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Abstract

Background: Research on natural products has gained a wide popularity due to the potential of discovering active
compounds. The antioxidant properties contained in plants have been proposed as one of the mechanisms for the
observed beneficial effect. Therefore, the present study investigated the antioxidant activity and total phenolic
contents of various solvent extracts of Albizia procera leaves.

Methods: Antioxidant activity of the methanol extract and its derived fractions petroleum ether (APP), carbon
tetrachloride (APC), dichloromethane (APD), ethyl acetate (APE), and residual aqueous fraction (APA) of the leaves of
Albizia procera was performed by in vitro chemical analyses. Total phenolic content of the APM and other five
fractions were also determined. APM and its derived fractions were also subjected to preliminary phytochemical
screening test for various constituents.

Results: Phytochemical screening revealed the presence of saponins, steroids, tannins, glycosides and flavonoids in
the extracts. Amongst the extracts, APE showed the highest total phenolic content (449.18 + 1841mg of gallic acid
equivalent/g of extract). In DPPH (1,1-diphenyl-2-picrylhydrazyl) radical scavenging test, the ICsq value of APM, APP,
APC, APD, APE and APA was 4343, 63.60, 166.18, 41.15, 11.79, and 63.06 ug/mlL, respectively. Therefore, among the
APM and its derived fractions, APE showed the highest antioxidant activity which is comparable to that of standard

ascorbic acid (AA) (ICsp 10.12 pg/mL). The total antioxidant capacity was found to be varied in different fractions.
The reducing activity on ferrous ion was ranked as APE > APD > APM > APA > APC.

Conclusion: The above evidences suggest that APE of A. procera leaf is a potential source of natural antioxidant
and can be used to prevent diseases associated with free radicals.
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Background

Free radical is constantly generated in all living cells and
is a part of normal cellular function. However, excess
free radical originating from endogenous or exogenous
sources are responsible for aging and causing various
human diseases. Free radicals cause oxidative damage to
different molecules, such as lipids, proteins and nucleic
acids and thus are involved in the initiation phase of
some degenerative diseases. Research has shown that
free radical mediated oxidative stress is among the major
causative factors in induction of many chronic and de-
generative diseases including atherosclerosis, ischemic
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heart disease, ageing, diabetes mellitus, cancer, immuno-
suppression, neurodegenerative diseases and others [1].
Antioxidants prevent free radicals from doing harm to
our DNA, proteins, and cells by donating electrons to
stabilize and neutralize the harmful effects of the free
radicals. This action helps in protecting the body from
degenerative diseases. With that, the role of antioxidants
has drawn much attention as a candidate to combat cer-
tain diseases and prevent the aging process [2]. An anti-
oxidant can be defined as: any substance that when
present in low concentrations compared to that of an
oxidisable substrate significantly delays or inhibits the
oxidation of molecules, by inhibiting the initiation or
propagation of oxidizing chain reactions [3].
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Ascorbic acid, carotenoids and phenolic compounds
are naturally occurring effective antioxidants [4]. A great
number of aromatic, medicinal, spice and other plants
contain chemical compounds exhibiting antioxidant prop-
erties. Recently, there has been a great of interest in the
therapeutic potential medicinal plants as antioxidants in
reducing oxidative stress-induced tissue injury [5]. Various
studies carried out on medicinal plants strongly supports
the idea that plant constituents with antioxidant activity
are capable of exerting protective effects against oxidative
stress in biological systems [6]. In addition to above work,
we studied several extracts of leaves of Albizia procera for
the search of antioxidant activity from plant sources.

A. procera is a tree belongs to the family Fabaceae, widely
distributed from India and Myanmar through Southeast
Asia to Papua New Guinea and northern Australia. Leaves
said to be insecticidal [7]. In folk medicine, bark is used for
fish poison. Leaves are poulticed onto ulcers in India. Bark
also considered useful in pregnancy and stomachache and
is given with salt as a medicine for water buffalo [8]. The
ethanolic extracts of bark showed signicicant anti-HIV-1
integrase activity [9]. The bark extract of Albizia procera
showed potent DPPH scavenging activity [10]. However,
still there is no report on the antioxidant activity of the
leaves of this plant. Therefore, this study was conducted to
investigate the antioxidant activities of extracts from the
leaves of Albizia procera, particularly for finding new
sources for natural antioxidants.

