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ABSTRACT
In the present study, an attempt has been made for the estimation of total phenol and flavonoid content and their radical
scavenging properties using Piper betle (L.) leaves. In that, Cultivars i.e., Nov Bangla (NB), Sirugamani-1 (SGM-1)
and Halisar Sanchi (HS) were selected for this study. The total phenolic content was ranged from 95.04 to 127.33
mg/100g equivalent to gallic acid and flavonoids were ranged from 51.72 to 61.08 mg/ 100g equivalent to standards of
Catechin. In vitro antioxidant activity was estimated using 1,1-diphenyl-2-picryl hydrazyl (DPPH), free radical
scavenging activity, improved ABTS radical cation decolorization assay and ferric reducing antioxidant power (FRAP)
assay. Among all the cultivars, the highest Phenol content (93.79%) was observed for Sirugamani-1 by DPPH method
and highest Phenol content (96.12% & 6791.86 (µg/g) was obtained for Halisar Sanchi by ABTS assay and FRAP
activity respectively. The study revealed that the leaves of Piper betle (L.) has higher amount of antioxidant activity
and it could be used for any novel drug preparation.
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1. INTRODUCTION
Betel vine (Piper betle L.), commonly called paan, and
is the leaf of an evergreen, perennial vine of the
Piperaceae family. Usually betel leaves are consumed
after meals as a digestive stimulant and also mouth
freshener. It possess a number of medicinal properties,
including anti-inflammatory and oxidant activities. It
was valued as a mild stimulant and also has its use in
Ayurvedic medicine 1. The plant originated in central
and Eastern peninsular, Malaysia and distributed
throughout east Africa and also the tropical regions of
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Asia. It was also cultivated as commercial crop and also
was cultivated widely in many parts of India and Sri
Lanka 2. The use of betel leaf dated back as two
thousand years ago 3. Fresh leaves were chewed with
betel nut, (Areca catechu -Arecaceae), and other
adjuvants (betel liquid) in most parts of India 4, 5. Due to
their strong pungent aromatic flavor, betel leaves were
used as a masticatory in Asia. As per earlier reports, the
Betel leaves were contain an aromatic oil 6, minerals 7,
glycosides 8, enzymes, vitamins, essential amino acids 9
and tannins 10.
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Number of researchers have been described that betel
leaf has a widely spread in therapeutic applications.
Most of the betel leaf extract got from various chemical
substances such as ethanol, methanol and ethyl acetate
which possess antimutagenic, anti carcinogenic,
antiplaque,
antidiabetic,
anti-inflammatory
and
antibacterial activities 11-16. Eugenol is one of the main
chemical constituent of betel leaf and has been exposed
to have anti-inflammatory properties in a number of
animal studies 17. Besides the eugenol, the betel leaves
have other major constituents, hydroxychavicol, alphatocopherol, and allylpyro catechol have also play
important role to enhance the levels of growth
stimulating hormone (GSH) in mouse skin and liver 18,
19
. The anti-oxidant and anti-inflammatory properties of
Piper betle have been attributed to various parts
especially leaves. Generally leaves were having higher
phenol and flavonoid content and have been found to
have greater anti-oxidant, radical scavenging and anticancer activities 20, 21. The aim of our study was to
estimate the phenol and flavonoid content of three
different cultivars of Piper betle and their potential
radical scavenging properties of these three cultivars.
2. MATERIALS AND METHODS
2. 1. Plant Collection
Freshly harvested leaves from cultivars of Betel vine
such as Nov Bangla (NB), Sirugamani-1 (SGM) and
Halisar Sanchi (HS) were collected from Central
Horticulture Experimental Station (CHES) Hirehalli,
Tumakuru, Karnataka, India.
2.2. Chemicals
Chemicals and reagents, including Gallic acid, Catechin,
1, 1-diphenyl-2-picrylhydrazyl (DPPH), TPTZ (Tri
pyridyl tri-azine) and Ferric chloride were purchased
from Sigma Aldrich Chemical Co. Ltd., (MO, USA).
Folin–Ciocalteu reagent, Sodium nitrite, Aluminum
chloride, Sodium hydroxide, Sodium acetate and Glacial
acetic acid were purchased from Himedia Laboratories
Pvt. Ltd, Mumbai, India.
2.3. Sample Preparation
The fresh and matured leaves were crushed using pestle
and mortar. Further the samples were soaked and
extracted (cold extract) with methanol. After that
methanol was evaporated then semi solid samples were
used for analyzing the experiments.
2.4. Determination of Total Phenolic Content
The 100 mg of extract of the sample was weighed
accurately and dissolved in 100 ml of triple distilled
water. 1 ml of this solution was transferred to a test tube,
then 0.5 ml 2N of the Folin-Ciocalteu reagent and 2 ml
20% of Na2CO3 solution was added22. Ultimately this
solution was made up to 8 ml with triple distilled water
followed by vigorous shaking and finally allowed to
stand for 2 hours. After completion of this, the sample
absorbance was taken at 765 nm. These data was used to
estimate the total phenolic content using a standard
calibration curve obtained from various diluted
concentrations of gallic acid.
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2.5. Determination of Total Flavonoid Content
The 0.3 ml of 5 % NaNO2. was added to 1.0 ml of plant
extract. This mixture is allowed to stand for 2 minutes
and 0.3 ml of 10% AlCl3 was added. 2 minutes later 3.4
ml of NaOH was added to mixture and allow it to stand
for 30 minutes23. The flavonoids develop a brick red
colour with AlCl3 and NaNO2 at alkaline pH. The
absorbance of the complex is read at 510 nm. Later that
sample absorbance was observed at 510 nm against
blank. The Catechin is used as standard for this
determination.
2.6. 1, 1-diphenyl -2-picrylhydrazyl (DPPH) Radical
Scavenging Activity
The antiradical efficiency was assessed by 1,1-diphenyl
-2-picrylhydrazyl (DPPH) method as described with
significant modification 24. In this method, commercially
available methanol soluble, and stable free radical
DPPH was used. For the photometric assay, different
volumes (250, 500, 750 and 1000 µg/ ml) of the plant
extracts were taken in different test tubes. The plant
extracts volume was adjusted to 1ml with respective
volumes. The 3.5 ml of 0.1mM methanol solution of 1,
1-diphenyl-2-picrylhydrazyl radical (DPPH) was added
to these tubes and shaken vigorously. The test tubes
were allowed to stand for 30 min. at room temperature.
The control was prepared as above but without the test
extract and methanol was used for the baseline
correction. In its radical form, DPPH has an absorption
band at 517 nm, which disappears upon reduction by an
antioxidant compound or a radical species. The changes
in the absorbance of the samples were monitored at 517
nm. The results were compared with the activity of
ascorbic acid as standard. The percentage of DPPH
discolouration of the samples was calculated using the
following formula:

