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Antimicrobial And Radical Scavenging 
Activity Of Leaf And Bark Of Pimenta 

Dioica (linn.) Merill. (myrtaceae)- A 
Comparative Study

Sachidananda Swamy H.C, Vivek M. N, Pallavi S , Manasa M, Yashoda 

Kambar , Prashith Kekuda T. R
P.G. Department of Studies and Research in Microbiology, Sahyadri Science College campus, 

Kuvempu University, Shivamogga, Karnataka, India

Abstract:The present study aimed at determining and comparing antimicrobial and radical scavenging activity of 
leaf and bark extract of Pimenta dioica (Linn.) Merill (Myrtaceae). Antibacterial activity of extracts was evaluated 
against six bacteria and two fungi by agar well diffusion assay. Radical scavenging effect of extracts was 
determined by DPPH (1,1-diphenyl-2-picrylhydrazyl) free radical scavenging assay. Leaf extract was more 
effective than bark extract against test microbes and the inhibitory effect was dose dependent. Salmonella typhi and 
Crypotococcus neoformans were highly sensitive to extracts among bacteria and fungi respectively. Extracts have 
shown dose dependent scavenging of DPPH free radicals. Leaf extract scavenged DPPH radicals more efficiently 
than bark extract. The bioactivities of leaf and bark extracts observed in this study could be attributed to the presence 
of bioactive components in the extracts. The plant can be a potent candidate for the development of agents active 
against pathogens and oxidative stress. 
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1. INTRODUCTION
Pimenta dioica (Linn.) Merill (family: Myrtaceae) 

was discovered in Jamaica during the voyages of Christopher 
Columbus. It is a tree native to West Indies and Central 
America. The plant is used in perfumery industry, food spice, 
as a natural pesticide, and folk medicine. It is known as 
Allspice due to its intricate aroma which is a combination of 
aroma from spices such as Clove, Nutmeg and Cinnamon. 
The plant is also known as Pimenta, Pimento, Clove pepper 
and Jamaica pepper. In India, the leaves are used to flavor 
rice. Various compounds such as phenylpropanoids, tannins, 
glycosides and essential oil have been isolated from the 
plant. Eugenol and Gallic acid, isolated from the plant have 
selective antiproliferative and anti-tumor properties on 
human cancer cells and their animal models. The essential oil 
from leaf and fruit have been used in perfumes, aftershaves 

 [1-5]and commercial food flavoring The berries are used for . 

flatulent indigestion, as febrifuge and are considered to have 
anthelmintic properties. The leaves are used as an 
antihypertensive in Costa Rican folk medicine. In Cuba, the 

 [2,6].seeds are used in catarrh, stomach pains  
The crude preparations/extracts, essential oil and 

their purified fractions from the plant P. dioica have shown to 
possess various biological activities. Aqueous extract from 
the fresh leaves was found to exhibit hypotensive activity in 
rats [6]. Aqueous suspension of allspice was found to exhibit 

antiinflammatory, analgesic, antipyretic, gastric antiulcer, 
 [7]and cytoprotective activities in experimental models . The 

alcoholic extract of leaves was shown to protect 
 cyclophospamide induced myelosuppression in Swiss mice

[8].
 The leaf extract showed significant antioxidant activity in 

reducing power assay, DPPH radical scavenging and Lipid 
peroxidation assays and hepatoprotective activity in carbon 

[9]tetrachloride intoxicated Wistar rats . The aqueous, acetone 
and methanolic extracts of leaves have shown to exhibit 

[10].antibacterial and ferric reducing activity in vitro  The 
tannins isolated from the air dried leaves have shown to 

[1]possess anticancer and antioxidant activities . Essential oil 
and their components are reported to possess biological 

[11] [12]  activities such as anti-termite , nematicidal , antioxidant
[13] [14]  [15]  [16], anticandidal , acaricidal  and antibacterial activity . 
The present study was conducted to determine and compare 
antimicrobial and radical scavenging activity of leaf and bark 
extract of P. dioica.  

