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Abstract 

The present study has been design for the determination of 
antimicrobial activities from different tissues of Hibiscus rosa 
sinesis.  It was determined against different microorganisms 
and to check different tissue extract against the 
phytochemicals activity such as flavonoids, tannins, saponin, 
glycosides, phenolic compounds, protein, amino acid, 
alkaloids and oils from the different tissues of Hibiscus rosa 
sinesis. Extracts showed increasing antibacterial property with 
increase in the extraction concentration. Maximum activity 
was observed in Enterobacter aerogenes against methanolic leaf 
extract of Hibiscus rosa sinesis at concentration 800mg/ml and it 
showed maximum zone of inhibition (59.3 mm), M. luteus 
showed zone of inhibition at 800 mg/ml concentration is (39 
mm). Salmonella typhi in methanolic leaf extract show 
maximum zone of inhibition at 800mg/ml concentration with 
zone of inhibition 46.3 mm, while B. megatarium shows 
Minimum zone of inhibition 38.6 mm in leaf extract at same 
concentration i.e. 800mg/ml, Salmonella abony shows 24.8 mm 
inhibition zone at concentration 800mg/ml along with 
coccobacilli also shows some amount of antibacterial activity at 
concentration of 800 mg/ml with inhibition zone (35.3 mm) in 
leaves extract of Hibiscus. Microorganism B.subtilis, 
Pseudomonas aeuroginosa didn’t show any zone of inhibition in 
any different concentration it may be resistant to methanolic 
leaf  extract of H.rosa sinesis. 
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1. Introduction 

Nature has been a source of medicinal 
agents for thousands of years and a striking 
number of modern drugs have been isolated 
from natural source, many based on their 
use in traditional medicines or 
phytomedicines. Over the years, World 
Health Organization (WHO) advocated 
traditional medicines as safe remedies for 
aliments of both microbial   and non-
microbial origins. Over 50% of all modern 
clinical drugs are of natural product origin 
and natural products play an important role 
in drug development programs in the 
pharmaceutical industry.  Some antibiotics 
have become almost archaic because of drug 
resistant and consequently new drugs must 
be sought, for which herbal treatment is one 
possible way to treat diseases caused by 
multi drug resistant bactepotential [1]. Since 
plants have coevolved with pathogens, they 
understandably have also developed the 
chemical protection pathways against the 
parasitic organisms. Therefore, it is 
reasonable to expect a verity of plant 

compounds with specific as well as general 
antimicrobial activity and antibacterial 
potential Resistance towards reveling 
antibiotics having become widespread 
among bacteria and fungi, new class of 
antimicrobial substances are urgently 
required.  There are several studies which 
reveal the presence of such compounds with 
antimicrobial properties in various plant 
parts[1],[2]. Hibiscus (Malvaceae) is a genus 
of herbs, shrubs,and trees; its 250 species are 
widely distribute dintropical and 
subtropical regions  of the world.  About 
40species occur in India. Microorganisms 
are the most important pathogens causing 
severe morbidity and fatal infections in 
humans. The range of pathogenic bacteria is 
wide and so is the variety of diseases caused 
by them Hence, many efforts have been 
exploited to discover new antimicrobial 
compounds from various kinds of sources 
such as soil, microorganisms, animals and 
plants.[3]. 

 
2. Material and Methods:  
2.1 Collection of plant materials: The 
Flower/Leaves of Hibiscus rosa sinesis were 
identified collected from the area of 
botanical garden of Agriculture university, 
Anand Gujarat. Fresh flowers /Leaves were 
washed under running tap water followed 
by distilled water and plant material is dried 
under sunlight. The powder of 
flowers/Leaves was prepared using clean 
mortar and pestle  
2.2 Collection of test culture: A total of 8 
isolates belonging to different bacterial 
species were collected from the 
microbiology and biotechnology laboratory 
of Shri PM Patel institute of P.G Studies and 

