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Summary
The ethanol extract of the dried leaves of Hibiscus tiliaceus L. (Family - Malvaceae) was investigated for its
possible antioxidant and antimicrobial activities. The extract of Hibiscus tiliaceus L. showed antioxidant
property (IC50=86.5µg/ml) and IC50 of the sample (ascorbic acid) was 15.00µg/ml. The ethanol extract of
Hibiscus tiliaceus L. also showed activity against three strains of bacteria Staphylococcus aureus (gram positive), Escherichia coli (gram negative )and Salmonella paratyphi (gram negative ). The obtained results provide
a support for the use of this plant in traditional medicine and its further investigation.
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rotary evaporator to get the crude extract.

Introduction
Hibiscus tiliaceus L. is an evergreen, sprawling tree
that typically grows to 3–10 m (10–33 ft) in height
with a sprawling form. It is indigenous to many
parts of the tropics and has been introduced to new
regions by people. It is most at home in coastal and
near-coastal environments, but it has been introduced into agricultural environments up to 800 m
(2600 ft) elevation. Once established, the tree often
persists and spreads, especially in moist gullies,
streambeds and other wet areas1.
Hibiscus tiliaceus L is a very common evergreen
tree in Bangladesh. The plant traditionally use for
treatment of diarrhea, dysentery and typhoid Upon
significant literature survey it has found that very
few information was found on the species and
there are no significant research work has been
performed on the species to judge its use in pharmaceutical industry. From the existing information
it is evident that the plant may possess some
important biological activities. The main objective of
this study was to evaluate the antioxidant and
antimicrobial activities of the ethanol extract of
dried leaves of Hibiscus tiliaceus L.

Materials and Methods
Plant Material
Leaves of Hibiscus tiliaceus L.were collected from
Khulna University campus, Khulna, Bangladesh in
June 2011 and were authenticated by the experts at
National Herbarium (Accession Number: 37531).
After collection, leaves were sun dried for several
days to remove moisture. After drying, the dried
leaves were ground into course powder by
‘Hammer’ mill. About 400 gm of powdered leaves
was taken in a clean, flat-bottomed glass container
and soaked in 1,300 ml of 80% ethanol. The container with its contents was sealed and kept for a
period of 7days accompanying occasional shaking
and stirring. The whole mixture was then underwent a coarse filtration by a piece of cotton followed by a filtration through filter paper and the
filtrate thus obtained was concentrated using a

Drug
For the investigation of antimicrobial activity,
Kanamycin (30 µg/disc) standard disc was used as
the reference standard antimicrobial agent.
Antioxidant activity
Qualitative assay
Qualitative assay is very important method for
determining antioxidant activity 2 . Test samples
were developed with a suitable solvent system on a
TLC plate and sprayed with 0.004% w/v DPPH
solution in MeOH using an atomizer. The positive
activity was detected by the discolored (pale
yellow) spots on a reddish purple background.
Ascorbic acid was used as the positive control.
Quantitative assay
The method used was adopted with suitable
modifications to our particularCircumstance 3. At
first 9 test tubes were taken to make aliquots of 9
conc. (1.57, 3.13, 6.25, 12. 5, 25, 50, 100, 200 and 400)
μg/ml for plant extract and 9 test tubes were taken
to make aliquots of 7 conc.(1.57, 3.13, 6.25,12.5, 25,
50,100,200,400) μg/ml for ascorbic acid. Plant
extract and ascorbic acid were weighed 3 times and
dissolved in ethanol to make the required concentrations by dilution technique. Here ascorbic acid
was taken as positive control. DPPH was weighed
and dissolved in ethanol to make 0.004% (w/v)
solution. To dissolve homogeneously magnetic
stirrer was used. After making the desired concentrations, 6 ml of 0.004% DPPH solution was applied
on each test tube by pipette and then 2 ml of
different concentrations was mixed in each test
tube. Test tubes were kept for 30 minutes in dark to
complete the reactions. DPPH was also applied on
the blank test tubes at the same time where only
2ml ethanol was taken as blank. After 30 minutes,
absorbance of each test tube was determined by
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UV spectrophotometer at 517 nm. % of inhibition
was calculated and IC 50 was determined from %
inhibition vs. log conc. graph.
The formula used for % inhibition ratio is:
%inhibition = (Blank OD-Sample OD/Blank OD) X 100

(82 - 87)

see Table 2.
see Table 3.
see Fig. 1
see Fig. 2
see Table 4.

