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ABSTRACT 

Different extraction techniques can produce extracts of divergent active compounds from plants. Percolation with soxhlet 

and ultrasonication were used with ethanol solvent to extract hibiscus and jasmine flowers. These extracts were tested for 

antibacterial effect on Escherichia coli and Staphylococcus aureus with susceptibility test. The study was conducted by 

extracting the flowers with soxhlet and ultrasonic apparatus using ethanol as solvent. The extracts were separated from the 

solvent by evaporating the solvent with rotary evaporator. Discs of 6 mm were prepared from filter paper and were 

impregnated with the extracts. Sub-cultured test organisms, E. coli and S. aureus were swabbed on Mueller Hinton (MH) 

agars for susceptibility testing. The prepared discs were placed on the swabbed MH agar plates. Commercially prepared 

jasmine oil and hibiscus tea extracts’ discs were used as standards. Gentamicin discs were used as positive control and 

ethanol impregnated discs were used as negative control. Observations were recorded after 24 hours of incubation at 37 

⁰C. Soxhlet and ultrasonic extracts of hibiscus flower showed antibacterial effect on E. coli and S. aureus. The hibiscus 

standard did not produce any effect on both E. coli and S. aureus. Soxhlet and ultrasonic extracts of jasmine flower showed 

no effect E. coli. Soxhlet and ultrasonic extracts of jasmine flower showed antibacterial effect on S. aureus. The jasmine 

standard showed antibacterial effect on both E. coli and S. aureus. Based on the results, it can be concluded that different 

extraction techniques administered on plants will yield different extracts. These extracts will display varying effects on 

bacteria like E. coli and S. aureus. 
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INTRODUCTION 

Extraction is used in medical field to separate medically 

active portion of a plant by using selective solvent in 

standard extraction procedures. Soxhlet apparatus is 

designed to      extract compound that has limited solubility 

in a solvent and the impurities are insoluble in that 

solvent.[1] Ultrasonic extraction uses ultrasonic waves to 

extract active compounds of a plant. The ultrasonic field 

enables generation, locally of microcavitations in the 

liquid      surrounding the plant material.[2]  

Escherichia coli and Staphlococcus aureus are naturally 

occurring commensal in the human body.[9,11] Both 

bacteria can cause a variety of diseases that are difficult to 

treat due to the increased drug resistance.[10,12,13] There is a 

need to search for new drugs to overcome this and 

Malaysian flowers like hibiscus and jasmine has shown 

antibacterial effect on E. coli and S. aureus. Previous 

studies have showed that hibiscus possesses many 

biological activities, such as antipyretic, analgesic and 

anti- inflammatory activities. It has also been reported that 

the plant’s flower possesses antispermatogenic, 

androgenic, antitumor and anticonvulsant properties in 

addition, the leaves and flowers have been found to be aid 

in the healing of ulcers.[18]   

Parts of jasmine plant such as leaf, stem, bark and roots are 

also very useful and important in pharmaceutical 

industries. All the parts of this plant contain manitol.[6]  

The plant is extensively used in manufacturing incenses, 

room fresheners and soaps. Juices from the leaves of 

jasmine plants are applied to treat ulcers, remove corns, 

effecting in expelling worms, regulating menstrual flow, to 

clean kidney waste, inflamed and blood shot eyes.[7] 

Therefore this study was conducted to determine if extracts 

of hibiscus and jasmine from different extraction 

techniques have antibacterial effects on E. coli and S. 

aureus. 

 

MATERIALS AND METHOD 

Plant Material: The plant materials of hibiscus and jasmine 

were collected from a nursery located in Klang, Selangor.  

Plant Extraction: The plant flowers were collected, 

washed, the petals were removed from its stem and stamen 

and shadow dried. The flowers were then pulverised to 

coarse powder with an electric blender. The coarse  
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 powders were used for extraction with ethanol using 

soxhlet and ultrasonic apparatus. The extracts were 

evaporated by rotary evaporator, labelled and stored for 

further use. 