The percentage of reduced DPPH was plotted against
the concentration of each sample, and an IC50 value (the
concentration required to scavenge 50% of the DPPH)
was calculated.
2.7. Ferric Reducing Antioxidant Potential (FRAP)
Activity
Total antioxidants were estimated using Ferric Reducing
Antioxidant Potential (FRAP) method as described 25
with trivial modifications. Acetate buffer, Tri pyridyl
triazine (TPTZ) and Ferric chloride in 10:1:1 ratio was
freshly prepared before use. The different solvent
extracts (0.2 ml) of the sample was taken into the test
tubes and 1.8 ml of working FRAP reagent was added.
Then the tubes were kept in dark for incubation at room
temperature for 30 minutes. The developed colour was
read at 593 nm by U. V. spectrophotometer. Different
concentrations of ascorbic acid (1 µg-10 µg) were
prepared and Optical Density was read at 593 nm. The
standard graph (Concentration Vs Optical Density) was
drawn using ascorbic acid as standard. The
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concentration of samples was calculated based on the
standard curve µg/g equivalent to ascorbic acid.
2.8. 2-21-azino -bis (3-ethyl Benzo) thiazoline-6sulphonic acid (ABTS•+) Assay
Initially, the ABTS was dissolved in water with 7 mM
concentration and ethanol was added (Stock solution).
To the ABTS stock solution, the 2.45 mM potassium
persulfate is also added then ABTS radical cation
(ABTS•+) was produced by reacting the contents and
allowing the mixture to stand in the dark at room
temperature for 12–16 h before use. Since ABTS and
potassium persulfate react stoichiometrically at a ratio of
1:0.5, this will result in incomplete oxidation of the
ABTS. The radical was stable in this form for more than
two days when stored in the dark at room temperature.
For the study of phenolic compounds and food extracts,
the ABTS•+ solution was diluted with ethanol and for
plasma antioxidants with PBS, pH 7.4, to an absorbance
of 0.700 (±0.02) at 734 nm and equilibrated at 30°C.
After addition of 1.0 ml of diluted ABTS•+solution
(A734nm ) to 10 ml of antioxidant compounds or Trolox
standards (final concentration 0–15 mM) in ethanol the
absorbance reading was taken at 30°C exactly 1 min.
after initial mixing and up to 6 min. Appropriate solvent
blanks were run in each assay. All determinations were
carried out at least three times (in triplicates), on each
occasion and at each separate concentration of the
standard and samples. The percentage inhibition of
absorbance at 734 nm is calculated and plotted as a

