hours [12]. 

 

Preparation of Inoculum 

 

  A loop full of organism was taken from the stock culture and streaked on nutrient agar slant. The 

agar slant containing organism was incubated at 30-35C for 24-48 hours [13]. 

 

Preparation of Standard  

 

  Antibiotic discs of Ceftriaxone 30µg were used as standard (positive control) to compare the 

antibacterial activity of flower extracts. Ceftriaxone is an antibiotic which is effective against both 

Streptococcus pneumoniae and Klebsiella pneumoniae. The antibiotic discs of Ceftriaxone 30µg were 

prepared manually using standard method [14]. 

 

Preparation of Filter Paper Discs 

 

  Antibiotic discs of 6mm diameter were prepared using Whatmann No.1 filter papers. The discs 

obtained with appropriate shape were autoclaved for 121C for 15minutes. 

 

Preparation of Antibiotic Stock Solution (30g) and Test Extracts (1000) 

 

  To obtain the stock solution, a known amount of antibiotic powder was dissolved in sterile 

distilled water. The working solution was prepared from stock solution by dilution at the time of disc 

preparation. A 6mm diameter paper disc able to absorb 0.02ml or 20l of solution. The concentrations were 

expressed in g/l. Same method as preparation of antibiotic discs was applied to produce discs of extracts. 

The stock solution for extracts was prepared in higher concentration than antibiotic strength [14]. 

 

Impregnation of Discs  

 

  Sterile discs were impregnated with Ceftriaxone antibiotic solution (30g), test extracts (1000g) 

and distilled water (negative control). A fixed volume of 20l was loaded on each disc using a mechanical 

pipette.  
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Drying and Storage  

 

  Loaded discs were placed in an incubator and allowed to dry at 37C for 4 hours. After drying, 

the discs were transferred into a sterile air-tight container with desiccant and stored in freezer at -20C. The 

discs were removed from the freezer one or two hours before its usage [15]. 

 

Preparation of plates 

 

  Commercially available dehydrated Mueller Hinton agar (MHA) was used to make the media for 

pneumonia susceptibility testing. 38gm of agar were suspended in one litre of distilled water, heated with 

frequent agitation and boiled for 1 minute to fully dissolve the medium. The mixture was autoclaved at 121°C 

for 15 minutes and then cooled to 45°C to 50°C. After cooling, agar was poured into petri dishes uniformly 

and allowed to solidify and dry. The final pH was adjusted to 7.3 ± 0.1 at 25ºC. Prepared plates were kept in 

sterile plastic bags and stored at 4ºC until use [16]. 

 

Evaluation of in-vitro antimicrobial activity  

 

Antibacterial Assay   

 

  Disk diffusion method was used for the antibacterial testing. Muller Hinton agar media plate was 

labelled with name of organisms and date. A loop full of organism was taken using sterile loop and inoculated 

into Muller Hinton Agar Media using aseptic technique. The discs of Cananga odorata flower extract 

(methanol 1000g and aqueous 1000g), standard antibiotic disc (Ceftriaxone 30g) and negative control 

(distilled water) were placed on MH agar plate using sterile forceps. The plates were incubated for 30-35C 

for 24-48 hours. The area of inhibition was observed and measured [17]. 

 

Determination of Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal Concentration 

of Aqueous  and Methanolic Extracts of Cananga odorata Flowers 

 

  Minimum inhibitory concentration was determined using broth dilution method. The extract was 

serially diluted with 1 ml of nutrient broth to give concentrations (1000, 500, 250, 125, 62.5, 31.25 g/l). 

Each test tube containing plant extract was inoculated with 1ml of bacterial strain. The tubes were incubated 

at 35-37C for 18-20 hours and the results were observed. The minimum concentration that does not have any 

microbial growth was selected as MIC. To determine the MBC, from the chosen test tubes in the MIC 

determination, a loopful of broth was collected from those test tubes that did not show any growth and 

inoculated onto sterile MH agar plate by streaking. All the plates were incubated at 37C at 24 hours. The 

concentration with no visible growth of pathogen was identified as minimum bactericidal concentration [18]. 

