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ABSTRACT
Introduction: The plant Erythrina indica has been widely used as traditional Indian herbal medicine against a variety of
diseases including diarrhoea, liver disorders, dysentery and convulsion, as a diuretic, rheumatism, asthma, inflammation and
leprosy. Methods: The study was aimed to evaluate the antioxidant and free radical scavenging activities of methanolic (50%)
leaves extract of Erythrina indica by 1,1diphenyl, 2 picryl hydrazyl assay (DPPH), reducing power, nitric oxide scavenging
activity, total flavonoid content and total phenolic content. Results: All the parameters were found to be concentration
dependent and increased with increasing amounts of sample. The mechanism underlying the protective effects was assayed in
vitro and the E. indica extracts displayed dose dependent free radical activity by utilizing DPPH (IC 50= 530±1.52 μg/mL and
nitric oxide (IC50= 495±1.38 μg/mL). Conclusion: This study indicates that E. indica is a potential source of natural
antioxidant. Further investigation on the isolation and identification of antioxidant component(s) in the plant may lead to
chemical entities with potential for clinical use.
Key-words: Erythrina indica, DPPH, Nitric oxide, HPTLC, Free radical scavenging.

1. INTRODUCTION
Oxidative stress acts a major role in the pathogenesis of
diverse diseases such as atherosclerosis, alcoholic liver
cirrhosis including cancer. 1 Oxidative stress is initiated
by reactive oxygen species (ROS), such as superoxide
anion (O-2), perhydroxy radical (HOO-) and hydroxyl
radical (HO-). These radicals are formed by one electron
reduction process of molecular oxygen (O2). ROS can
easily initiate the lipid peroxidation of the membrane
lipids, causing damage of the cell membrane of
phospholipids and many other lipoproteins by
propagating a chain reaction cycle. 2 The abundant
evident suggested that the reacting oxygen species
(ROS), such as superoxide anion, hudrogen peroxide and
hydroxyl radical involve in the pathogenesis of the
various disorder and diseases.3 Thus, antioxidants
defense systems have co-evolved with aerobic
metabolism to counteract oxidative damage from ROS.
Antioxidants are exogenous (natural or synthetic) or
endogenous compounds acting in several ways including
removal of O2, scavenging reactive oxygen/nitrogen
species or their precursors, inhibiting ROS formation and
binding metal ions needed for catalysis of ROS
generation and up-regulation of endogenous antioxidant
defenses. The protective efficacy of antioxidants depends
on the type of ROS that is generated, the place of
generation and the severity of the damage.4, 5

leaves are used as laxative, diuretic, emmenagogue,
galactagogue and also used in the treatment of antihelmentic and joints pain.6,7,8 Phytochemically, Erythrina
indica contain alkaloids like N-norprotosinomenine (I),
protosinomenine (2), erysodienone (3), 3-erythroidine,
erysopine,
erythraline,
erythramine,
erysodine,
erysotrine, erythratine, N, N-dimethyltryptophan,
hyparphorine, sterols like campesterol, β-sitosterol, βamyrin. The isoflavones named as indicanines D and E
and flavonoids include apigenin, genkwanin, iso-vitexin,
swertisin, saponarin, 5-Oglucosylswertisin and 5-Oglucosylisoswertisin, and a triterpene betulin have also
been isolated. 9-11 Earlier scientific investigation of
Erythrina indica showed that the crude extract has antiosteoporotic 12, cytotoxic 13, cardiovascular 14, central
nervous system effect15, anthelmintic 16, analgesic 17,
antiulcer 18, antioxidant19, 20 and diuretic activity.21
Present study was carried out to explore the plant E.
indica with regard to their therapeutic potentials using an
in vitro free radical-scavenging assay.
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The plant Erythrina indica Lam. is a middle sized tree
widely distributed throughout India. It belongs to the
family Papilionaceae, commonly known as Mandara (in
Hindi) and Indian coral tree (in English). Traditionally its

© 2011-14, JDDT. All Rights Reserved

ISSN: 2250-1177

CODEN (USA): JDDTAO

Mujahid et al

Journal of Drug Delivery & Therapeutics; 2014, 4(4), 49-54

2. MATERIALS AND METHODS
2.1 Collection and authentication
The fresh leaves of Erythrina indica were collected from
the field area of Pallavaram, Chennai, India, in the month
of June 2011. The plant specimen was authenticated by
National Institute of Herbal Science, Plant Anatomy
Research Center, Chennai, Tamilnadu (Voucher
specimen no. PARC- 2011/ 955)
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total phenolics was calculated as gallic acid equivalents
/mg of extract.
2.6. Estimation of total flavonoids