Research in Science college, Anand, SP 
University.  Among them Gram negative 
bacteria and Gram positive bacteria. 
Bacterial species /genus is isolated and 
identified from the garden soil of APMS 
campus that is coccobacilli gram positive 
bacteria. The pure culture of bacteria were 
maintained at 4○C on nutrient agar slant.  
2.3 Extraction of aqueous and organic 
components: 
2.3.1 Cold extraction - A total of 5 g of dried 
Hibiscus rosa sinesis flower was soaked in 50 
ml of cold water in a conical flak and kept 
on shaker for 24 hours. After 24 hour the 
solution was centrifuged with 10000 rpm for 
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Figure 1:  Profile of Bioactive compounds 

5 minutes by centrifuge tube and filtered 
through musclin cloth in sterile test tube. 
The extract stored in air tight bottle in 
refrigerator at 4 C. [1],[3]  
2.3.2 Hot extraction - A total of 5 g of dried 
Hibiscus rosa sinesis flower was soaked in 50 
ml of Hot water in a conical flak then 
mixture was boiled for 30 minute and kept 
on shaker for 24 hours.  After 24 hour the 
solution was centrifuged with 10000 rpm for 
5 minutes by centrifuge tube and filtered 
through musclin cloth in sterile test tube. 
The extract stored in air tight bottle in 
refrigerator at 4 C[1],[3] 
2.3.3 Solvent extraction - 5 g of dried 
Hibiscus rosa sinesis flower was placed in 50 
ml of Organic solvent methanol in plugged 
conical flask. After that was kept in a rotary 
shaker for 24 hour. After 24hour filter out 
the mixture with whatman filter paper no. 1 
Then filtered solution centrifuged at 10000 
rpm for 5 minutes. The supernant was 
collected and stores in air tight bottle in 
refrigerator 4°C. [1]. 
2.3.4 Extraction concentration – 500 mg/ml, 
600 mg/ml, 700 mg/ml and 800 mg/ml. 

i.e. 5 g dried flower and leaves in 10 ml of 
Organic solvent (Methanol)gives 500 
mg/ml.  
6 g dried flower and leaves in 10 ml 
methanol gives 600 mg/ml.  
7 g dried flower and leaves in 10 ml 
methanol gives 700 mg/ml.  
8 g dried flower and leaves in 10 ml 
methanol gives 800 mg/ml.  
2.4 Antimicrobial assay - Agar well 
diffusion method is used to evaluate 
antibacterial activity. Autoclaved sterile 
Nutrient agar were prepared and well of 8 
mm were cut using sterile cup borer and 0.3 
ml culture was spread with different 
bacterial cultures The cut well was filled 
with 100 microliters of both aqueous and 
solvent extracts of flower/leaves separately. 
The bacterial culture plates were kept for 
incubation at 37 C for 24 hours. the zone of 
inhibition was calculated by measuring the 
diameter of the zone around the well in 
millimeters (mm). [1],[3]. 
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Phytochemical profiling:  

From the plant extract different 
phytochemical test were perform like 
Detection of carbohydrates & Glycosidees 
by Molisch`s test, Detection of phenolic 
compounds (Tannin) by Ferric chloride test,  
Detection of alkaloids  (Mayer`s test), 

Detection of fixed oils  by Copper sulphate 
test, Detection of Saponins by foam test , 
Detection of Flavonoids  by Sodium 
hydrixude test, Detection of amino acids and 
proteins by Ninhydrin test, Detection of 
sterol by Sterol test.[4],[5]. 

3. Result  

3.1 Antimicrobial activity: In the present 
investigation antibacterial patterns for 
methanolic leaf extracts of Hibiscus rosa 
sinesis for different concentrations 
100mg/ml, 500mg/ml to 800mg/ml were 
observe  Extracts showed increasing 
antibacterial  property with increase in the 
extraction concentration. Maximum activity 
was obtained inEnterobacter aerogenes in 
methanolic leaf extract of Hibiscus rosa sinesis 

at concentration of 800mg/ml which 
showed maximum zone of inhibition 
(59.3mm), M.luteus also showed zone of 
inhibition (39mm) at 800 mg/ml 
concentration. Salmonella typhi methanolic 
leaf extract show zone of inhibition at 
800mg/ml  concentration (46.3mm), while B. 
megatarium shows Minimum zone of 
inhibition 38.6mm in  leaf extract at 
concentration 800mg/ml, Salmonella abony 
shows 24.8mm inhibition zone  at  
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Table 1.  Hibiscus rosa sinesis Leaf extract for concentration mg/ml. 