 

Statistical Analysis 
 

  The data was expressed as mean value  standard error of the mean (SEM). The assessment for 

antibacterial assay and MIC studies were performed in triplicate. The data was subjected to one way analysis 

of variance (AVOVA) using Dunnett ‘T’ test and p values < 0.05 was considered as significant [19]. 

 

 

III. Results 

 

  Qualitative phytochemical screening shows that the aqueous and methanol flower extracts 

composed of bioactive compounds as shown in Table no. 1. Aqueous extracts indicated presence of alkaloids, 

amino acids, carbohydrates, flavones, terpenoids, tannins, polyphenols and phytosterols. Meanwhile, 
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methanol extract displayed alkaloids, amino acids, carbohydrates, flavonoids, flavones, terpenoids, tannins, 

phytosterols and polyphenols.  

 

Table no. 1 : Phytoconstituents present in flower extracts of Cananga odorata 

S.No Phytoconstituents 
Aqueous 

extract 

Methanol 

extract 

1 Alkaloids + + 

2 Amino acids + + 

3 Carbohydrates + + 

4 Fats + + 

5 Flavonoids - + 

6 Flavones      +      + 

7 Terpenoids   + + 

8 Tannins  + + 

9 Steroids  - - 

10 Phytosterols  + + 

11 Saponins - - 

12 Poly phenols + + 

13 Oil/Resin + + 

               + indicates presence of phytoconstituents  

               -  indicates absence of phytoconstituents  

 

  The anti-microbial activities of aqueous and methanol flower extracts of Cananga odorata were 

summarized in Table no. 2, Figure 1 (a), Figure 1 (b).The results indicated that aqueous extract exerted 

maximum activity against Klebsiella pneumoniae while methanol extract displayed maximum activity 

towards Streptococcus pneumoniae when compared to standard.  

 

Table no. 2 : Anti-Microbial Activity of Plant Extracts against tested organisms 

Test organism Inhibition Zone (mm) 

 

 

Klebsiella 

pneumoniae 

Standard, 

Ceftriaxone 

(30g/l) 

Aqueous 

Extract 

(1000g/l) 

Methanol 

extract 

(1000g/l) 

330.333*** 270.371*** - 

 

Streptococcus 

pneumoniae 

 

330.289*** 

 

- 

 

300.440*** 

Results presented here are the mean  SEM value of n=3; ***p< 0.001= highly significant, **p< 0.01= 

significant and *p< 0.05= less significant 
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Figure 1 (a) : Zone of inhibition of Ceftriaxone and Aqueous extracts of Cananga odorata flower against 

Klebsiella pneumoniae. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 (b) : Zone of inhibition of Ceftriaxone and Methanol extracts of Cananga odorata flower against 

Streptococcus pneumoniae. 

 

  Minimum Inhibitory Concentration (MIC) of aqueous and methanol flower extracts of Cananga 

odorata were determined by dilution method. The MIC values were summarized in Table no. 3 and Table 

no.4. Both aqueous and methanol extracts showed inhibitory effect on tested organisms at low concentration 

of 125g/l – 1000g/l.  

 

 

 

 

30 mm 33 mm 

33 mm 27 mm 
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Table no.3 : Minimum Inhibitory Concentration (MIC) Activity of Aqueous Flower Extract of Cananga 

odorata on Test Organisms 

 

 

 

 

 

 

 

              + 

= 

visible growth ; -  = no visible growth 

 

Table no.4 : Minimum Inhibitory Concentration (MIC) Activity of Methanol Flower Extract of 

Cananga odorata on Test Organisms 

 

 

 

 

 

 

 

  Minimum Bactericidal Concentration (MBC) of aqueous and methanol flower extracts of 

Cananga odorata were determined by plate method. The bactericidal effect of aqueous extract on Klebsiella 

pneumoniae and Streptococcus pneumoniae was at low concentrations of 250g/l and 250g/l, 

respectively. The activity was summarized in Table no. 5 and Table no.6.  