Methods

Chemicals and reagents

1,1-diphenyl-2-picrylhydrazyl radical (DPPH), Folin-Ciocalteu
reagent were obtained from Sigma-Aldrich (St. Louis,
USA). Methanol was bought from SIGMA® (Sigma-
Aldrich®, St Louis, USA). Chloroform, dichloromentane,
carbon tetrachloride, petroleum ether, gallic acid, quer-
cetin, sodium carbonate (NayCQOs), ferric chloride (FeCls),
potassium ferricyanide [K; Fe(CN)g], trichloroacetic acid
(TCA), buffer and ascorbic acid were purchased from
Merck (Darmstadt, Germany). All chemicals used were of
analytical grade.

Collection of plant material

Fresh leaves of the plants were collected in May, 2012 and
identified by Botany Department, Rajshahi University,
Bangladesh. A voucher specimen with accession n0.3798
has been deposited in Bangladesh National Herbarium,
Dhaka, Bangladesh.

Preparation of plant extracts

The leaves were left to dry under shade, grinded and
extracted with methanol by cold maceration for 7 days
at room temperature. The extract was then filtered off
through a cotton plug and finally through filter paper.
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The filtrate was concentrated using vacuum rotary evapor-
ator at 50°C. The concentrated methanol extract was frac-
tionated by the modified Kupchan partitioning method
[11] into petroleum ether, dichloromethane, carbon tetra-
chloride, and ethyl acetate fractions. After that, all the ex-
tracts were stored in a refrigerator for further use.

DPPH radical scavenging activity

The free radical scavenging activity of the extracts and as-
corbic acid as positive control was measured in terms of
hydrogen donating or radical-scavenging ability using the
stable radical DPPH by the method described by Susanti
et al. [12] with slight modifications. 2mL of each extract
and control at various concentrations (100, 50, 25, 12.5,
6.25, 3.125, 1.625, and 0.812 pg/mL) were added to 3 ml
of freshly prepared DPPH solution (0.004%) in methanol.
The reaction was allowed for 30 min and absorbance was
measured at 515 nm using a spectrophotometer (HACH
4000 DU UV - visible spectrophotometer). All experi-
ments were repeated three times independently. The de-
gree of decolorization of DPPH from purple to yellow
indicated the scavenging efficiency of the extract. The per-
centage inhibition of DPPH free radical scavenging activity
was calculated using the following equation:

Percent inhibition = [(Apppr — Asample) /Apppr] x 100

Where:

Apppy = Absorbance of DPPH

Agample = Absorbance of sample (extract/ascorbic acid)

The % inhibition data was then plotted against log
concentration fitted in a graph and ICs, (half-maximal
inhibitory concentration) value was calculated by linear
regression analysis.

Reducing power capacity

Reducing power of the extract was evaluated by Oyaizu
method [13]. Different concentrations of leaves extract
and ascorbic acid as standard (6.25, 12.5, 25, 50, and 100
pg/mL) in 0.25ml methanol were mixed with phosphate
buffer (0.625 ml, 0.2 M, pH 6.6) and potassium ferri-
cyanide [K3Fe (CN)g] (0.625 ml, 1% w/v). The mixture
was vortex and incubated at 50°C for 20 min. After incu-
bation, 0.625ml of 10% trichlorocacetic acid solution was
added to each tube and the mixture was centrifuged at
3000 rpm for 10 minutes. 1.8 ml of the upper layer solu-
tion was mixed with equal volume of distilled water and
0.36 ml of ferric chloride solution (0.1% w/v) and the ab-
sorbance was measured at 700 nm. The reducing power
of the extract was linearly proportional to the concentra-
tion of the sample. Phosphate buffer (P 6.6) was used
as blank solution.
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Figure 1 Determination of DPPH radical scavenging activity of APM and its derived fractions (APP, APC, APD, APE and APA). Each point
represents the mean of three experiments. Data expressed as mean =+ standard deviation. APM = Methanol extract, APP = Petroleum ether fraction,
APC = Carbon tetrachloride fraction, APD = Dichloromethane fraction, APE = Ethyl acetate fraction, and APA = Aqueous fraction.