Optical Density Measurement of Extracts: All collected  

 extracts’ optical density were measured using a 

 
Fig. 1: Effects of hibiscus extracts (A) and hibiscus standard (B) on Escherichia coli 

 
Fig. 2: Effects of hibiscus extracts (A) and hibiscus standard (B) on Staphylococcus aureus 

Table 1: Effects of hibiscus extracts 

Bacteria 

Zone of Inhibition (mm) 

Control Standard Hibiscus Extracts 

Gentamicin (+ve) Ethanol (-ve) Hibiscus Tea Soxhlet Ultrasonic 

Escherichia coli 17.0 0.0 0.0 6.0 7.0 

Staphylococcus aureus 17.0 0.0 0.0 8.0 11.0 

 
Fig. 3: Comparison of soxhlet and ultrasonic extracts of hibiscus on E. coli and S. aureus 
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spectrophotometer to determine their respective  

concentrations.[20] 

Test Microorganisms: Escherichia coli and  

Staphylococcus aureus were obtained from Faculty of 

Health and Life Science of Management and Science 

University (MSU), Malaysia. The cultures of the bacteria 

were maintained in their appropriate agar plate at 4°C 

throughout the study and used as stock cultures.[19] 

Culture Preparation for Susceptibility Test: The test 

microorganisms were sub cultured from their agar plates 

into nutrient broth. A single bacterial colony was removed 

from the agar and incubated in nutrient broth for 24 hours 

at 37°C.[20] 

Discs Preparation: Filter paper was used to prepare 6 mm 

paper discs that were incubated with extracts and were air 

dried.[20] The positive control used was gentamicin discs. 

The negative control was ethanol incubated discs. 

Commercially prepared jasmine oil and hibiscus tea 

extracts were also incubated in paper discs and used as a 

comparison.  

Susceptibility Test: The nutrient broth inoculated with the 

test organisms were swabbed on prepared Mueller Hinton 

agar with sterile cotton swabs. Then the discs with extracts 

impregnated were placed directly on the surface of the 

swabbed Mueller Hinton agar plates and were incubated at 

37°C for 24 hours.[20] The test was done in triplicates. The  

Table 2: Optical density of hibiscus samples 

Hibiscus Sample Optical density 

Standard Sample 0.000 

Soxhlet Extract 0.913 

Ultrasonic Extract 0.371 

 
Fig. 4: Effects of jasmine extracts and jasmine standard on Escherichia coli  

 
Fig. 5: Effects of jasmine extracts and jasmine standard on Staphylococcus aureus 

Table 3: Effects of jasmine extracts 

Bacteria 

Zone of Inhibition (mm) 

Control Standard Jasmine Extracts 

Gentamicin (+ve) Ethanol (-ve) Jasmine Oil Soxhlet Ultrasonic 

Escherichia coli 18.0 0.0 0.0 0.0 0.0 

Staphylococcus aureus 18.0 0.0 0.0 8.0 9.0 



Rasha Saad et al. / Comparative Study between… 

IJPPR, Vol 6, Issue 3, September-November 2014, 472-476 

P
a

g
e4

7
5
 

plates were observed for the presence of zone of inhibition. 

 

RESULTS AND DISCUSSION 

Hibiscus Extracts: Hibiscus flowers extracted using 

soxhlet and ultrasonic extractions both have antibacterial 

effect on Escherichia coli and Staphylococcus aureus (See 

Figure 1 and Figure 2). Soxhlet extract of hibiscus flower 

has produced 6 mm of zone of inhibition and ultrasonic 

extract of hibiscus flower has produced 7 mm on E. coli. 

Whereas on S. aureus, soxhlet extract of hibiscus has 

produced 8 mm of zone of inhibition and ultrasonic extract 

of hibiscus flower has produced 11 mm (See Table 1). 

Standard sample of hibiscus did not exhibit any effect on 

E. coli and S. aureus. These observations show that both 

extracts of hibiscus flowers from soxhlet and ultrasonic has 

extracted the active compounds that can inhibit the growth 

of E. coli and S. aureus.  

Optical density of the hibiscus samples were measured at 

800 nm to determine the samples concentration. Based on 

the measurements (See Table 2), Soxhlet extract was more 

concentrated compared to the ultrasonic extract of hibiscus 

flower. However ultrasonic extract exhibited better 

antibacterial effect on E. coli and S. aureus compared to 

soxhlet extract (See Figure 3). 