Antimicrobial activity
Antimicrobial activities were done according to
the disc diffusion method4-5. Disk diffusion technique is widely acceptable for the preliminary evaluation of antimicrobial activity. It is essentially a
qualitative or semi-quantitative test indicating the
sensitivity or resistance of microorganisms to the
test materials6. In this method measured amount of
the test samples were dissolved in definite volumes
of solvent to give solutions of known concentration
(µg/ml) such as 250 µg/disc and 500 µg/disc.
Standard antibiotic discs (Kanamycin (30 µg/disc))
and discs on which the solvent used to dissolve the
samples were used as positive and negative control,
respectively. These discs were then placed in
petridishes (120 mm in diameter) containing a
suitable agar medium seeded with the test organisms using sterile transfer loop for anti-microbial
evaluation. The plates were then kept at 4°C for
facilitating maximum diffusion. The test material
diffused from the discs to the surrounding medium.
The plates were then kept in an incubator (37 °C) for
18-24 hour to allow the growth of the microorganisms. The test material inhibited the growth of
microorganism giving a clear, distinct zone called
“zone of inhibition”. The antibacterial activity of the
test agent was determined by measuring the
diameter of the zone of inhibition in term of millimeter.

Results
Antioxidant activity
Absorbance at 517 nm was determined by taking
the crude extract of different concentration of
Hibiscus tiliaceus L.
see Table 1.

Antimicrobial activity
After proper incubation, the antibacterial activity
of Hibiscus tiliaceus L. was determined by measuring
the diameter of zone of inhibition in term of millimeter with a calibrated scale.

Discussion
In the TLC-based qualitative antioxidant assay
using DPPH assay, Hibiscus tiliaceus L. showed the
free radical scavenging properties indicated by the
presence of strong yellow spot on a purple background on the TLC plate.
The ethanol extract of Hibiscus tiliaceus L. exhibited a significant inhibition of DPPH activity, with a
50% inhibition (IC50) at a concentration of 86.5µg/ml
where as the IC 50 value of the standard was
(15.00µg/ml) ascorbic acid. Based on this, it could be
concluded that it might possess antioxidant activity.
Plant
containing
Quercetagetin-7arabinosylgalactoside, a flavonoid has been used
extensively to treat infectious disease7 .The flavone
baicalein is reported to be largely responsible for
antimicrobial effects8. Flavonoidrich plant extracts
from species of Hypericum 9 , Capsella 1 0 and
Chromolaenahave 10 been reported to possess
antibacterial activity. Many other phytochemical
preparations with high flavonoid content have also
been reported to exhibit antibacterial activity 11-19. It
has been reported that sponins have potent antimicrobial activity20.
The antibacterial activity was assessed against 6
pathogenic bacterial strains (both gram positive
and gram negative) at the dose of 250 µg/disc and
500 µg/disc and the results were compared with the
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activity of the positive control kanamycin (30
µg/disc). The extract showed activity against three
strains of bacteria Staphylococcus aureus (gram
positive) and Escherichia coli (gram negative),
Salmonella paratyphi (gram negative). The zone of
inhibition varies within the ranges of 9 mm and 12 –
15 mm at the dose of 250 µg/disc and 500 µg/disc
respectively. The highest zone of inhibition was
found against Staphylococcus aureus (15mm) which
is comparable to the positive control kanamycin
(25mm). As it showed activity against E. coli and S.
aureus the results support the traditional use of this
plant as a remedy of biliousness, abdominal pains
and throat problems. Based on this, it could be
concluded that it might possess antimicrobial
activity.

Acknowledgements
The authors are thankful to Prof. Dr. Samir Kumar
Sadhu, Head, Pharmacy Discipline, Khulna
University; Dr. Asish Kumar Das, Associate professor, Pharmacy Discipline, Khulna University;
Nripendra Nath Biswas, Lecturer, Pharmacy
Discipline, Khulna University. All the informants of
the study area are cordially acknowledged for their
valuable cooperation.