Phosphomolybdate assay (total antioxidant capacity)
Total antioxidant activity of the fractions was evaluated by
the phosphomolybdate method using AA as a standard
[14]. The assay is based on the reduction of Mo (VI)-Mo
(V) by the extract and subsequent formation of a green
phosphate/Mo (V) complex at acidic pH. An aliquot of 0.3
mL extract was combined with 3 ml of reagent solution
(0.6 M sulfuric acid, 28 mM sodium phosphate and 4 mM
ammonium molybdate). The tubes containing the reaction
solution were incubated at 95°C for 90 min. After the
samples had cooled to room temperature, the absorb-
ance of the solution was measured at 695 nm against
blank using a spectrophotometer. Methanol (0.3 mL) in
the place of extract is used as the blank. Ascorbic acid
equivalents were calculated using standard graph of AA.
The experiment was conducted in triplicates and values
are expressed as equivalent of ascorbic acid in mg per g
of extract.

Estimation of total phenolic content

Total phenolic content of all the extracts was evaluated
with Folin-Ciocalteu method [15]. Samples containing
polyphenols are reduced by the Folin-Ciocalteu reagent
there by producing blue colored complex. The phenolic
concentration of extracts was evaluated from a gallic acid
calibration curve. To prepare a calibration curve, 0.5mL al-
iquots of 12.5, 25, 50, 100, 200, and 400 pg/mL methanolic
gallic acid solutions were mixed with 2.5 mL Folin—
Ciocalteu reagent (diluted ten-fold) and 2.5 mL (75 g/L)
sodium carbonate. After incubation at 25°C for 30 min,
the quantative phenolic estimation was performed at 765
nm against reagent blank by UV Spectrophotometer 1650
Shimadzu, Japan. The calibration curve was constructed
by putting the value of absorbance vs. concentration. A
similar procedure was adopted for the extracts as above
described in the preparation of calibration curve. All de-
terminations were performed in triplicate. Total phenolic
content was expressed as milligrams of gallic acid equiva-
lent (GAE) per g of extract.

Phytochemical screening of APM

Phytochemical screening was done as described by
Dohou et al. [16]. Qualitative screening of APM and
various fractions of A. procera leaves was performed for
the identification of phytochemicals like saponins, tan-
nins, glycosides, flavonoids, steroids and alkaloids.

Statistical analysis

All analyses were carried out in triplicates. Data were
presented as mean + SD. Free R-software version 2.15.1
(http://www.r-project.org/) and Microsoft Excel 2007
(Roselle, IL, USA) were used for the statistical and graph-
ical evaluations.

Results

DPPH radical scavenging activity

DPPH radical scavenging based antioxidant potential of
the extracts was evaluated using the parameter ICsp.
Here, ICs, means the concentration of antioxidant re-
quired for 50% scavenging of DPPH radicals in the spe-
cified time. In vitro antioxidant activities of all the
extracts were measured with the standard antioxidant
AA. The extracts had dose-dependent activity, i.e. DPPH
scavenging activity increased proportionate to the in-
crease in concentration of the extracts. Results are
shown in Figure 1. The smaller ICs, values, the higher

Table 1 Free radical scavenging activity of standard (AA),
APM and its derived fractions of A. procera leaves

% Inhibition at 25 pg/mL

Test samples 1Cs values (ug/mL)

AA 93.65 10.12
APM 51.30 4343
APP 30.16 63.60
APD 36.09 4115
APC 15.28 166.18
APE 90.02 11.79
APA 24.14 63.01

APM = Methanol extract, APP = Petroleum ether fraction, APC = Carbon
tetrachloride fraction, APD = Dichloromethane fraction, APE = Ethyl acetate
fraction and APA = Aqueous fraction.
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Figure 2 Determination of ferrous reducing capacity of APM and its derived fractions (APC, APD, APE and APA). Data expressed as
mean + standard deviation. APM = Methanol extract, APC = Carbon tetrachloride fraction, APD = Dichloromethane fraction, APE = Ethyl acetate
fraction, and APA = Aqueous fraction.

antioxidant activity of the plant extracts [17]. Table 1
shows the calculated ICs, values of the standard and ex-
tracts. Amongst the six extracts, APE revealed the
highest scavenging activity (90.02%) at the concentration
of 25 pug/mL with ICs value of 11.79 pg/mL.