Sr.no Microorganism 

Zone of inhibition (mm)    [Leaf] 

Control(C) 
(99.9% 

Methanol) 

Concentration 
mg/ml 

Experiment(E) 
(Solvent extract 

Leaf) 
E-C 

1 M.luteus 
 
- 

500 40mm 40mm 

600 35.6mm 35.6mm 

700 36.6mm 36.6mm 

800 39mm 39mm 

2 E.coli 
 
- 

500 - - 

600 - - 

700 22mm 22mm 

800 21mm 21mm 

3 
Soil 

Coccobacilli 
 
- 

500 36.3mm 36.3mm 

600 34mm 34mm 

700 36.3mm 36.3mm 

800 35.3mm 35.3mm 

4 
Pseudomonas 

aeruginosa 
 

44.6mm 

500 - - 

600 - - 

700 - - 

800 - - 

5 B.subtilis 23.5mm 

500 22mm -1.5mm 

600 21.5mm -2mm 

700 13mm 
-

10.5mm 

800 23mm -0.5mm 

6 B.megatarium - 

500 34.3mm 34.3mm 

600 33.6mm 33.6mm 

700 34mm 34mm 

800 38.6mm 38.6mm 

7 
Enterobacter 

aerogenes 
- 

500 29mm 29mm 

600 32.5mm 32.5mm 

700 44.3mm 44.3mm 

800 59.3mm 59.3mm 

8 Salmonella abony 
 

24.5mm 

500 49.3mm 24.8mm 

600 43.6mm 19.1mm 

700 46mm 21.5mm 

800 49.3mm 24.8mm 

9 Salmonella typhi 
 
- 

500 42mm 42mm 

600 44.6mm 44.6mm 

700 46mm 46mm 

800 46.3mm 46.3mm 
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concentration 800mg/ml  along with 
coccobacilli also shows some amount of 
antibacterial activity at concentration of 
800mg/ml with inhibition zone (35.3 mm) in 
leaves extract of Hibiscus. Microorganism 
B.subtilis, Pseudomonas aeuroginosa  may be 
resistant to methanolic leaf  extract of H.rosa 
sinesis.(Graph1 & Table 1). Although we 
have also tried Hot and Cold water extract 
of Hibiscus rosa sinesis with doses 100 and 
500 mg/well, but did not find any notable 
inhibition of bacterial growth (data not 
shown) . In the present study, we have 
shown only the susceptibilities of clinical 
bacterial isolates to 100mg, 500mg to 800mg 
of the plant extracts of H.rosa sinesis per well 
. Application of higher doses of the extracts 
prepared from selected medicinal plants in 
studying antibacterial activity by by agar 
well diffusion and disc-diffusion method 
have also been reported. (23,26 & 27) 
3.2 Phytochemical analysis    
 Pytochemical test done by various methods. 
Flower showed the presence of Tannin, 

Carbohydate, Saponin and Sterol. While 
leaves showed presence of Tannin, 
Flavonoid and Sterol.  The Profile of this 
Bioactive compounds is shown in Table 2. & 
Figure 1 The antibacterial activity of plant 
extracts depends on the available bioactive 
secondary metabolites in the plant part. 
which may not only be developmental stage 
specific but also organ and tissue specific. It 
has been reported that hibiscus possess 
alkaloid, flavonoids, tannin and phenols (28) 
. From the preliminary screening, it has been 
identified that methanol extract of the 
hibiscus exhibits phytochemical property 
which may be due to the presence of 
biologically active compounds in hibiscus 
whose activity are enhanced in the presence 
on methanol. Furthermore, methanol has 
strong extraction capacity which could be 
helpful in extracting greater number of 
active constituents responsible for 
antibacterial activity.(30) 

 

Table 2. Phytochemicals Test in methanolic extracts of hibiscus leaves. 