functio3+n of concentration of antioxidants and of
Trolox for the standard reference data. The
concentration-response curve for 5 sequentially and
separately prepared stock standards of Trolox 26.
2.9. Statistical Analysis
All the above method activities and assays were
performed in triplicates and the results were represented
by their mean ± standard deviation (SD). The data was
analyzed by a one-way analysis of variance (ANOVA)
was used to evaluate significance of any differences
between the betel vine samples.
3. RESULTS AND DISCUSSION
Generally plants that have significant therapeutic
properties which have been found to be rich in
phenolics, and with high antioxidant properties 27. In the
present study, cultivars of Nov Bangla produced high
phenolic content i.e., 127.33 ± 0.62 (mg/100 g) equiv. to
Gallic acid among other cultivars of Halisar Sanchi
(122.78 ± 0.11) and Sirugamani-1 (95.04 ± 0.05). The
total phenol content and the flavonoid content of the
betel leaves have been identified as chevibetol and allyl
pyrocatechol. In the same way, the total flavonoid
content of the three cultivars were estimated and results
showed that flavonoid content (mg/100g) equiv. to
Catechin was present in Nov Bangla (61.08 ± 2.96)
cultivar among other cultivars of Halisar Sanchi (54.87
± 2.89) and SGM-1 (51.72 ± 1.11) cultivars which were
presented in Table 1.

Table 1: The Total Phenol and Flavonoid Content values of Cultivars of Piper betle
Sample
Nov Bangla
SGM-1
Halisar Sanchi

Phenol content (mg/100 g) equiv. to
Gallic acid
127.33 ± 0.62
95.04 ± 0.05
122.78 ± 0.11

Flavonoid content ( mg/100 g) equiv. to
Catechin
61.08 ± 2.96
51.72 ± 1.11
54.87 ± 2.89

Figure 1: Graphical Representation of Total Phenol and Flavonoid Contents of Cultivars of Piper betle
Different species of betel leaves such as female
(Bangalore local) type, male (Madras) type and Meetha
(sweet) type have been investigated for their antioxidant activity by FRAP (Ferric Reducing AntiOxidant Potential) assay and radical scavenging activity
by DPPH (2,2-diphenyl-1-picrylhydrazyl) assay. The
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results were shown significant antioxidant activity in
various extracts20. In the current findings, The DPPH
antioxidant activity was higher in Sirugamani-1 i.e.,
96.63 ± 0.54 cultivar among other cultivars of Halisar
Sanchi (93.79 ± 0.20) and Nov Bangla (65 ± 0.20) which
were presented in Table 2.
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Table 2: The Radical Scavenging Activity Values by DPPH assay of Cultivars of Piper betle
Samples/
Conc.µg/ml

% of DPPH inhibition
250
24.05 ± 0.28
83.64 ± 0.27
84.84 ± 0.27

Nov Bangla
SGM-1
Halisar Sanchi

500
50.95 ± 0.28
88.92 ± 0.66
89.94 ± 0.33

750
62.97 ± 0.1
92.69 ± 0.35
92.86 ± 0.28

1000
65 ± 0.20
96.63 ± 0.54
93.79 ± 0.20

Figure 2: Graphical Representation of Radical Scavenging Activity by DPPH assay of Cultivars of Piper betle

Figure 3: Graphical Representation of FRAP Reduction Activity of Cultivars of Piper betle

The FRAP reduction assay was showed that the
reduction (µg/g) equiv. Std ascorbic acid was higher in
Halisar Sanchi cultivars 6791.86 ± 96.31 followed by
Sirugamani-1( SGM-1) (4358.97 ± 74.67) and Nov

Bangla (3254.90 ± 171.97) cultivars. It was interesting
to note that Nov Bangla showed higher phenolic content
but DPPH and FRAP activities was less in this Nov
bangla cultivar (Table 3).