Ferric reducing capacity

The reducing capacity of a compound indicates its po-
tential antioxidant activity. Figure 2 shows the dose re-
sponse curves for the reducing power of APM and its
derived fractions (6.25-100 pg/ml). At the lowest con-
centration, the absorbance of APM, APC, APD, APE,
APA and AA was 0.125, 0.0655, 0.2095, 0.4077, 0.0705
and 1.431, respectively. At the highest concentration, ab-
sorbance of the above extracts was 1.479, 0.499, 1.637,
2.949, 0.98 and 3.333, respectively. APP did not show
any activity within the above range of concentrations
and data are not shown here. The extracts displayed a
concentration dependent increase in reducing power.
The reducing power increased with increasing amount
of the extracts. Higher absorbance of the reaction mix-
ture indicates a higher reducing power. Thus, the
present results showed that higher reducing power was
evident in APE.

Determination of total antioxidant activity

Total antioxidant capacity of the extracts, expressed
as the number of equivalent of AA was obtained
from the calibration curve as shown in Figure 3. The

phosphomolybdate method was based on the reduc-
tion of Mo (VI) to Mo (V) by the antioxidant com-
pound and the formation of a green phosphate/Mo
(V) complex with a maximal absorption at 695 nm.
The phosphomolybdate method is a quantitative since
the total antioxidant activity is expressed as AA
equivalent [18]. The APE showed the highest total
antioxidant activity (181.16 + 35.727 mg equivalents of
ascorbic acid) followed by APM (102.76 +19.57 mg
equivalents), APC (89+1.67 mg equivalents), APD
(87.79 £ 8.00 mg equivalents) and APA (51.61 +19.72
mg equivalents) (Figure 4). APP did not show any activ-
ity and data are not shown.

Determination of total phenolic content

Total phenolic content was estimated by gallic acid
(Figure 5) and expressed as milligrams of gallic acid
equivalent (GAE). All the extracts contained a consider-
able amount of phenolic contents from 71.789 + 10.46241
to 449.18 + 18.41mg of GAE/g of extract (Figure 6). APE
exhibited the highest total phenolic contents followed by
APD, APM, APA, and APC.

Phytochemical screening

The phytochemical screening of APM, APP, APC, APD,
APE, and APD showed the presence of different types of
secondary metabolites, namely saponins, tannins, glyco-
sides and flavonoids (Table 2). These phytocompounds
were present in almost all the extracts tested. However,
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Figure 3 Calibration curve of ascorbic acid. Fach point represents the mean of three experiments.
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Figure 4 Total antioxidant capacity of APM and its derived
fractions (APC, APD, APE and APA). Values expressed are mean +
standard deviation (n = 3). Total antioxidant capacity is expressed as
mg of AA equivalent per gm of extract. APM = Methanol extract,
APC = Carbon tetrachloride fraction, APD = Dichloromethane
fraction, APE = Ethyl acetate fraction, and APA = Aqueous fraction.

APP showed the presence of only steroids and APC
displayed the presence of only glycosides and flavonoids.

Discussion

Free radicals are known to play a definite role in a wide
variety of pathological manifestations. Antioxidants fight
against free radicals and protect us from various diseases.
They exert their action either by scavenging the reactive
oxygen species or protecting the antioxidant defense
mechanisms [19].

In this study, the methanol extract and its derived frac-
tions at various concentrations were tested for their antioxi-
dant activity using DPPH radical scavenging assay, and
reducing power capacity method. The results of both tests
were positive. In addition, other tests such as phytochemical
screening and total phenolic contents were also conducted.