All solvents, chemicals, solutions and reagents used in
the study were of analytical grade procured from SD
Fine Chemicals Pvt. Ltd., Mumbai, India; Fischer
Inorganic and Aromatics Pvt. Ltd., Lucknow. Required
chemical ascorbic acid, Aluminium Chloride, sodium
nitroprusside sodium nitrite, potassaium acetate, gallic
acid, rutin, trichloroacetic acid, Griess reagent and 1, 1Diphenyl-2-picrylhydrazyl (DPPH) was obtained from
Sigma-Aldrich Co MO, USA.

Total flavonoids content was estimated by aluminum
chloride colorimetric method. 26 From the (50%)
methanolic extract, 1mg/ml concentration of stock
solution was prepared. Then 0.5 ml of above stock
solution (1mg/ml) of extract was taken in 1.5 ml of
methanol, and 0.1 ml of potassium acetate (1M) was
added to reaction test tubes and volume was made up 5
ml with distilled water. After incubation at room
temperature for 30 min with intermittent shaking and
absorbance was measured at 514 nm. The calibration
curve was prepared by using rutin solutions as standard
at concentrations (10-100 μg/ml) in methanol. The
concentration of total flavonoids in the extract was
obtained by extrapolating the absorbance of rutin through
graph. The total flavonoid content was expressed as rutin
equivalent % w/w of dry extracts.

2.3 Preparation of the extract

2.7. In vitro antioxidant assay

500 g of the coarsely dried powdered material were
packed in muslin cloth and subjected to a Soxhlet
extractor for continuous hot extraction with methanol
(50%) for 72 hrs at 30 °C. Thereafter methanolic extracts
of E. indica were filtered through Whatman paper no. 42
and the resultant filtrates were concentrated under
reduced pressure and finally vacuum dried at temperature
40 °C and the pressure 760 torr to 1 bar. The yield of the
methanolic extract was 12.5 % w/w.

2.7.1 Assay for DPPH radical scavenging capacity

2.2 Chemical

2.4 Preliminary phytochemical screening
The preliminary phytochemical investigation of the
methanolic extract of E. indica showed the presence of
alkaloids, flavonoids, terpenoid, saponins and tannins as
the major phytoconstituents. A distinct chemoprofile of
the methanolic extract of E. indica was obtained using
HPTLC. Precoated TLC plates of silica-gel 60 F254 (E.
Merck, India), 0.2 mm thick, were used. Ten microliters
of the methanolic extract was spotted in the form of a
band using a CAMAG Linomat-V Automatic Spotter
(CAMAG, Switzerland) (Fig. 1). The TLC pattern of the
methanolic extract was developed using chloroform:
methanol: formic acid (7:2.7:0.3) as a solvent system. 2224
Plates were scanned in the CAMAG TLC Scanner-III
and the peaks were recorded at a wavelength of 254 nm.
The TLC and HPTLC fingerprinting studies of the
methanolic extract showed the presence of various
phytoconstituents with their respective Rf values. The
observed Rf values from TLC agreed with the HPTLC
fingerprints.
2.5 Estimation of total phenols
The total phenolic content was determined according to
the method described by Singleton (1999). [25] A suitable
aliquot of the (50 %) methanolic extract of E. indica was
placed in test tubes and made up to 1 ml with distilled
water. Then, 0.5 ml Folin-Ciocalteu reagent (1:1 with
water) and 2.5 ml sodium carbonate solution (20 %)
were added sequentially to each tube. Then, the tubes
were vortexed for 2 min, kept in the dark for 40 min and
the absorbance was recorded at 725 nm. The amount of
© 2011-14, JDDT. All Rights Reserved

The assay was performed according to the method of
Lim et al., (2003)27 with minor modification. The radical
scavenging activities of the leaves extracts E. indica
against 1, 1-Diphenyl-2- picrylhydrazyl were determined
by UV spectrophotometer at 517 nm. An aliquot of
(0.05, 0.1, 0.5, 1.0, 1.25 and 1.50 mg/ml) of extract was
mixed in a test tube containing 3 ml of methanol and 0.5
ml of 1 mM DPPH. Ascorbic acid was used as the
antioxidant standard at concentrations of 0.05 and 1.0
mg/ml. A blank solution was prepared containing the
same amount of methanol and DPPH. The reaction
mixture was incubated at 37 °C for 30 min. The radical
scavenging activity was calculated using the following
equation:
% Scavenging= [AbsControl–AbsSample]/AbsControl×100