MATERIALS AND METHODS
Collection and identification of plant material

Leaves and barks of P. dioica were collected at 
Maragalale, Thirthahalli (taluk), Shivamogga (district), 
Karnataka during June 2013. The plant materials were 
washed thoroughly, shade dried and powdered in a blender. 
The powdered leaf bark materials were stored in air-tight 
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containers.

Extraction
About 10g of dried and powdered leaf and bark of P. 

dioica were added to 100ml of methanol (HiMedia, 
Mumbai), sonicated for 30 minutes and left at room 
temperature overnight. The extracts were filtered through 
Whatman No. 1 filter paper, concentrated in vacuum under 

 [17].reduced pressure and dried in the desiccator

Antibacterial activity of leaf and bark extracts
Agar well diffusion assay was performed in order to 

determine antimicrobial activity of leaf and bark extracts of 
P. dioica against bacteria viz., Staphylococcus aureus, 
Staphylococcus epidermidis, Salmonella typhi, Entero 
bacter aerogenes, Shigella flexneri and Klebsiella 
pneumonia and fungi viz., Candida albicans and 
Cryptococcus neoformans. The test bacteria and fungi were 
grown in sterile Nutrient broth (HiMedia, Mumbai) and 
sterile Sabouraud's dextrose broth (HiMedia, Mumbai) 
respectively. The broth cultures were then aseptically 
swabbed on sterile Nutrient agar (HiMedia, Mumbai) and 
Sabouraud's dextrose agar (HiMedia, Mumbai) using sterile 
cotton swabs. Wells of 6mm diameter were made in the 
inoculated plates using sterile cork borer. 100ìl of leaf and 
bark extracts (20mg/ml of 25% dimethyl sulfoxide 
[DMSO]), standard antibiotic (1mg/ml of sterile distilled 
water) and DMSO (25%, in sterile water) were filled into 
labeled wells. Fluconazole and Chloramphenicol were used 
as reference antifungal and antibacterial antibiotic 
respectively. The plates were incubated at 37oC for 24 hours 

[18].and the zone of inhibition was recorded 

DPPH free radical scavenging assay
The radical scavenging ability of leaf and bark 

extracts of P. dioica was determined on the basis of the 
radical scavenging effect on the DPPH free radical. Here, 
1ml of different concentrations of extracts was mixed with 
3ml of DPPH solution (0.004% in methanol) in labeled 
tubes. The tubes were incubated in dark for 30 minutes at 
room temperature and the optical density was measured at 
517nm. The absorbance of the DPPH control (without 
extract/standard) was also noted. Ascorbic acid was used as 
reference standard. The scavenging activity was calculated 
using the formula: Scavenging activity (%) = [(Ao – Ae) / 
Ao] x 100, where Ao is absorbance of DPPH control and Ae 

[18]
is absorbance of DPPH in the presence of extract/standard . 
The IC50 value for each extract was calculated. IC50 denotes 
the concentration of extract required to scavenge 50% of 
DPPH free radicals.

RESULTS
The result of antimicrobial potential of leaf and 

bark extracts is shown in Table 1. The extracts were able to 
inhibit test microorganisms dose dependently. All the test 
bacteria and fungi were found to be susceptible to both 
extracts but to varied extents. Leaf extract was more effective 
in inhibiting test microbes than bark extract as revealed by 
wider zones of inhibition. Among bacteria, high 
susceptibility was recorded in case of S. typhi followed by E. 

aerogenes, S. aureus, S. epidermidis, S. flexneri and K. 
pneumoniae. Among fungi, C. neoformans was inhibited to 
high extent by extracts when compared to C. albicans. The 
test bacteria and fungi were highly sensitive to reference 
antibiotics when compared with the extracts. No inhibitory 
activity was displayed by DMSO. 