Soxhlet extract utilizes heat to produce extract, thus only 

heat stable compound were extracted and heat sensitive 

compounds were deactivated. Whereas in ultrasonic 

extraction, all types pf extracts were extracted because it 

did not utilize heat and ultrasonic extraction technique can 

extract three times better than normal extraction 

techniques. Therefore, it can be concluded that ultrasonic 

extraction technique has extracted more active compounds 

from hibiscus flower responsible for the inhibition of E. 

coli and S. aureus compared to the soxhlet extraction 

technique. 

Jasmine Extract: Jasmine flowers extracted using soxhlet 

and ultrasonic extractions both have antibacterial effect on 

Escherichia coli and Staphylococcus aureus (See Figure 4 

and Figure 5). Soxhlet extract of jasmine flower did not 

produce any effect but ultrasonic extract of jasmine flower 

has produced 7 mm on E. coli. Whereas on S. aureus, 

soxhlet extract of jasmine has produced 8 mm of zone of 

inhibition and ultrasonic extract of hibiscus flower has 

produced 9 mm (See Table 3). Standard sample of jasmine 

exhibited antibacterial effect on E. coli and S. aureus. 

These observations show that both extracts of jasmine 

flowers from soxhlet and ultrasonic has extracted the 

active compounds that can inhibit the growth of S. aureus 

but not E. coli.  

Optical density of the jasmine samples were measured at 

650 nm to determine the samples concentration. Based on 

the measurements (See Table 4), ultrasonic extract was 

more concentrated compared to soxhlet extract. Hence 

ultrasonic extract exhibited better antibacterial effect on S. 

aureus compared to soxhlet extract (See Figure 6). 

Since soxhlet extract and ultrasonic extract did not show 

any effect on E. coli, it suggests that both extraction 

techniques did not succeed in extracting the active 

compound responsible to inhibit E. coli. Whereas for S. 

aureus, both soxhlet and ultrasonic extraction techniques 

have extracted the active compound responsible for the 

inhibition of the bacteria. Moreover, ultrasonic extraction 

technique has been able to extract more active compounds 

compared to soxhlet extraction technique, hence the more 

concentrated sample and better antibacterial effect on S. 

aureus. Therefore, it can be concluded that ultrasonic 

extraction technique has extracted more active compounds 

from jasmine flower responsible for the inhibition of S. 

aureus compared to the soxhlet extraction technique, but 

both extraction techniques failed to produce active 

compounds for the inhibition of E. coli. 

 

CONCLUSION 

In this study, it can be concluded that ultrasonic extraction 

of hibiscus flowers can produce better resulting extracts 

compared to soxhlet extraction to inhibit the Escherichia 

 
Fig. 6: Comparison of soxhlet and ultrasonic extracts of jasmine on E. coli and S. aureus 

Table 4: Optical density of jasmine samples 

Jasmine Sample Optical density 

Standard Sample 0.000 

Soxhlet Extract 0.327 

Ultrasonic Extract 0.615 
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coli and Staphylococcus aureus. Besides, jasmine flower 

extracted with ultrasonic extraction technique showed 

better effect compared to jasmine soxhlet extraction 

technique on inhibition of S. aureus. Therefore in 

conclusive, this study conveys that different extraction 

techniques can generate different active elements from 

hibiscus and jasmine flowers that may or may not exhibit 

antibacterial effects on common pathogenic bacteria such 

as E. coli and S. aureus. 

 

REFERENCES 

1. Sukhdev, S. H., Suman, P. S. K., Gennaro, L. & Dev, 

D. R. (2008). Extraction technologies for medicinal 

and aromatic plants. International Centre for Science 

and High Technology. 

2. Ani, A., Ioan, C. & Vasile, L. (2009). Ultrasonic vs. 

microwave intensification of active principles from 

medicinal plants. Chemistry Engineering 

Transactions, 17, 1023-1028. 

3. Yin, W. M., Li, O. C., Rosma, A. & Rajeev, B. (2013). 

Antioxidant and antibacterial activities of hibiscus 

(Hibiscus rosa-sinensis L.) and Cassia (Senna 

bicapsularis L.) flower extracts. Journal of King Saud 

University- Science, 2013(25), 275-282. 