Table 3: The FRAP Reduction Assay of Cultivars of Piper betle
Samples/ Conc.@ 1000 µg/ ml
Nov Bangla
SGM-1
Halisar Sanchi

FRAP reduction (µg/g) equiv. Std Ascorbic acid
3254.90 ± 171.97
4358.97 ± 74.67
6791.86 ± 96.31

High content of various phenolic and non-phenolic
compounds and other uncharacterized moieties may
contribute to its use, not only as a highly nutritive,
edible plant part, but also as a nutraceutical substance, to
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be used prophylactically as well as therapeutically in
oxidative inflammatory diseases.This correlation has
been confirmed with the antioxidant activity being
detected in the extract of betel leaf 28. In contrast the
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present study showed Sirugamani-1 (SGM-1) has less
phenolic content compared to Nov Bangla and Halisar
Sanchi cultivars but produced the highest antioxidant
activity. So the study also revealed not only the phenols
and other phytochemicals constituents also may

contribute the antioxidant activity of Piper betle. But the
ABTS activity was measured above 90% in all cultivars
shows that the antioxidant activity could chemical
depended manner which were presented in Table 4.

Table 4: The ABTS inhibition Activity of Cultivars of Piper betle
Samples/
Conc. µg/ ml
Nov Bangla
SGM-1
Halisar Sanchi

250
76.74 ±1.26
63.03 ± 1.08
72.18 ± 2.34

% of ABTS inhibition
500
750
79.26 ±1.45
83.33 ± 1.98
79.14 ± 2.0
84.17 ± 1.57
84.05 ± 1.81
95.68 ± 1.08

1000
91.61 ± 0.91
92.93 ± 1.10
96.16 ± 0.55

Figure 4: Graphical Representation of ABTS inhibition Activity of Cultivars of Piper betle
4. CONCLUSIONS
The phenolic, flavonoid and antioxidant content of betel
cultivars are reported as per DPPH method, FRAP
method and ABTS assay. The total phenolic content was
assessed using Folin-Ciocateau method using Gallic
acid as standard. Inhibition of DPPH radical scavenging
activity is observed in three varieties of betel cultivars
where maximum inhibition is seen in SMG(96.63+0.54) where as minimum inhibition was
observed in Nov Bangla (65+0.20). The highest
flavonoid content was seen in Nov bangla (61.08+2.96)

whereas lowest was seen in SGM-1(51.72+2.96)
equivalent to Catechin. This paper results may lead to
several findings and therapeutically useful as drugs.
ACKNOWLEDGEMENT
Authors sincerely acknowledge to Dr. K. Hima Bindu,
Principal Scientist, Department of Floriculture and
Medicinal Crops and The Director, ICAR- Indian
Institute of Horticultural Research, Hessaraghatta Lake
Post, Bengaluru- 560089 for the identification of plant,
support and providing facilities for the research work.

REFERENCES
1.

2.
3.

4.

5.

Rintu D, Shinjini M, Kaustab M, Pramathadhip P, Umesh P.S,
et. Al, Anti-Oxidant and Anti-Inflammatory Activities of
Different Varieties of Piper Leaf Extracts (Piper Betle L.),
Journal of Nutrition and Food Sciences; 2015; 5:415.
Guha P, Betel leaf: The neglected green gold of India, Journal
of Health Economics; 2006; 19:87-93.
Krishna K.S, Geetha V.S, Kuruvilla A, Determination of local
anesthetic action of betel leaf extract alone and with betel nut
using infiltration and surface anesthesia. Journal of Natural
Medicine; 2001; 1:28-32.
Dhote S, Devi P.U, Pathak A.K, Goswami R.B, Studies on
anti-Genotoxic effect of Piper betle leaves, Journal of Natural
Remedies; 2007; 7:247-251.
Norton S.A, Betel: consumption and consequences, Journal of
the American Academy of Dermatology; 1998; 38:81-88.

ISSN: 2250-1177

[147]

6.

Nigam S.S, Purohit R.M, Chemical examination of the
essential oil of the leaves of Piper betle, Reichstoffe, Aromen,
Koerperpflegemittel; 1962; 12:185.
7. Gopalan C, Rama S.B.V, Balasubramanian S.C, Nutritive
value of Indian foods, National Institute of Nutrition,
Hyderabad, Indian Council of Medical Research: New Delhi,
1984.
8. Deshpande S.M, Upadhyay R.R, Singh R.P, Chemical study of
Piper betle leaves, Current Science; 1970; 39: 372.
9. Anonymous The Wealth of India, A Dictionary of Indian Raw
Materials and Industrial Products, Vol III, Publication and
Information Directorate CSIR: New Delhi, 1969.
10. Morton J.F, Widespread tannin intake via stimulants and
masticatories, especially guarana, kola nut, betel vine, and
accessories, Basic Life Science; 1992; 59:739-765.
11. Amonkar A.J, Nagabhushan M, D' Souza A.V, Bhide S.V,
Hydroxychavicol: A new phenolic antimutagen from betel

CODEN (USA): JDDTAO

Harini et al

12.

