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Abstract. The purpose of this study is to investigate the relationship between the 

methycellulose (MC) and ethylcellulose (EC) of encapsulated C. odorata extracts (methanol 

and ethanol) and their antimicrobial properties against E. coli and Staphylococcus aureus. The 

encapsulated of C. odorata extract was prepared by solvent displacement method through 

dialysis tube cellulose membrane and it was freeze-dried to obtain the suspension of 

encapsulated C. odorata extract. Then, antimicrobial properties of encapsulated C. odorata 

extracts was performed by broth dilution method on target bacteria. A few drops of 

hydrochloric acid (HCl) were added into growth media until pH 4 to mimic the acidic 
conditions in human stomach. The results showed the encapsulated methylcellulose of 

methanol extract (MC-M) inhibit both bacteria types.  

1. Introduction 

Nowadays, natural antimicrobial has become very important in global health because of their potential 

as antibiotics for many diseases [1]. Many types of antimicrobials have been created in order to 
destroy and inhibit the growth of bacteria since last half of the previous century. But now it is become 

more complicated because of resistance of bacteria for certain vaccination or antibiotic are developing 

increasingly. A study shown the nano-capsule represent a target of new compositions for inhibiting the 
growth of bacteria in medical field [2]. 

 Chromolaena odorata (C. odorata) belongs to the family Asteraceae and is known locally in 

Nigeria through many common names as siam weed, Elizabeth weed, obirakara, olorohuru and 

independence weed [3]. The anti-microbial properties have made it a popular choice in disinfecting 
and treating open wounds [4]. The wider use as an effective therapy against diarrhoea, malaria fever, 

tooth ache, diabetes, skin diseases, dysentery and colitis has been severally documented [4-5]. The 

leaves could be ground and the extracted juice taken to alleviate fever or the treatment of diabetes [6]. 
This study is aimed at providing preliminary studies on C. odorata leaves and its potential as 

antimicrobial activity to combat infectious disease.  

 Cellulose have been famous in the food and pharmaceutical industries as a coating material due 

to a few characteristics that allows the increase of active ingredients ability and biodegradability. 
Other than that, cellulose does not react with the material to be encapsulated. Then, cellulose also help 

to seal and hold the active material within its structure during processing or storage. It also provided 

maximal protection of the active against environmental conditions. The encapsulation membrane/shell 
(wall material) around active compound/phytochemical were functioning as a barrier or main 

protective role [7]. Figure1 shows the schematic representative of matrix encapsulation system. 
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However, there are lack of information about the potential encapsulated of C. odorata as antimicrobial 

activity since its behaviour has not yet been scientifically investigated. This study was to examined the 

capability of encapsulated of C. odorata extract by used cellulose for microbial activity using broth 
dilution method. 

 

                      
 

Figure 1: Schematic representative of matrix encapsulation [7]. 

 

2. Methodology 

2.1. Materials 

C. odorata leave were collected from Changlun, Kedah. Fresh C. odorata leave was washed and dried 
at 40ºC for 24 hours. After dried, the leaves are grinded into powder using mechanical blender. 

2.2. C. odorata extraction 

The Soxhlet extractor apparatus have been used to extract C. odorata leave. 30 g of fine C. odorata 
sample added into 250 ml of ethanol was used for minimum 6 hours to ensure optimum extraction of 

bioactive compound in the leave. The solvent then evaporated using EYELA rotary evaporator for 1 

hour and the ethanol crude extracts obtained were kept in 4ᴼC until further use. The extraction process 
was repeated using methanol as solvent 

2.3. Encapsulation of C. odorata extract 

Encapsulation of C. odorata extract using EC and MC were prepared by solvent displacement method 

through dialysis tube cellulose membrane. 0.1 g of C. odorata leave extract and 0.1 g cellulose (EC or 
MC) at ratio of 1:1 (w/w) was co-dissolved in 25 ml of solvent (ethanol or methanol) and 2.5 ml tween 

20 (a polysorbate-type non-ionic surfactant). The solution was transferred into dialysis tube cellulose 

membrane and dialyzed against 250 ml distilled water. After 2 hours dialyzes process, 50 mL 
encapsulated sample was transferred into centrifuge tube follow with 4000 rpm for 30 minutes 

centrifugation. The obtained aqueous suspension was freeze dry and stored in -20ᴼC.  