The DPPH test is a widely used method to evaluate
the free radical scavenging effect of plant extracts. This
method is based on the reduction of methanolic DPPH
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Figure 6 Total phenolic content of APM and its derived
fractions (APC, APD, APE and APA). Values expressed are mean +
standard deviation (n = 3). The total phenolic contents are expressed
as mg of gallic acid equivalent (GAE) per gm of extract. APM =
Methanol extract, APC = Carbon tetrachloride fraction, APD =
Dichloromethane fraction, APE = Ethyl acetate fraction, and

APA = Aqueous fraction.

solution in the presence of antioxidant resulting in the
formation of non radical DPPH-H by the reaction.

The stable DPPH were reduced by all the extracts and,
thus changing the color from purple to yellow to varying
degree depending on the presence of antioxidant com-
pounds. The degree of discoloration indicates the scav-
enging potential of the extract. In the present study,
among all the extracts tested, the highest capacity to
neutralize DPPH radicals was found for the APE and a
moderate activity was found for other extracts.

Yutana et al. [10] used the ethanol to extract the stem
bark of Albizia procera. They have not fractionated the
ethanol extract with different solvent of different polar-
ity. Their extract showed potent antioxidant activity in
DPPH scavenging model when compared with ascorbic
acid. They also described that this plant is used for tonic
and longevity in Thailand. Here, we have used methanol
for extraction of leaves instead of ethanol. Methanol has
been known more effective to dissolve active compounds
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Figure 5 Calibration curve of gallic acid. Each point represents the mean of three experiments.
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Table 2 Phytochemical screening tests of leaves extracts of Albizia procera

Samples Saponins Tanins Glycosides Steroids Alkaloids Flavonoids
APM + + + - - +
APP - - - + - -
APC - - + - - +
APD + + + - - +
APE + + + - - +
APA + + + - - +

APM = Methanol extract, APP = Petroleum ether fraction, APC = Carbon tetrachloride fraction, APD = Dichloromethane fraction, APE = Ethyl acetate fraction and

APA = Aqueous fraction.
Here, (+) = present and (-) = Absent.

in cells. Hence, it was easier to penetrate the cellular
membrane to extract the intracellular ingredients from
plant materials. Tiwari et al. [20] stated that several ac-
tive compounds will be obtained if methanol used as
solvent in the extraction technique i.e. anthocyanins, sa-
ponins, tannins, flavones and polyphenols. It has also
been reported that antioxidant activity of extracts is
strongly dependent on the types of solvent used due to
compounds with different polarity exhibiting differing
rates of antioxidant potential [18]. So, the difference in
the DPPH radical scavenging activity in different frac-
tions implies that the extracting solvent used would
affect the radical scavenging potency. Therefore, in
addition to potent free radical scavenging activity of
stem bark, leaves of A. procera may be a promising anti-
oxidant which can protect against a wide range of free
radical-induced diseases.

Previous reports suggested that the reducing proper-
ties have been shown to exert antioxidant action by do-
nating of a hydrogen atom to break the free radical
chain [21]. The antioxidants present in the APM and
other fractions of A. procera leaves caused their reduc-
tion of Fe’*-ferricyanide complex to the ferrous form,
and thus proved the reducing power. The ferric reducing
power activity of APM and other fractions seem to be
due to presence of polyphenols. The reducing capacity
of plant extract may serve as a significant indicator of its
potential antioxidant activity. Seddik et al. reported that
the plant extract having reducing power can prevent
liver injury by inhibiting the formation of lipid peroxides
[22]. Like the DPPH radical scavenging activity, the re-
ducing power of APM, APD, APC, APE and APA in-
creased with increasing concentration.

Phenolic compounds are very important plant constitu-
ents because their hydroxyl groups confer scavenging
ability [23]. Phenolics present in leaves have received con-
siderable attention because of their potential antioxidant
activities [24]. Plant materials rich in phenolics are in-
creasingly being used in the food industry because they re-
tard oxidative degradation of lipids and improve the
quality and nutritional value of food [25]. Antioxidant

activity of extracts is strongly dependent on the solvent
due to the different antioxidant potentials of compounds
with different polarity [26]. In this research, amongst the
six extracts, the APE exhibited the highest total phenolic
content and its greater radical scavenging and reducing
capacity may be due to this higher content of phenolic
compounds. Thus, the therapeutic properties of A. procera
leaves may be possibly attributed to the phenolic com-
pounds present.