2.7.2 Nitric oxide anion scavenging activity.
The procedure was make on the principle that sodium
nitropruside solution at physiological PH suddenly
generates nitric oxide which interects with oxygen to
generate nitric ion that was estimated by using Geiss
reagent (1% sulphanilamide, 2% phsphoric acid and
0.1% naphthylenediamine dihydrochloride).28 Scavenger
of nitric oxide competes with oxygen leading to reduce
production of nitric ion. For the experiment, an aliquot
(1ml) of different concentrations (0.05-5) of methanolic
extracts of E. indica leaves were dissolved in Phosphate
buffer solution (PBS) and added 1 ml of sodium
nitropruside (10 mM) and incubated at room temperature
for 150 min. The reaction without thee extracts sample
but equivalent amount of methanol served as control.
After incubation period, 0.5ml of Greiss was added. The
absorbance was determined by UV spectrophotometer at
546 nm. The radical scavenging activity was calculated
using the following equation:
% Scavenging= [AbsControl–AbsSample]/AbsControl×100
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2.7.3 Reducing power

3. RESULTS

The total reducing power of the extract was measured
according to the Oyaizu method 29. Extract (10, 25, 50
and 100 mg/ml) in 1 ml of distilled water was mixed
with 2.5 ml phosphate buffer (0.2 mM, pH 6.6) and 1%
of 2.5 ml potassium ferricyanide. The mixture was
incubated at 55°C for 25 min. Subsequently 2.5 ml of
trichloroacetic acid (10%) was added to the mixture,
which was then centrifuged for 10 min at 3000 rpm. The
upper layer of the solution (1.5 ml) was mixed with 1.5
ml distilled water and FeCl3 (0.3 ml, 0.1%) and the
absorbance was measured at 680 nm using UV
spectrophotometer. Elevated absorbance of the reaction
mixture indicated better reducing power.

3.1 Preliminary phytochemical screening

8. Statistical analysis
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Phytochemical testing of the methanolic extract of E.
indica leaves showed the presence of proteins, reducing
sugar, flavonoids, steroids, terpenoids and phenolic
compounds. The preliminary HPTLC studies revealed
that the solvent system, chloroform: methanol: formic
acid (7:2.7:0.3), was ideal and gave well resolved sample
peaks. The spots on the chromatogram were visualized at
254 nm (Fig. 1) with a 500 k filter at Rf values of 0.12,
0.16, 0.25, 0.34, 0.43, 0.46, 0.49, 0.57, 0.78 and 0.88.
The densitometric scanning at 254 nm gives six major
spots with an area of 14.87 %, 18.16 %, 12.26 %, 12.33
%, 11.40 % and 22.34 % at an Rf value of 0.25, 0.34,
0.43, 0.46, 0.49 and 0.57.

All the in vitro experiments were performed in triplicate.
The IC50 values were calculated by linear regression
analysis.

Figure 1: Chromatogram of HPTLC Finger printing of methanolic extract of E.indica scan at wavelength 254
nm.
3.2 Assessments of total phenolic and flavonoids
Total phenolics and flavonoids content in the methanolic
extract of E. indica was found to be 53.44±7.73 µg/mg
equivalent to gallic acid and 51.10±9.49 µg/mg

equivalent to rutin respectively. The results indicate
well-built assaciation between anti-oxidatives activities
of phenolic and flavonoids compounds are responsible
for the anti-oxidant activity of E. indica (Table- 1).