2.4. Broth dilution methods 

Typical Soy Broth (TSB) is used as a medium in broth dilution methods. Nine grams of TSB is 
dissolved in 300 ml distilled water until completely dissolve. The TSB medium was sterilized by 

autoclaving for 15 minutes at 121°C. The inoculums bacteria were prepared by used 0.5 McFarland 

bacterial. Overnight culture bacteria were transferred into 5 ml sterile distilled water and vortex for 30 
seconds to dissolve the bacteria. Then, the turbidity of bacterial suspension was adjusted according to 

0.5 McFarland or (1-2) x 108 CFU/ml. After that, 10 mL of 2×108 CFU/ml microbial suspension was 

transferred into 30 ml of TSB. Then, 9 mL of bacterial broth was transferred into 1 mL of C. odorata 
leave extract. The set of test tubes containing a mixture of bacteria and the extracts were incubated at 

37 ºC for 24 hours. After 24 hours, both bacteria and extract solution were measured at 600 nm 

respectively. 
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2.5. Antioxidant activity 

The antioxidant activity was determined using DPPH method. 2.0 ml of extract was mixed with 2.5 ml 

of 0.1 mM of DPPH solution. The mixture was incubated in the dark for 40 min. after that, the 
solution was measured using spectrophotometer at 517 nm. The percentage inhibition was calculated 

using equation below: 

 

 
 

 

3. Result and Discussion 

3.1. Antimicrobial activity of C. odorata leave extract 

4 mg/ml of encapsulation sample with is methanol-methylcellulose (MC-M), methanol-ethylcellulose 

(EC-M), ethanol-methylcellulose (MC-E) and ethanol-ethylcellulose (EC-E) respectively.  

Table 1: Antimicrobial activity of the C. odorata extract  

Sample (4.0 mg/ml) 

Concentration of bacteria 

(CFU/ml) 

E. coli (G-) Staphy (G+) 

Crude C. odorata_ethanol 

(E) 

2.56 X  2.49 X  

Crude C. odorata_methanol 

(M) 

2.52 X  2.48 X  

MC-E 2.17 X  1.73 X  

EC-E 2.38 X  1.94 X  

MC-M 2.01 X  1.68 X  

EC-M 2.32 X  1.74 X  
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           Figure 2: Antimicrobial value for E. coli and Staphylococcus aureus. 

Table 1 and Figure 2 was shown that MC-M more effective in antimicrobial activity towards to E. coli 
(gram-negative) and staphylococcus aureus (gram-positive) with the inhibition of bacteria growth 

 and . In addition, for EC-E showed least antimicrobial activity against E. coli 

 and staphylococcus aureus . 
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3.2. Antioxidant (AOA) 

The free radical scavenging activity of the extracts was evaluated based on the ability to scavenge the 

DPPH. This assay is highly important to provide information about the reactivity of organic 
compounds with stable free radicals, because of the odd number of electrons. 

The result of the study reveals that the extract of the leaves of C. odorata scavenged the free radicals 

by DPPH method. EC-methanol it shows a strong absorption band at 517 nm in visible spectrum (deep 
violet color). Figure 3 shows the bleaching of DPPH absorption indicates the capacity of the test drugs 

to scavenge the free radicals. Where, the ethanol (8.8%), EC-ethanol (27.04%), MC-ethanol (16.16%), 

methanol (21.26%) and MC-methanol (54.9%) have lowest antioxidant activity. Further studies were 

carried out to find out the correlation between C. odorata extract and encapsulated C. odorata extract 
with EC and MC in antioxidant and antimicrobial activity. It shows, methanol has interaction with 

antioxidant which it contributed to antimicrobial properties [8,10-12]. In another studies, C. odorata 

extract had a positive correlation between the antioxidant activity and total phenolic content. It could 
be capable in antimicrobial and anti-inflammatory activity of infectious disease [9, 13-14]. 

 

 

 
Figure 3:  Percentage of DPPH scavenging radical 

4. Conclusion 
As a conclusion, C. odorata leave methanol extracts was shown high activity against antibacterial 

activity compared C. odorata leave ethanol extracts. Ethanol and methanol solvent were used to C. 
odorata leave extract then followed with encapsulated of MC and EC by solvent displacement method 

through dialysis tube cellulose membrane. The antimicrobial activity of both encapsulated extracts 

was tested using broth dilution method at concentration 2×107 CFU/mL with slightly modification by 

adding a few drops of HCl into growth media. This modification was representing the acidic 
environment in human stomach at pH 4. After 24 hours of incubation, MC-M showed the positive 

result against E. coli and Staphylococcus aureus with the highest inhibition towards bacteria S. aureus 

as the concentration of bacteria observed is the lowest compared E. coli bacteria. Meanwhile, both 
crude C. odorata extract showed the lowest inhibition efficiency by showing the highest reading of 

target bacteria concentration compared to encapsulated sample. 
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