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ABSTRACT: Plants and plant-based medicaments are the basis of many of the
modern pharmaceuticals we use today for our various diseases. Pterocarpus
santalinus Linn (Fabaceae) is a small to the medium-sized deciduous tree is widely
distributed in the tropical regions of the world. The plant is mainly used to cure skin
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qualitative and quantitative phytochemical and in-vitro antioxidant activities of the
leaf of P. santalinus. Qualitative analysis of various phytochemical constituents and
quantitative analysis of total phenol and flavonoids were determined by the well-
known test protocol available in the literature. Quantitative analysis of phenolic and
flavonoids was carried out by Folins Ciocalteau reagent and aluminum chloride
methods, respectively. The in-vitro antioxidant activity of hydroalcoholic extract of
the leaf was assessed against the DPPH assay method using standard protocols.
Phytochemical analysis revealed the presence of flavonoids, diterpenes, phenol,
protein, saponins, and tannins. The total phenolic and flavonoid content of P.
santalinus leaves of the hydroalcoholic extract was 0.935 and 0.900mg/100mg
respectively. The activities of hydroalcoholic leaves extract against DPPH assay
method were concentration-dependent with 1Cs, values of ascorbic acid and
extracted 14.23and 42.56pg/ml, respectively. These studies provided information for
standardization and correct identification of this plant material. The diverse array of
phytochemicals present in the plant thus suggests its therapeutic potential, which
may be explored in drug manufacturing and traditional medicine.
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INTRODUCTION: Plants as natural products are
a valuable source of bioactive compounds and have
been used for medicinal purposes worldwide.
Recently, scientific attention to oriental medicine
has increased in the context of discovering novel
drugs for treating various diseases, including
cancer and diabetes “ 2. The World Health
Organization (WHO) endorses the evaluation of the
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potential benefits of plants as effective therapeutic
agents, especially in areas where there is a lack of
safe modern drugs 3. One-third of total drugs
(35%) in the USA and 80% of drugs used in fast-
developing countries such as China and India are
derivatives of phytoextracts *, °.

India has a rich heritage of medicinal plants of
wide diversity, which are used by the local
population and traditional healers to treat several
diseases. Reactive oxygen species (ROS) such as
superoxide anion, hydroxyl, hydrogen peroxide
radicals, and peroxynitrite  participate in
inflammation in various tissues Excessively
produced ROS can injure cellular biomolecules,
such as nucleic acids, proteins, carbohydrates, and
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lipids, causing cellular and tissue damage, which in
turn augments the state of inflammation " 2. In
addition to their role in acute inflammation, ROS
may also contribute to several chronic cutaneous
inflammatory diseases, such as psoriasis, atopic
dermatitis, and contact dermatitis °. Therefore,
compounds of natural origin that have scavenging
activities toward these radicals may be expected to
have  therapeutic  potentials  for  several
inflammatory diseases. P. santalinus is a small to
medium-sized deciduous tree that belongs to the
family Fabaceae. It is widely distributed in tropical
regions of the world. The plant has significant
importance in traditional medicine for its
ethnomedicinal value. The plant is mainly used to
cure skin ailments, oral diseases, cough, pyrexia,
diarrhoea, dysentery, hyper nervous activity and is
also used as a potent anti-hemorrhagic, anti-
inflammatory, anti-bacterial, anti-cancer, and
hepatoprotective agent *°.

Posting P. santalinus from India to Europe
originated in the 17th century, especially dyeing
cloth . Bioactive non-nutrient components of a
plant determined in vegetable grains culmination
are referred to as phytochemicals. Those
Phytochemicals are crucial for the prevention of
extreme issues ‘2. Phytochemical investigations
have revealed that P. santalinus contains
triterpenes, flavones, coumarins, tannins, phenolic
acids, polysterols, and essential oils. The active
constituents of P. santalinus include alpha and beta
santalol, Cedrol, pterocarpol, isopterocarpol,
santalin A, B, pterocarpin, cryptomeridiol, and
santalin *. The aim of this work was to determine
the quality (types), quantity (amount) of bioactive
compounds, and in-vitro antioxidant activity of the
leaf of P. santalinus.