Sr 
No. 

Phytochemical test Observation Result 

1 Tannin : Ferric Chloride Test Gives dark green color Present 

2 Carbohydrates : Molish’s Test Gives a violet ring Absent 

3 Saponins : Foaming Test Gives layer of foam Absent 

4 Flavonoids :Sodium Hydroxide Test Gives Yellow color Present 

5 Glycosides :Molish’s  Test Gives violet ring Absent  

6 Alkaloids Mayers Test Gives white or creamy 
precipitate 

Absent  

7 Amino Acid : Ninhydrin Test Gives Purple color Absent  

8 Sterol test Upper layer turns to red and 
sulphuric layer showed yellow 
with green fluorescence  
 

Present  
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Graph 1: Graphical representation of antimicrobial activity 

   

Conclusion  
Result were encouraging but precise 
assessment is utterly necessary before 
being situated in practice as well as the 
most active extracts can be subjected to 
isolation of the therapeutic antimicrobials 

and undergo secondary pharmacological 
evaluation.  
The maximum antibacterial activity 
shown by Salmonella typhi Enterobacter 
aeruginosa, Micrococcus luteus in leaves 

extract. Hence Bacillus megatarium,  
coccobacilli and Salmonella abony shows 
minimum antibacterial activity. other 
bacteria such as Escherichia coli, Pseudomonas 
aerogenes and Bacillus subtilis  may be 
resistant to tissues extract of Hibiscus rosa 
sinesis.  
Based on the result, we may conclude 
methanolic tissues extract of Hibiscus rosa 
sinesis contain Phytochemical compounds  
with antibacterial activities against the 
antibacterial study bacteria by using  Leaves 
of Hibiscus rosa sinesis and we may consider 
that the leaves shows better antibacterial 

acitivity  of H. rosa sinesis. Pharmacology 
and toxicology of H.rosa sinesis that should 
be further studied to determine how it can 
be utilized to treat bacterial infection.  

Funding 

No 

Ethical issue 

No 

Conflict of interest 

no 

Acknowledgments: NIL 

REFRENCE  

1. Ruban P, Gajalakshri K  (2012). In 
vitro antibacterial activity of H.rosa 
sinesis flower extract against 
human pathogen Asian specific 
journal of tropical Biomedicicne  
2012; 2(5): 399-403. 

2. Dr.Shashi Agarwaland and Dr. 
Rachna Prakash. Evaluation of 
antibacterial  activity of Hibiscus 
rosa sinensis flower extract against 
E.coli and B.subtilis. 
Volume6(2):194196(2014). 

30
32
34
36
38
40

E-
C

 (
m

m
) 

zo
n

e
 o

f 
in

h
ib

it
io

n
 

Concentration 

B.megatarium 

Leaf



Research & Reviews in Biotechnology & Biosciences        ISSN No: 2321-8681 
Website: www.biotechjournal.in                                    Research 

Volume: 8, Issue: 2, Year: 2021          PP: 158-168 
DOI: https://doi.org/10.5281/zenodo.5775475            Peer Reviewed Journal 

166 
©2020 The author(s). Published by National Press Associates. This  is an open access article under CC-BY License 

(https://creativecommons.org/licenses/by/4.0/), 

3. Shaymaa k Al-Alak, Rasma m sajet, 
Basam B Mohammed and Nabaa 
Abd-Alkhalik Antibacterial Activity 
of Hibiscus rosa sinesis extract and 
synergistic effect with Amoxicillin 
against some human pathogens. 
American Journal of Phytomedicine 
and Clinical Therapeutics ISSN 2321-
2748. 