The phytochemical tests indicated the presence of sa-
ponins, tannins, glycosides, and flavonoids in the ex-
tracts. Compounds of such classes are known to possess
potent antioxidant activity [27]. However, the chemical
constituents present in the extract, which are responsible
for this activity still have not been reported and need to
be investigated.

Conclusion

The results of this study showed that leaves of A. procera
contain phenolic compounds that contribute in the deter-
mination of total phenolic contents. The highest antioxi-
dant activity and total phenolic contents were exhibited by
the ethyl acetate fraction. This extract can be used to pre-
vent diseases associated with free radical but proper ani-
mal toxicity studies are needed to validate possible clinical
use of the extract.

Abbreviations

AA: Ascorbic acid; APA: Aqueous fraction; APC: Carbon tetrachloride fraction;
APD: Dichloromethane fraction; APM: Methanol extract; APP: Petroleum ether
fraction; DPPH: 1, 1-diphenyl-2-picrylhydrazine; GAE: Galic acid equivalent.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions

MMK prepared the extracts and carried out all the experimental process.
MSP designed the current project, supervised the work and wrote the
manuscript. MEI worked closely with MMK in the laboratory to carry out the
experiments. MRI, PK and MMR evaluated the data and edited the
manuscript. MAAR did the phytochemical screening of the extracts. AHMKA
participated in statistical analysis. All the authors read and approved the final
manuscript.



khatoon et al. BMC Research Notes 2013, 6:121
http://www.biomedcentral.com/1756-0500/6/121

Acknowledgements

We wish to acknowledge Botanical garden, Rajshahi University, for providing
us the plant material. We are grateful to Dr. Firoz Alam for identifying the
plant. This study was partially funded to MMK by the National Science and
Technology (NST), Government of the People’s Republic of Bangladesh.

Author details

'Department of Pharmacy, University of Rajshahi, Rajshahi-6205, Bangladesh.
’Department of Pharmacy, International Islamic University of Chittagong,
Chittagong 4203, Bangladesh. *Department of Pharmaceutical and Biological
Sciences, UCL School of Pharmacy, London, UK.

Received: 23 November 2012 Accepted: 20 March 2013
Published: 27 March 2013

References
1. Young IS, Wood JV: Antioxidants in health and disease. J Clin Pathol 2001,
54:176-186.

2. Slater TF, Block G: Antioxidant vitamins and B-carotene in disease
prevention. J Clin Nutr 1991, 53:1895-3965.

3. Halliwell B, Gutteridge JC: The definition and measurement of
antioxidants in biological systems. Free Radic Biol Med 1995, 18:125-126.

4. Ghani A: Medicinal plants of Bangladesh with chemical constituents and
uses. The Asiatic Society of Bangladesh 2003:398.

5. Duh PD, Tu YY, Yen GC: Antioxidant activity of aqueous extract of
Hamjyur (Chrsanthemum morifolium Ramat ). Lebensmwiss Technol 1999,
32:269-277.

6. Pourmorad F, Hosseinimehr SJ, Shahabimajd N: Antioxidant activity,
phenol and flavonoid contents of some selected Iranian medicinal
plants. Afr J Biotec 2006, 5:1142-1145.

7. Cao Z, Xiong J, Takeuchi M, Kurama T, Goeddel DV: TRAF6 is a signal
transducer for interleukin-1. Nature 1996, 383:443-446.

8. Bunluepuech K, Tewtrakul S: Anti-HIV-1 integrase activity of Thai
medicinal plants in longevity preparations. J Sci Technol 2011, 33:693-697.

9. Kirtikar KR, Basu BD: Indian Medicinal Plants. 1975, 2:894-895.

10. Yutana P, Patcharin N, Narumon S: Antioxidant activity and xanthine oxidase
inhibitor from Thai medicinal plants used for tonic and longevity. Bangkok,
Thailand: Kasetsart University Annual Conference; 2009.

11. Van BC, Larsen R, Cardellina JH, Randazzo D, Lidert ZC, Swithenbank C:
Ulosantoin, a potent insecticide from the sponge Ulosaruetzleri. J Org
Chem 1993, 58:335-337.