MATERIAL AND METHOD:

Plant Material: The leaves of P. santalinus were
collected from Govt. Home Science College,
Hoshangabad (Botany Department) in January
2021. Plant material (leaves) selected for the study
were washed thoroughly under running tap water
and then rinsed in distilled water; they were
allowed to dry for some time at room temperature.
Then the plant material was shade dried without
contamination for about 3 to 4 weeks. Dried plant
material was grinded using an electronic grinder.
Powdered plant material was observed for their
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colour, odour, taste, and texture. Dried plant
material was packed in air-tight container and
stored for phytochemical and biological studies.

Chemical Reagents: All the chemicals used in this
study were obtained from Hi-Media Laboratories
Pvt. Ltd. (Mumbai, India), Sigma-Aldrich
Chemical Co. (Milwaukee, WI, USA), SD Fine-
Chem. Ltd. (Mumbai, India), and SRL Pvt. Ltd.
(Mumbai, India). All the chemicals and solvents
used in this study were of analytical grade.

Defatting of Plant Material: 150 gram of dried
powdered leaves of P. santalinus was shade dried
at room temperature. The shade dried plant material
was coarsely powdered and subjected to extraction
with petroleum ether by maceration. The extraction
was continued till the defatting of the material had
taken place.

Extraction by Maceration Process: Defatted
dried powdered has been extracted with
hydroalcoholic solvent (70:30: Methanol: Water)
using maceration process for 48 hrs. The extracts
were evaporated above their boiling points and
stored in an air-tight container free from any
contamination until it was used. Finally, the
percentage yields were calculated for the dried
extracts.

Phytochemical Screening of the Extract: The
extract of P. santalinus was subjected to qualitative
analysis for the wvarious phytoconstituents like
alkaloids, carbohydrates, glycosides, phytosterols,
saponins, tannins, proteins, amino acids, and
flavonoids ** 1> 1.

Total Phenol Determination: The total phenolic
content was determined using the method of
Olufunmiso et al. *. A volume of 2ml of each
extract or standard was mixed with 1 ml of Folin
Ciocalteau reagent [18] (previously diluted with
distilled water 1:10 v/v) and 1 ml (7.5g/l) of
sodium carbonate.

The mixture was allowed to stand for 15 min at
room temperature. The colour developed was read
at 765 nm using UV/visible spectrophotometer.
The total phenolic content was calculated from the
gallic acid's standard graph, and the results were
expressed as gallic acid equivalent (mg/100mg).
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Total Flavonoids Determination: The total
flavonoid content was determined using the method
of Olufunmiso et al. *". 1ml of 2% AICI; solution
was added to 3 ml of extract or standard and
allowed to stand for 15 min at room temperature;
the absorbance of the reaction mixture was
measured at 420 nm using UVlvisible
spectrophotometer. The content of flavonoids was
calculated using the standard graph of quercetin
and the results were expressed as quercetin
equivalent (mg/100mg).

DPPH Free Radical Scavenging Assay: DPPH
scavenging activity was measured by modified
method *°. The spectrophotometer measured DPPH
scavenging activity. Stock solution (6 mg in 100ml
methanol) was prepared such that 1.5 ml of it in 1.5
ml of methanol gave an initial absorbance. A
decrease in the absorbance in the presence of
sample extract at different concentrations (10-100
pg/ml) was noted after 15 min 1.5 ml of DPPH
solution was taken, and volume made till 3 ml with
methanol, absorbance was taken immediately at
517 nm for control reading. 1.5 ml of DPPH and
1.5 ml of the test sample of different concentrations
were put in a series of volumetric flasks, and the
final volume was adjusted to 3 ml with methanol.

Three test samples were taken, and each was
processed similarly. Finally, the mean was taken.
Absorbance at zero time was taken for each
concentration. A final decrease in absorbance was
noted of DPPH with the sample at different
concentrations after 15 minutes at 517 nm. The
percentage inhibition of free radical DPPH was
calculated from the following equation:

% inhibition = [(absorbance of control - absorbance of
sample) /absorbance of control] x 100%.

Though the activity is expressed as 50% inhibitory
concentration (ICsp), 1Cso was calculated based on
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the percentage of DPPH radicals scavenged. The
lower the ICsy value, the higher the antioxidant
activity.