4. Debela A. (2002): Manual for 
Phytochemical Screening of 
Medicinal Plants. Ethiopian Health 
and Nutrition Research Institute, 
Addis Ababa, Ethiopia, 35-47. 

5. Tiwari.Udita, Yadav .P and Darshika 
N june (2015). ,Study on 
Phytochemical Screening and 
Antibacterial Potential of  
Methanolic Flower and Leaf 
Extracts of Hibiscus rosa sinesis 
International Journal of Innovative 
and Applied Research (2015), 
Volume 3, Issue (6): 9- 14 

6. Diana P, Nandita K and Padma T 
(2015  H. Rosa sinensis (Hibiscus) -a 
versatile Indian origin plant  
Journal of Chemical and 
Pharmaceutical Sciences 970 JCPS 
Volume 8 Issue 4 ; 970-974. 

7. K.N.V Rao,Geetha k, Alagar Raja M, 
Davia Banji. Quaity control study 
and standardization of Hibiscus 
rosa sinesis l. flowers and leaves as 
per WHO quidelines  Tian-yang W, 
Qing Li, Kai-shun Bi (2018.  
Bioactive flavnoids in medicinal 
plants. Asian journal of 
pharmaceutical sciences i3 ; 12-23 . 

8. Diona pearline,Nandita kermat and 
Padma Thiagarajan (2014. Rosa 

sinesis (Hibiscus)  a versatile Indian 
origin plant  

9. A.Vieira Pereira,G.Mateus santano, 
M.Biondaro Gois & D.MCooncale 
Sant Ana Dec 2015. Tannin obtained 
from medicinal plants extracts 
against pathogenic Antimicrobial 
potential 

10. Bajpai A K, DR. Agarwal K.K    Uses 
and importance of mecinal plants as 
an alternative medicine A Historical 
Review. 

11. Cravotto G, Boffa L, Genzini L, 
Garella D (February 2010)Herbal 
Medicine, NIH Institute and Center 
Resources, National Center for 
Complementary and Integrative 
Health, National Institutes of Health. 
hytotherapeutics: an evaluation of 

the potential of 1000 plants. J Clin 
Pharm Ther35 (1): 11–48. 

12. Talalay, P; Talalay, P (2001). "The 
importance of using scientific 
principles in the development of 
medicinal agents from 
plants".Academic Medicine76 (3): 
238–47. 

13. Sarita manandhar,Shisir Luitel, and 
Raj kumar Dahal (2019.   In vitro 
Antimicrobial Activity of Some 
Medicinal plants against Human 
Pathogenic Bacteria  journal of 
tropical medicine vol. 2019., 5 page. 

14. M. W. Iwu, A. R. Duncan, and C. O. 
Okunji, “New antimicrobials of 
plant origin in. 

15. Perspectives on new crops and new 
uses,” in Plant Breeding Reviews, J. 
Janick, Ed., ASHS Press, Alexandria, 
Virginia, 1999. 



Research & Reviews in Biotechnology & Biosciences        ISSN No: 2321-8681 
Website: www.biotechjournal.in                                    Research 

Volume: 8, Issue: 2, Year: 2021          PP: 158-168 
DOI: https://doi.org/10.5281/zenodo.5775475            Peer Reviewed Journal 

167 
©2020 The author(s). Published by National Press Associates. This  is an open access article under CC-BY License 

(https://creativecommons.org/licenses/by/4.0/), 

16. World Health Organization,World 
Health Organization,WHO    
Traditional Medicine Strategy, 
Geneva, 2002. 

17. L. Medina,M. E. Lucero, F. O. 
Holguin et al., (2005.  
“Compositionand antimicrobial 
activity of Anemopsis californica 
leaf oil,” Journal of Agricultural and 
Food Chemistry, vol. 53, no. 22, 
pp.8694–8698. 

18. D. Romero, S. F. Chopin, G. Buck, E. 
Martinez,M. Garcia, and L. Bixby, 
2005.  “Antibacterial properties of 
common herbal remedies of the 
southwest,” Journal of 
Ethnopharmacology, vol. 99, no. 2, 
pp. 253–257. 