13.

14.

15.

16.

17.

18.

19.

Journal of Drug Delivery & Therapeutics. 2018; 8(5-s):143-148

leaf, Food and Chemical Toxicology journal; 1986; 24:13211324.
Padma P.R, Lalitha V.S, Amonkar A.J, Bhide S.V, Anti
carcinogenic effect of betel leaf extract against tobacco
carcinogens, Cancer Letter; 1989; 45:195-202.
Arambewela L.S, Arawwawala L.D, Ratna sooriya W.D,
Antidiabetic activities of aqueous and ethanolic extracts of
Piper betle leaves in rats, Journal of Ethno pharmacology;
2005; 102:239-245.
Mazura M.P, Nuziah H, Rasadah M.A, Ling S.K, Evaluation
of Piper betle on platelet activating factor (PAF) receptor
binding activities, Milwaukee Journal of Sentinel; 2007;
26:79-83.
Nalina T, Rahim Z , The crude aqueous extract of Piper betle
L and its antibacterial effect towards Streptococcus mutans,
American Journal of Biochemistry and Bio technology ; 2007;
3:10-15.
Hajare R, Darvhekar V.M, Shewale A, Patil V , Evaluation of
antihistaminic activity of piper betel leaf in guinea pig, African
Journal Pharmacy and Pharmacology; 2011; 5: 113-117.
Dohi T, Terada H, Anamura S, Okamoto H, Tsujimoto A, The
anti-inflammatory effects of phenolic dental medicaments as
determined by mouse ear edema assay, Japanese Journal of
Pharmacology; 1989; 49: 535-539.
Azuine M.A, Amonkar A.J, Bhide S.V , Chemo preventive
efficacy of betel leaf extract and its constituents on 7,12dimethylbenz(a)anthracene induced carcinogenesis and their
effect on drug detoxification system in mouse skin, Indian
Journal of Experimental Biology; 1991; 29: 346-351.
Bhide S.V, Zariwala M.B, Amonkar A.J, Azuine M.A, Chemo
preventive efficacy of a betel leaf extract against
Benzo[a]pyrene-induced for stomach tumors in mice, Journal
of Ethno pharmacology; 1991; 34: 207-213.

ISSN: 2250-1177

[148]

20. Pin K.Y, Luqman C.A, Abdulla R.A, Mazura M.P, Fadzureena
J, et. al., Antioxidant and anti-inflammatory activities of
Extracts of betel leaves (Piper betle) from solvents with
different polarities, Journal of Tropical Forest Science; 2010;
22: 448-455.
21. Jaganath I.B, Ng L. t, Piper betle Herbs-The Green Pharmacy
of Malaysia, Malaysian Agricultural Research and
Development Institute, Kuala Lumpur; 2000, pp. 81-83.
22. Hagerman A, Harvey-Mueller I, Makkar , H. P. S,
Quantification of tannins in tree foliage-In Food and
Agriculture Organization of the United Nation, A laboratory
manual, Vienna; FAO/IAEA ; 2000, p 4-25.
23. Chun O.K, Kim D.O and Lee C.Y, Superoxide radical
scavenging activity of the major poly phenols in fresh plums,
Journal of Agriculture and Food Chemistry; 2003; 51, 80678072.
24. Blois, M.S., Antioxidant Determinations by the Use of a Stable
Free Radical Nature; 1958; 181, 1199-1200.
25. Benzie, I.F., and Strain J.J, The Ferric Reducing Ability of
Plasma (FRAP) as a Measure of “Antioxidant Power”: The
FRAP Assay, Analytical Biochemistry; 1996; 239, 70-76.
26. Re R, Pellegrini N, Proteggente A, Pannala A, Yang M, RiceEvans C, Antioxidant activity applying an improved ABTS
radical cation decolorization assay, Free Radical Biology &
Medicine; 1999; 26(9-0):1231-1237.
27. Nur S.N, Nalina T, Zubaidah, H.A.R., Antioxidant and cyto
protective activities of Piper betle, Areca catechu, Un
cariagambir and betel quid with and without calcium
hydroxide, BMC Complementary and Alternative Medicine;
2013; 13:351.
28. Dasgupta N, De B, Antioxidant activity of Piper betle L. leaf
extract in vitro. Food and Agricultural Organization of the
United Nation; 2004; 88:219-222.

CODEN (USA): JDDTAO