4. Sangeetha, A., Zubaidah, Z. & Dayang, F. B. (2009). 

Preliminary screening of antibacterial activity using 

crude extracts of Hibiscus rosa-sinensis. Tropical Life 

Sciences Research, 20(2), 109-118. 

5. Borhan, U., Tareq, H., Sudip, P., Tanjir, A., Taslima, 

N. & Sohel, A. (2010). Antibacterial activity of the 

ethanol extracts of Hibiscus rosa-sinensis leaves and 

flowers against clinical isolates of bacteria. 

Bangladesh Journal of Life Sciences, 22(2), 65-73. 

6. Priya, J. & Patric, D. R. (2008). Anti-bacterial activity 

studies of Jasminum grandiflorum and Jasminum 

sambac. Ethnobotanical Leaflets, 12, 481-483. 

7. Rath, C. C., Devi, S., Dash, S. K. & Mishra R. K. 

(2008). Antibacterial potential assessment of jasmine 

essential oil against E. coli. Indian Journal of 

Pharmaceutical Sciences, 70(2), 238-241. 

8. Ahmed, S. A., Suzy, M. S., Salim, S. A., Mahmood, 

A. A., Hamid, A. A. H., Siddig, I. A., Manal, M. T., 

Jamal, H. & Nur, A. (2012). Mechanisms of 

gastroprotective effects of ethanolic leaf extract of 

Jasminum sambac against HCl/ethanol-induced 

gastric mucosal injury in rats. Evidence-Based 

Complementary and Alternative Medicine, 2012. 

9. Rula, M. D. & Talal, A. A. (2010). Effect of 

ethnomedicinal plants used in folklore medicine in 

Jordan as antibiotic resistant inhibitors on Escherichia 

coli. BMC Complementary and Alternative Medicine, 

10(9). 

10. Jafari, A., Aslani, M. M. & Bouzari, S. (2012). 

Escherichia coli: a brief review of diarrheagenic 

pathotypes and their role in diarrheal diseases in Iran. 

Iranian Journal of Microbiology, 4(3), 102-117. 

11. Timothy, J. F. (2004). The Staphylococcus aureus 

“superbug”. The Journal of Clinical Investigation, 

114(12), 1693-1696. 

12. Haruo, S., Tristan, L., Paulina, P. B. & Michael, J. S. 

(2012). Comparative genomic analysis of the genus 

Staphylococcus including Staphylococcus aureus and 

its newly described sister species Staphylococcus 

simiae. BMC Genomics, 13(38). 

13. Christoph, K. N. (2009). Staphylococcus aureus 

bacteremia: Epidemiology,                  pathophysiology 

and management strategies. Clinical Infectious 

Disease, 2009(48), 231-237. 

14. Reema, A. & Adel, M. M. (2011). Antibacterial and 

antifungal activity of ethanol extract of different parts 

of medicinal plants in Jordan. Jordan Journal of 

Pharmaceutical Sciences, 4(1), 57-69. 

15. Tadtong, S., Suppawat, S., Tintawee, A., Saramas, P., 

Jareonvong, S. & Hongratanaworakit, T. (2012). 

Antimicrobial activity of blended essential oil 

preparation. Natural Product Communications, 7(10), 

1401-1404. 

16. Erik, G. (2011). Characterization and methods of 

extraction for extractives in spent sulphite liquor. 

Chalmers University of Technology, 2011. 

17. Ankit, G., Madhu, N. & Vijay, K. (2012). Modern 

extraction methods for preparation of bioactive plant 

extracts. International Journal of Applied and Natural 

Sciences, 1(1), 8-26. 

18. Rathod, S. & Narkar, P. (2012). Evaluation of 

antimicrobial activity of Hibiscus rosa-sinensis. 

Journal of Pharmacy Research, 5(6), 3318-3320. 

19. Seenivasan, P., Manickkam, J. & Savarimuthu, I. 

(2006). In vitro antibacterial activity of some plant 

essential oils. BMC Complementary and Alternative 

Medicines, 6(39). 

20. Claribel, L., Isabelle, B. & Jannette, G. (2013). A 

screening for antimicrobial activities of Caribbean 

herbal remedies. BMC Complementary and 

Alternative Medicines, 13(126). 

 

 

 