RESULTS AND DISCUSSIONS: The percentage
yields of petroleum ether and hydroalcoholic
extract obtained from P. santalinus are depicted in
Table 1. Preliminary phytochemical studies of the
extract were done according to the published
standard methods. These tests were broad in scope
and used to determine the presence of flavonoids,
diterpines, phenol, protein, saponins, and tannins.
But alkaloids were absents in the extract Table 2.
The content of total phenolic compounds (TPC)
content was expressed as mg/100mg of the gallic
acid equivalent of the dry extract sample using the
equation obtained from the calibration curve: y =
0.014x + 0.004, R?= 0.999, where X is the gallic
acid equivalent (GAE), and Y is the absorbance.
The content of total flavonoid compounds (TFC)
content was expressed as mg/100mg of quercetin
equivalent to a dry extract sample using the
equation obtained from the calibration curve: y =
0.021x + 0.008, R?=0.999, where X is the quercetin
equivalent (QE), and Y is the absorbance. TPC of
hydroalcoholic extract of P. santalinus showed the
content values of 0.935and fallowed by TFC were
0.900 Table 3. Antioxidant activity of the samples
was calculated through a DPPH assay. The %
inhibition was calculated as an indication of
antioxidant potency. The higher the % inhibition,
the better the activity. Ascorbic acid was taken as
standard, and the values were comparable with
concentrations ranging from 10 pg/ml to 100ug/ml.
A dose-dependent activity concerning
concentration was observed in Table 4 & Fig. 1.

TABLE 1: % YIELD OF LEAVES OF P. SANTALINUS

S. no. Solvents % Yield
1 Pet ether 0.260%
2. Hydroalcoholic 10.97%

TABLE 2: PHYTOCHEMICAL SCREENING OF EXTRACT OF P. SANTALINUS

S. no. Constituents Hydroalcoholic extract
1. Alkaloids: Hager’s Test -ve
2. Glycosides: Legal’s Test -ve
3. Flavonoids: Lead acetate Test: Alkaline test +ve +ve
4. Diterpenes: Copper acetate Test +ve
58 Phenol: Ferric Chloride Test +ve
6. Proteins: Xanthoproteic Test +ve
7. Carbohydrate: Fehling’s Test -ve
8. Saponins: Froth Test +ve
9. Tannins: Gelatin test: +ve
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TABLE 3: TOTAL PHENOL AND TOTAL FLAVONOID CONTENT OF P. SANTALINUS EXTRACT

S. no. Extract Total Phenol (mg/100mg) Total flavonoid (mg/100mg)
1. Hydroalcoholic extract 0.935 0.900
TABLE 4: % INHIBITION OF ASCORBIC ACID AND HYDROALCOHOLIC EXTRACT USING DPPH METHOD
S. No. Concentration (ug/ml) % Inhibition
Ascorbic acid Hydroalcoholic extract

1 10 41.93 10.94

2 20 56.45 31.38

3 40 61.29 56.93

4 60 72.58 77.37

5 80 75.8 83.21

6 100 80.64 85.4
IC 5 14.23 42.56

Aot el 5l el
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o =0 &0

&d
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FIG. 1: % INHIBITION OF ASCORBIC ACID AND EXTRACT OF P. SANTALINUS

CONCLUSION: It can be concluded that from the
present  investigation, the  phytochemical
investigation gave valuable information about the
different phytoconstituents present in the plant,
which helps the future investigators concerning the
selection of the particular extract for further
investigation of isolating the active principle and
also gave an idea about different phytochemicals
have been found to possess a wide range of
activities. The total phenolic and flavonoid content
in hydroalcoholic leaf extract is further proved by
in-vitro antioxidant studies. Potential antioxidant
activity has good correlations with therapeutic use
in treating cardiovascular disorders. Further
research to isolate individual compounds and their
in-vivo antioxidant activities with different
mechanisms is needed.

ACKNOWLEDGEMENT: Nil
CONFLICTS OF INTEREST: Nil
REFERENCES:

1. Cheng YL, Lee SC, Lin SZ, Chang WL, Chen YL and
Tsai NM: Anti proliferative activity of Bupleurum

International Journal of Pharmaceutical Sciences and Research

10.

scrozonerifolium in A549 human lung cancer cells in-vitro
and in-vivo. Cancer Lett 2005; 222: 183 93.

Tan ML, Suaiman SF, Najimuddin N, Smian MR and
Muhammad TS: Methanolic extract of Pereskia bleo
(Kunth) DC. (Cactaceae) induces apoptosis in breast
carcinoma, T47 D cell line. J Ethnopharmacol 2005; 96:
287 94.

Halim ME and Misra A: The effect of aqueous extract of
Pterocarus santalinus heartwood and vitamin E
supplementation in streptozotocin induced diabetic rats. J
Med Plants Res 2011; 5: 398 4009.