Table 1: Estimation of content of total phenolic and flavonoids
Extract
Methanolic Extract of E. indica

Phenolics content

Flavonoidal content

53.44 ± 7.73 µg/mg

51.10 ± 9.49 µg/mg

All the values are mean ± SEM. (n=4)

3.3 Effect on the DPPH radical scavenging capacity
Effect on the DPPH radical scavenging capacity: The
percentage inhibition of E.indica leaves extract at
concentrations 0.05, 0.1, 0.5, 1.0, 1.25 and 1.50 mg/mL
were 32.21, 37.55, 48.65, 82.59, 88.18 and 92.07% and
by ascorbic acid standard 36.58, 42.31, 55.12, 87.58,
© 2011-14, JDDT. All Rights Reserved

95.26 and 98.17% respectively (Figure 2). The standard
ascorbic acid presented a high scavenging effect of
98.17% at the concentration of 1.50 mg/mL. The IC50 of
the methanolic leaves extract of E. indica was found to
be 530±1.52μg/mL, which is comparable with the IC50 of
standard ascorbic acid 345±2.11 μg /mL.
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Figure 2: Effects of methanolic extract of leaves of E. indica on DPPH radical scavenging activity. Results are Mean ±
SEM three parallel measurements.
3.4 Nitric oxide scavenging assay
The leaves of E.indica extracts illustrated significant free
radical scavenging action against nitric oxide (NO)
induced release of free radicals. The percentage
inhibitions at concentrations 0.05, 0.10, 0.5, 1.0, 1.25 and
1.5 mg/mL of standard ascorbic acid illustrated 35.50,
48.64, 57.27, 74.25, 88.53 and 95.32% inhibition of

respectively and by extract 33.24, 38.56, 49.95, 67.45,
.78.16 and 89.84% respectively at same concentration
(Figure 3). The standard ascorbic acid presented a high
scavenging effect of 95.32% at the concentration of 1.5
mg/ml The IC50 of the methanolic extract of E .indica
was 495±1.38 μg/mL, which is comparable with the IC50
of standard ascorbic acid 140±2.54 μg /mL.
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Figure 3: Effects of methanolic extract of leaves of E. indica on nitric oxide anion radical scavenging activity. Results
are Mean ± SEM three parallel measurements.
3.5 Reducing activity of E.indica leaves extract
The reducing capabilities of methanolic extract of
E.indica leavas at different concentration ranging from

(10–100 mg/ml) revealed reducing significant capacity in
terms of ascorbic acid equivalent. The reducing power of
extract was found to increase as the amount of extract
increased (Fig.4).
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Figure 4: Effects of methanolic extract of leaves of E. indica on reducing power ability. Results are Mean ± S.D three
parallel measurements.
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4. DISCUSSION
There is a various evidence indicates that increased
consumption of antioxidants from fruits and vegetables
minimises the risk of degenerative diseases associated
with aging and may contribute to improvement in quality
of life by delaying the onset of various diseases. 30 The
present results demonstrate that crude (50%) methanolic
extract of E. indica posses free radical scavenging and
antioxidant capacity tested in in-vitro. The in-vitro free
radical scavenging capacity of the methanolic extract of
leaves of E. indica demonstrates effect polyvalent
phytophore and its scavenging capacity in in-vitro
assays.31 In addition to phenolic compounds, natural
flavonoids and terpenes from herbs or plant extracts are
considered as most important antioxidant components
and direct correlation has been established between total
phenolic content and flavonoidal content of the extracts
and antioxidant capacity in-vitro.32 HPTLC is a simple,
rapid, and accurate method for analyzing plant material.
33
HPTLC fingerprint has better resolution and
estimation of active constituents is done with reasonable
accuracy in a shorter time. The HPTLC method can be
used for phytochemical profiling of plants and
quantification of compounds present in plants, with
increasing demand for herbal products as medicines and
cosmetics there is an urgent need for standardization of
plant products. 34 HPTLC finger print analysis of
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methanolic extract of E. indica suggest that six distinct
peaks corresponding with different Rf values. From the
HPTLC finger print it may assure that the methanolic
extract has six different phytoconstituents. However this
HPTLC finger prints analysis given simple data. Free
radical scavenging capacity of extract was investigated
by DPPH, nitric oxide and reducing power. The results
from DPPH assay reveals that crude methanolic extract
showed efficient quenching of DPPH and nitric oxide
and thus contain free radical quenching compounds,
which act as primary radical scavengers that react with
DPPH by providing a hydrogen atom or electron
donating ability. 35 Methanolic of E indica extract
showed high IC50 values which are comparable to that of
standard ascorbic acid. The reducing potential of a
compound may refer as a important marker of its
possible antioxidant activity. 36 However, the antioxidant
activity of presumed antioxidants have been allowed to
various mechanisms, among which are anticipation of
chain initiation, binding of transition metal ion catalysts,
decomposition of peroxides. Prevention continued
hydrogen abstraction and radical scavenging. 37
Reductive capabilities of samples of E. indica were
compared with standard ascorbic acid. 38-40
Conflict of interest: We declare that we have no conflict
of interest.