19. V. Duraipandiyan, M. Ayyanar, and 
S. Ignacimuthu, (2006.  
“Antimicrobial activity of some 
ethnomedicinal plants used by 
Paliyar tribe from Tamil Nadu, 
India,” BMC Complementary and 
Alternative Medicine, vol. 6, no. 35, 
2006. 

20. E. Djeussi, J. A. K. Noumedem, J. A. 
Seukep et al., 2013.   “Antibacterial 
activities of selected edible plants 
extracts against multidrug-resistant 
Gram-negative bacteria,” BMC 
Complementary and Alternative 
Medicine, vol. 13, no. 164. 

21. R González-Lamothe , Gabriel M, 
Mariza G, M. S. Diarra , François M 
and K Bouarab  (2009.    Plant 
Antimicrobial Agents and Their 
Effects on Plant and Human 
Pathogens international journal of 
molecular sciences ISSN 1422-0067. 

22. Bahman K, M Iranshahy,  B. S. Fazly 
Bazzaz (2019)   Review on plant 
antimicrobials: a mechanistic 
viewpoint -  Antimicrobial 
Resistance & Infection Control ; 
2019 )   Shaymaa khudhr Al-Alak, 
Rasha M. Sajet , Basan B Mohammed 
and Naban  AbdAlkhalik (2015). -  
Antibactrial activity of Hibiscus 
rosa sinesis Extract and synergistic 
effect with amoxicillin against some 
Human Pathogen . 

23. Tiwari.Udita, Yadav .P and Darshika 
N june (2015). ,Study on 
Phytochemical Screening and 
Antibacterial Potential of  
Methanolic Flower and Leaf 
Extracts of Hibiscus rosa sinesis 
International Journal of Innovative 
and Applied Research (2015), 
Volume 3, Issue (6): 9- 14 

24. Padmaja M, Sravanthi M, Hemalatha 
KPJ (2012).  evolution of antioxidant 
activity of two indian medicinal 
plants J phythol 

25. Uddin,B.,Hossan,T.,Paul,S.,Ahmed,T
.,Nahar,T.,Ahmed,S.(2010).Antibacte
rial activity of  the methanol 
extracts of Hibiscus rosa sinensis 
leaves and flowers against clinical 
isolates of 
bacteria.BangladeshJ.LifeSci.,22(2):65
-73. 

26. PRuban and K.Gajalakshmi. Asian 
Pac J Trop Biomed.(2012) In vitro 
antibacterial activity of Hibiscus 
rosa-sinensis flower extract against 
Human pathogens. PRuban and 
K.Gajalakshmi. Asian Pac J Trop 
Biomed.;2(5):399–403. 



Research & Reviews in Biotechnology & Biosciences        ISSN No: 2321-8681 
Website: www.biotechjournal.in                                    Research 

Volume: 8, Issue: 2, Year: 2021          PP: 158-168 
DOI: https://doi.org/10.5281/zenodo.5775475            Peer Reviewed Journal 

168 
©2020 The author(s). Published by National Press Associates. This  is an open access article under CC-BY License 

(https://creativecommons.org/licenses/by/4.0/), 

27. BorhanU, T.Hossan,T.A.T.Nahar. 
Antimicrobial Activity of the 
Mthanol extract of Hibiscus rosa 
sinensis leaves and flowers Against 
clinical isolates of bacteria. 
BangladeshJ.LifeSci.22(2):65-73,2010 
(December).(emana.sobhy,2017). 

28. Eman A. Sobhy, Khadiga G. 
AbdElaleem and Hagir G. 
AbdElaleem. Potential Antibacterial 
activity of Hibiscus rosa sinensis 
Linn. Flowers extracts. Int.J. Curr. 
Microbiol. App.Sci. (2017) 6(4):1066-
1072. 

29. Erdogrul OT. (2002): Antibacterial 
activities of some plant extracts 
used in folkmedicine. 
Pharmaceutical Bio.40:269-27. 