Yadav D, Shrivastva S, Singh J and Tripathi BY:
Pharmacognostics evaluation of Pterocarpus santalinus
Linn. J of Emerging Technologies Res 2019; 6: 530 41.
Ajay Kumar M, Bansal P and Kumar S: Plants herbal
wealth as a potential source of ayurvedic drugs. Asian J
Trad Med 2009; 4: 152-70.

Trenam CW, Blake DR and Morris CJ: Skin inflammation:
Reactive oxygen species and the role of iron. J Invest
Dermatol 1992; 99: 675-82.

Cochrane CG: Cellular injury by oxidants. Am J Med
1991; 91: S23-30.

Hong SG, Kang BJ, Kang SM and Cho DW: Antioxidative
effects of traditional Korean herbal medicines on APPH-
induced oxidative damage. Food Sci Biotechnol 2001; 10:
183-7.

Sharkey P, Eedy DJ, Burrows D, McCaigue MD and Bell
AL: A possible role for superoxide production in the
pathogenesis of contact dermatitis. Acta Derm Venereol
1991; 71: 156-9.

Baitha EG, Beshbishy MA and lkram M: The
Pharmacological Activity, Biological Properties, and
426



Dhadse and Saxena, 1JPSR, 2022; Vol. 14(1): 423-427.

11.

12.

13.

14.

15.

Pharmacokinetics of the major Natural Polyphenolic
Flavonoids: Quercetin. Foods 2020; 9: 374.

Jaime A. Silva Da Teixeira, Kher M. Mafatlal, Soner
Deepak and Nataraj M: Red sandalwood (Pterocarpus
santalinus L. f.). Biology Importance Propagation and
Micropropagation 2019; 30(3): 745-754.

Hashmi Farooque Huma, Bibi Saira, Anwar Munazza,
Khan Rashid Muhammad: Qualitative and Quantitative
Analysis of Phytochemicals in Lepidium pinnatifidum
Ledeb. Sch Int J Tradit Complement Med 2021; 4(5): 67-
75.

Kavitha Keshava Navada & Ravishankar Rai Vittal:
Ethnomedicinal value of Pterocarpus santalinus (Linn.
f.), a Fabaceae member. Orient Pharm Exp Med 2014; 14:
313-317.

Joshi S, Parkhe G, Aqueel N, Dixit N and Jain DK:
Estimation of total phenolic, total flavonoids and total
protein content of hydroalcoholic extract of Anacyclus
pyrethrum. Pharmacologyonline 2019; 1: 27-33.

Pradhan A, Jain P, Pal M, Chauhan M and Jain DK:
Qualitative ~ and  quantitative  determination  of

16.

17.

18.

19.

E-ISSN: 0975-8232; P-ISSN: 2320-5148

phytochemical contents of hydroalcoholic extract of
salmalia malabarica. Pharmacologyonline 2019; 1: 21-26.
Thamapan K and Laochakunjit N: Phytochemical
Evaluation and Qualitative Analysis as Sweetness
Potentially of Thai Plants. CMU J Nat Sci 2020; 19(3):
315-332.

Olufunmiso OO and Afolayan AJ: Phenolic content and
antioxidant property of the bark extract of Ziziphus
mucronata willd. Subsp. mucronata willd, BMC
Complement Alternative Medicine 2011; 11: 130.

Suryani, Anshory AC and Marlin: Variability total
phenolic content and antioxidant activity of Curcuma
zanthorrhiza and C. aeruginosa cultivated in three different
locations in West Java, Indonesia. Biodiversitas 2022; 23
(4): 1998-2003.

Amit Nayak, Madhu Garg, Saurabh Jain, Mohammed
Azaz Khan, Deepak Kumar Jain and Nushrat Khan: Anti-
Urolithiatic and in-vitro and in-vivo Antioxidant Effects of
Methanolic Extract of Thunbergia laurifolia on Ethylene
Glycol-Induced Kidney Calculi in Rats. Sch Acad J Pharm
2019; 8 (3): 94-104.

How to cite this article:
Dhadse P and Saxena J: Estimation of total flavonoids and total phenolic contents and antioxidant activities of Pterocarpus santalinus
Linn. Int J Pharm Sci & Res 2023; 14(1): 423-27. doi: 10.13040/1JPSR.0975-8232.14(1).423-27.

All © 2023 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License.

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google

Playstore)

International Journal of Pharmaceutical Sciences and Research

427