REFERENCES
1.

2.
3.
4.
5.
6.

7.
8.

9.

10.
11.

12.

13.
14.

15.

Maxwell SR, Lip GY. Free radicals and antioxidants in
cardiovascular disease. Br. J. Clin. Pharmacol. 1997; 44:307317.
Pryor WA. Free radical reactions and their importance in biochemical systems. Fed Proc.1973; 32:1862-1869.
Niki E. Assessment of antioxidant capacity in vitro and in
vivo. Free Radic Biol Med. 2010; 49: 503-505.
Halliwell B. Antioxidants: The basics - what they are and how
to evaluate them. Adv Pharmacol. 1997, 38: 3-20.
Huang D, Ou B, Prior RL. The chemistry behind Antioxidant
capacity Assays. J Agric Food Chem. 2005, 53(6): 1841-56.
Kirtikar KR and Basu BD. Indian Medicinal Plants.
International Book Distributors, Dehradun, Edition 2, Vol.I,
1998.
Nadkarni KM: The Indian Materia Medica. Popular
Prakashan Publishers, Bombay, Vol. I, 2000.
Kamalraj R. Hepatoprotective effects of different fractions of
Erythrina indica in alloxan induced diabetic rats. Inter J
Pharm Sci Rev Res. 2011; 11(1): 29-31.
James HR, Christopher Deur and Mary J. Synthetic studies on
the Erythrina alkaloids. Preparation of 2-epi-erythrinitol.
Tetra Hedron Letters. 1999; 40: 6887-6890.
Ghosal S, Majumdar SK, Chakraborthi A. Erythrina
alkaloids. Avst J Chem. 1971; 24: 2733-2735.
Yadava RN, Reddy KIS. A novel prenylated flavone
glycoside from the seeds of Erythrina indica. Fitoterapia.
1999; 70(4): 357-360.
Yan Zhang. Anti Osteoporotic effect of E.variegata in
ovariectomized rats. J Ethno pharmacology. 2007; 109: 165169.
Augustine E, Nkengfack. Cytotoxic isoflavones from
Erythrina indicia. Phytochemistry. 2001; 58:1 13-1120.
G.K. Chatterjee, T.K. Gurman, Preliminary Pharmacological
screening of Erythrina indica seeds. Ind J Pharmacology.
1981;11(2): 153-158.
Saraswathy A, Ramaswamy D and Nandini DS. Invitro
Antioxidant activity and Heavy metal analysis of stem bark of
Erythrina indica Lam. Ind drugs. 2008; 45(8): 631-634.

© 2011-14, JDDT. All Rights Reserved

16. Palanivelu M, Jesupillai M. Anthelmenthic activity of leaves
of Erythrina indicaLam. The Internet J alternative Med.
2009; 2580-2584.
17. Runia Haque, Mohammad S A. Analgesic activity of
Methanol extract of the leaf of Erythrina indica. Dhaka Uni J
Pharm Sci. 2006; 5(1-2): 77-79.
18. Saket SS, Juvekar RA. Anti ulcer activity of methanol extract
of Erythrina indica Lam. Leaves in experimental animals.
Pharmacog Mag. 2009; 6(1): 396-401.
19. Periyar RRS, Toda S, Murugesan K. Phytochemical screening
and In-vitro anti-oxidant activity of methanolic root extract of
Erythrina indica. Asian Pacific J Trop Biomed 2012; S1696S1700.
20. Ajay K, Adarsh V, Kavitha D, Kranthi KA, Anurag. In-Vitro
antioxidant and antiinflammatory activities of Erythrina
indica bark. Inter J Pharma Sci Rev and Res. 2010; (5) 3:
180-188
21. Jesupillai M, Jesemine S, Palanivelu M. Diuretic Activity of
leaves of Erythrina indica. Inter J Green Phar. 2008; 4(2):
218-219.
22. Hussain MS, Fareed S, Ali M. Simultaneous HPTLC–UV530nm
analysis and validation of bioactive lupeol and stigmasterol in
Hygrophila auriculata (K. Schum) Heine. Asian Pac J Tro
Biomed. 2012; S612-S617.
23. Hussain MS, Fareed S, Ali M. Phtyochemical investigation
and hyphenated chromatographic analysis of bioactive lupeol
and stigmasterol in Sespadula extract. J Nat Pharm. 2012;
3(1): 43-53.
24. Hussain MS, Fareed S, Ali M. Hyphenated Chromatographic
Analysis of Bioactive Gallic acid and Quercetin in
Hygrophila auriculata (K. Schum) Heine Growing Wildly in
Marshy Places in India by Validated HPTLC Method. Asian
Pac J Tro Biomed. 2012; S477-S483.
25. Singleton VL, Orthofer R and Lamuela -Raventos RM.
Analysis of total phenols and other oxidation substrates and
antioxidants by means of Folin–Ciocalteau reagent. Methods
of Enzymol. 1999; 299: 152- 178.