References
1. Ghani A. (2003) Medicinal plants of Bangladesh, 2nd Ed. Pp
382, The Asiatic Society of Bangladesh, Dhaka.
2. Sadhu SK, Okuyama E, Fujimoto H, Ishibashi M. (2003)
Seperation of Leucas aspera, a medicinal plant of
Bangladesh, guided by prostaglandin inhibitory and
antioxidant activities. Chem. Pharm. Bull. 51, 595-598
3. Gupta M, Mazumder UK, Sivahkumar T, Vamis MLM, Karki S,
Sambathkumar R, Manikandan L. (2003) Antioxidant and
antiinﬂamatory activities of Acalypa fruticosa. Nig. J. Nat.

(82 - 87)

Prod. Med. 7, 25-29.
4. Bauer AW, Kirby WMM, Sherris JC, Turck M: Antibiotic
susceptibility testing by a standardized single disc method.
Am. J. Clin. Pathol 1966; 45:493-496.
5. Ahmed F, Das PK, Islam MA, Rahman KM, Rahman MM, Selim
MST: Antibacterial activity of Cordyline terminalis. Kunth.
leaves. J. Med. Sci. 2003;3:418-422.
6. Roland R. (1982) Antibiotics-An introduction, F.Hoﬀman
La.Roche & Co, Basle, Switzerland, p. 70-71.
7. Tereschuk ML, Riera MV, Castro GR, Abdala LR: Antimicrobial
activity of ÿ'3favonoids from leaves of Tagetes minuta. J
Ethnopharmacol 1997;56:227–232.
8. Tsao TF, Newman MG, Kwok YY, Horikoshi AK: Eﬀect of
Chinese and western antimicrobial agents on selected oral
bacteria. J Dent Res 1982;61:1103–1106.
9. Dall’Agnol R, Ferraz A, Bernardi AP: Antimicrobial activity of
some Hypericum species. Phytomedicine 2003;10:511–516.
10. El-Abyad MS, Morsi NM, Zaki DA, Shaaban MT: Preliminary
screening of some Egyptian weeds for antimicrobial activity.
Microbios 1990;62:47–57.
11. Aladesanmi AJ, Sofowora A, Leary JD: Preliminary biological
and phytochemical investigation of two Nigerian medicinal
plants. Int J Crude Drug Res 1986;24:147–153.
12. Aladesanmi AJ, Sofowora A, Leary JD: Preliminary biological
and phytochemical investigation of two Nigerian medicinal
plants. Int J Crude Drug Res 1986;24:147–153.
13. Al-Saleh FS, Gamal El-Din AY, Abbas JA, Saeed NA:
Phytochemical and biological studies of medicinal plants in
Bahrain: family Chenopodiaceae. Int J Pharmacogn 1997;35:
38–42.
14. Mahmoud MJ, Jawad AL, Hussain AM, Al-Omari M, Al-Naib
A: In vitro antimicrobial activity of Salsola rosmarinus and
Adiantum capillus-veneris. Int J Crude Drug Res
1989;27:14–17.
15. Quarenghi MV, Tereschuk ML, Baigori MD, Abdala LR:
Antimicrobial activity of ÿ'3fowers from Anthemis cotula.
Fitoterapia 2000;71:710–712.
16. Rauha JP, Remes S, Heinonen M, et al: Antimicrobial eﬀects
of Finnish plant extracts containing ÿ'3favonoids and other
phenolic compounds. Int J Food Microbiol 2000;56:3–12.
17. Singh RK, Nath G: Antimicrobial activity of Elaeocarpus
sphaericus. Phytother Res 1999;13:448–450.
18. Tarle D, Dvorzak I: Antimicrobial activity of the plant
Cirsiumoleraceum (L.) Scop. Acta Pharm Jugosl
1990;40:569–571.
19. Torrenegra RD, Ricardo AA, Pedrozo JP, Fuentes OC:
Flavonoids from Gnaphalium gracile H.B.K. Int J Crude Drug
Res 1989;27:22–24.
20. Ramalingam RT, Krishnan K, Venkatesan GK: Antibacterial
activity of saponin isolated from the leaves of Solanum
trilobatum Linn. Journal of pharmacy Research 2009;
2(2):273-276.

http://pharmacologyonline.silae.it
ISSN: 1827-8620

86

PhOL

Table: 1 Absorbance of blank solution

Table:2 Absorbance of ascorbic acid at diﬀerent concentration

Table: 3 Absorbance of Hibiscus Tiliaceus L. at diﬀerent concentration

Figure 1: Graph of absorbance against concentration
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Figure 2 : Graph of % inhibition against concentration

Table: 4 In vitro antibacterial activity of ethanol extract
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