 

Table no.5 : Minimum Bactericidal Concentration (MBC) Activity of Aqueous Flower Extract of 

Cananga odorata on Test Organisms 

 

 

 

 

 

             + = 

visible growth ; -  = no visible growth 

 

 

 

 

 

 

 

Test 

organism 
Concentration of Aqueous Extract (g/l) 

 

1000 

 

500 

 

250 

 

125 

 

62.5 

 

31.25 

Klebsiella 

pneumoniae  

- - - - + + 

Streptococcus 

pneumoniae 

+ + + + + + 

Test 

organism 
Concentration of Methanol Extract (g/l) 

 

1000 

 

500 

 

250 

 

125 

 

62.5 

 

31.25 

Klebsiella 

pneumoniae  

+ + + + + + 

Streptococcus 

pneumoniae 

- - - - + + 

Test 

organism 
Concentration of Aqueous Extract (g/l) 

 

1000 

 

500 

 

250 

 

125 

Klebsiella 

pneumoniae  

- - - + 
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Table no.6 : Minimum Bactericidal Concentration (MBC) Activity of Methanol Flower Extract of 

Cananga odorata on Test Organisms 

 

 

 

 

 

 

 

 

 

IV. Discussion 

 

  Pneumonia is marked as a common and leading cause of hospitalization and death worldwide. 

The causative agents Klebsiella pneumoniae and Streptococcus pneumoniae are also act as the source of 

antibiotic resistance that have lead the need for alternative treatments. The present study was conducted to 

determine anti-bacterial activity of aqueous and methanol flower extracts of Cananga odorata on pneumonia 

causing organisms. Although this medicinal plant has been utilized traditionally as herbal treatments, there 

has been very few studies regarding its effect on pneumonia causing pathogens.  

 

  Based on the antibacterial assay, aqueous and methanol flower extracts of C.odorata exhibited 

significant anti-bacterial activity against the test pathogens. Aqueous flower extract (1000g/l) showed good 

activity on Klebsiella pneumoniae and methanol flower extract (1000g/l) displayed good activity on 

Streptococcus pneumoniae compared to the standard antibiotic, Ceftriaxone (30g/l). Gram-negative 

organism was more susceptible towards aqueous extract; while, Gram-positive organism was more 

susceptible towards methanol flower extract of C.odorata. The higher susceptibility of a particular group of 

bacteria to a particular solvent can be due to the difference in their cell wall structure and composition.  

Gram-negative bacteria consist of a complex outer membrane rich in lipopolysaccharide which limiting the 

entry of hydrophobic compounds through it. Whereas, lipopolysaccharide is absent in Gram-positive bacteria 

which instead are composed of a thick peptidoglycan wall that not strong enough to resist small antimicrobial 

molecules into the cell membrane. In additional, due to the lipophilic ends of lipoteichoic acid present in cell 

membrane, diffusion of hydrophobic compounds will be easy in Gram-positive bacteria. Presence of 

secondary metabolites such as alkaloids, amino acids, flavonoids, triterpenoids, tannins, phytosterols, resins 

and others, in both aqueous and methanol extracts might be bound for anti-bacterial activity of the plant 

[20][21]. 

 

  Although, the precise active principles for the high sensitivity observed need to be disclosed 

through further studies, it could be opinionated that, the antibacterial compounds in aqueous extract of 

Cananga flower may be of hydrophilic in nature which pass through the liposaccharide layer of Gram-

negative cell wall leading to entry of the inhibitory molecules. While, the antimicrobial compounds in 

methanol extract may be of hydrophobic in nature made the Gram-positive attributed more susceptibility 

towards organic solvent. Even though methanol is more towards polar, it has the ability to extract 

hydrophobic compounds in low concentrations. Natural products, either as a pure compound or as a 

standardized plant extracts give diverse chances for new drug development due to the unrivalled availability 

of chemical diversity.  

 

 

V. Conclusion 
  

  The findings concluded the antibacterial activity of Cananga odorata flower against the tested 

pneumonia causing pathogens and suggest that it can be subjected to study for various medicinal purposes. 

However, further study is required to isolate the antibacterial phytoconstituent(s) and predict the exact 

Test 

organism 
Concentration of Methanol Extract (g/l) 

 

1000 

 

500 

 

250 

 

125 

Streptococcus 

pneumoniae 

- - - + 
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mechanism of action of antibacterial activity of Cananga odorata flower as well as the safety and toxicity 

profile of Cananga odorata flower. It may lead the development of promising natural antibacterial agent for 

pneumonia from the selected plant, Cananga odorata.  
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