ISSN: 2250-1177

CODEN (USA): JDDTAO

Mujahid et al

Journal of Drug Delivery & Therapeutics; 2014, 4(4), 49-54

26. Chang C, Yang M, Wen H, Chern J. Estimation of total
flavonoid content in propolis by two complementary
colorimetric methods. J Food Drug Anal. 2002; 10: 178-182.
27. Lim KT Hu, C Kitts DD. Antioxidant activity of a Rhus
verniciflua Stokes ethanol extract. Food Chem Toxicol. 2003;
39: 229-237.
28. Sreejayan N, Rao MNA. Nitric Oxide scavenging activity of
curcumonoids. J Pharm and Pharmacol.1997; 49 (1): 105107.
29. Oyaizu M. Studies on product of browning reaction prepared
from glucose amine. Jpn J Nutrition. 1986:44:307-315.
30. Rattanachitthawat S, Suwannalert P, Riengrojpitak S,
ChaiyasutC, Pantuwatana S. Phenolic content and antioxidant
activities inred unpolished Thai rice prevents oxidative stress
in rats. J Med Plants Res 2010; 4(9): 796-801.
31. Kratchanova M, Denev P, Ciz M, Lojek A, Mihailov A.
Evaluationof antioxidant activity of medicinal plants
containing polyphenol compounds,Comparison of two
extraction system. Acta Biochemica Polanica 2010; 57(2):
229-234.
32. Bozin B, Mimica-Dukic N, Samojlik I, Goran A, Igic R.
Phenolics as antioxidants in garlic (Allium sativum L.,
Alliaceae). Food Chem. 2008; 111: 925-929.
33. MS Hussain, Sheeba F, Saba A, Rahman MA, Iffat ZA, Saeed
M. Current approaches toward production of secondary plant
metabolites. J Pharm and Bioallied Sci. 2012; 4(1): 8-18.

© 2011-14, JDDT. All Rights Reserved

54

34. MS Hussain, Nazeer Ahmed KFH, Ravichandiran V, Ansari
MZH. Free radical Scavenging capacity of Natural Terpenes
from Hygrophila auriculata (Schum) Heine. Asian J Trad
Med. 2009; 4(5): 179 – 187.
35. MS Hussain, Nazeer Ahmed KFH, Ansari MZH. Studies on
diuretic activity of Hygrophila auriculata (Schum) Heine in
rats. Inter J Health Res, 2009; 2(1): 59-64.
36. Ryan L, Prescott SL. Stability of the antioxidant capacity of
twenty-five commercially available fruit juices subjected to
an in vitro digestion. Int J Food Sci Tech. 2010; 45: 11911197.
37. Akillioglu HG, Karakaya S. Changes in total phenols, total
flavonoids, and antioxidant activities of common beans and
pinto beans after soaking, cooking, and in vitro digestion
process. Food Sci Biotechnol. 2010; 19: 633-639.
38. Meydani M, Lipman RD, Han SN. The effect of long-term
dietary supplementation with antioxidants. Annals of New
York Academy of Science. 1998; 854: 352-60.
39. Pellegrini N, Simonetti P, Gardana C, Brenna O, Brighenti F,
Pietta P. Polyphenol content and total antioxidant activity of
Vini Novelli (Young red wines). J Agric Food Chem. 2000;
48(3): 732-35.
40. Umiel NB, Friedman H. Rose Petal Tea as an Antioxidantrich Beverage: Cultivar Effects. J Food Sci. 2006; 71: S42S47.

ISSN: 2250-1177

CODEN (USA): JDDTAO