12. Susanti D, Sirat HM, Ahmad F, Ali RM, Aimi N: Antioxidant and cytotoxic
flavonoids from the flowers of Melastoma malabathricum L. Food Chem
2007, 103:710-716.

13. Oyaizu M: Studies on product of browning reaction prepared from
glucose amine. Japanese Journal of Nutrition 1986, 44:307-315.

14.  Garrat DC: The quantitative analysis of drugs. Japan: Chapman and Hall;
1964:456-458.

15. Harborne JB: Phytochemical methods. London: Chapman and Hall; 1973:49-188.

16. Dohou N, Yamni K, Tahrouch S, Massani LM, Badoc A: Screening
phytochimique dune endémique Libéro-Marocaine, Thymelaea
luthroides. Bull Pharm Bordeau 2003, 142:61-78.

17.  Prieto P, Pineda M, Aguilar M: Spectrophotometric quantitation of
antioxidant capacity through the formation of a phosphomolybdenum
complex: specific application to the determination of Vitamin E. Ana
Biochem 1999, 269:337-341.

18. Kumaran K: Estimation of total flavonoid content in propolis by two
complementary colorimetric methods. J of Food and Drug Analysis 2007,
10:178-182.

19. Umamaheswari M, Chatterjee TK: In vitro antioxidant activities of the
fractions of Coccinia Grandis L. leaf extract. Afr J Trad Comp Alter Med
2008, 5:61-73.

20. Tiwari P, Kumar B, Kaur M, Kaur G, Kaur H: Phytochemical screening and
extraction: a Review. Int Pharm Sci 2011, 1:98-106.

21. Gordon MH: The mechanism of antioxidant action in vitro. In Food
Antioxidants. Edited by Hudson BJF. London: Elsevier Applied Science;
1990:1-18.

22, Khennouf S, Amira S, Arrar L, Baghiani A: Effect of some phenolic
compounds and quercus tannins on lipid peroxidation. World Applied Sci
72010, 8:1144-1149.

Page 7 of 7

23. Hatano T, Edamatsu R, Mori A, Fuijita Y, Yasukara T, Yoshida T: Effects of the
interaction of tannins with co-existing substances. VL. Effects of tannins
and related polyphenols on superoxide anion radical and on
2,2-diphenylpicrylhydrazyl. Chem Pharm Bull 1989, 37:2016-2021.

24. Pan YK, Wang S, Huang H, Wang X, Mu C, He X, Ji J, Huang F: Antioxidant
activity of microwave-assisted extract of longan (Dimocarpus longan
Lour.) peel. Food Chem 2008, 106:1264-1270.

25.  Kahkonen MP, Hopia Al, Vuorela HJ, Rauha JP, Pihlaja K, Kujala TS, Heinonen
M: Antioxidant activity of plant extracts containing phenolic compounds.
J Agri Food Chem 1999, 47:3954-3962.

26.  Caunii A, Pribac G, Grozea |, Gaitin D, Samfi I: Design of optimal solvent for
extraction of bio-active ingredients from six varieties of Medicago sativa.
Chem Cent J 2012, 6:123-131.

27. Lee J, Koo N, Min DB: Reactive oxygen species, aging and antioxidative
neutraceuticals. Comp Rev Food Sci Food Safety 2004, 3:21-33.

doi:10.1186/1756-0500-6-121

Cite this article as: khatoon et al.: Estimation of total phenol and in vitro
antioxidant activity of Albizia procera leaves. BMC Research Notes 2013
6:121.

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

e Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BiolVied Central




	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Chemicals and reagents
	Collection of plant material
	Preparation of plant extracts
	DPPH radical scavenging activity
	Reducing power capacity
	Phosphomolybdate assay (total antioxidant capacity)
	Estimation of total phenolic content
	Phytochemical screening of APM
	Statistical analysis

	Results
	DPPH radical scavenging activity
	Ferric reducing capacity
	Determination of total antioxidant activity
	Determination of total phenolic content
	Phytochemical screening

	Discussion
	Conclusion
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References