Table 1: Antimicrobial activity of leaf and bark extract 
of P. dioica

The efficacy of leaf and bark extracts of P. dioica to 
scavenge radicals was determined by DPPH radical 
scavenging model and the result is shown in Figure 1. Here, 
the extent of bleaching of color of DPPH radicals (purple to 
yellow) in the presence of varying concentrations of extracts 
was monitored at 517nm. Scavenging of DPPH free radicals 
by different concentrations of leaf and bark extract of P. 
dioica was found to be dose dependent. Among extracts, high 
scavenging potential was displayed by leaf extract (IC50 
28.88µg/ml) than bark extract (IC50 35.84 µg/ml). However, 
the scavenging effects of extracts were lesser than that of 
ascorbic acid (IC50 2.84 µg/ml). 

Figure 1: DPPH radical scavenging activity of leaf and 
bark extract of P. dioica

DISCUSSION
Medicinal plants have found their use since 

centuries as remedies for various types of diseases of humans 
and animals. Antimicrobial agents from plant origin have 

nd thenormous therapeutic potential. During the 2  half of the 20 
century, the wide acceptance of traditional system of 

Antimicrobial And Radical Scavenging Activity Of Leaf And Bark......

Test bacteria 

Zone of inhibition in cm 

Bark extract Leaf extract 
Antibiotic 

25mg/ml 10mg/ml 25mg/ml 10mg/ml 

S. typhi 1.8 1.5 2.0 1.6 4.0 

E. aerogenes 1.6 1.4 1.8 1.4 3.5 

S. flexneri 1.3 1.0 1.5 1.0 3.8 

K. pneumoniae 1.1 0.8 1.4 1.0 3.4 

S. epidermidis 1.4 1.0 1.6 1.2 3.5 

S. aureus 1.5 1.0 1.7 1.1 4.2 

C. albicans 1.0 0.0 1.2 0.8 3.9 

C. neoformans 1.2 0.8 1.3 1.0 4.1 
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medicine as an alternate form of primary healthcare and the 
problems associated with the development of drug resistance 
during antibiotic therapy led the researchers to investigate 
antimicrobial efficacy of several plants. Antimicrobial 
agents from plant origin are effective in disease treatment 
and lack side effects that are commonly associated with 
synthetic drugs. The plant components are also effective 
against drug resistant microbes. A number of studies have 
been carried out on the efficacy of the plants and plant 

[19-30]derived agents against infectious microorganisms . In the 
present study, we have evaluated antimicrobial potential of 
methanol extract of leaf and bark of P. dioica. It was observed 
that leaf extract was more effective in inhibiting test 
microbes than bark extract. In an earlier study, Khandelwal et 

[10]al.  observed antibacterial activity in acetone and methanol 
extract of leaves of P. dioica. However, these extracts were 
not inhibitory to fungi. The essential oil was found to exhibit 

[14]  [16]anti-candidal  and antibacterial activity .
An excessive production of free radicals, 

particularly reactive oxygen species such as superoxide 
radical, hydroxyl radical and others, results in a situation 
called oxidative stress which is implicated in several diseases 
or disorders. In oxidative stress, macromolecules such as 
proteins, lipids and nucleic acids suffer severe damage. The 
harmful effects of free radicals are reduced by substances 
termed antioxidants. Antioxidants may be endogenous or 
obtained from external sources such as diet or medicinal 
plants and are known to act at different levels viz., 

[31-33]prevention, interception and repair . Synthetic 
antioxidants such as butylhydroxyanisole (BHA), 
butylhydroxytoluene (BHT) or propyl gallate (PG) have 
been widely used but are reported to be carcinogenic and 
mutagenic on chronic consumption. Thus, discovery of new, 
safe and effective antioxidants is of considerable interest in 
preventive medicine. Recent studies have shown that 
consumption of plants and their products can bring down the 
risk of chronic diseases produced due to oxidative stress. The 
protective effect of plants may be attributed to the presence 

 [34-37]of natural antioxidant compounds . 
A number of methods are available to evaluate free 

radical scavenging activity of samples. The method of 
scavenging DPPH radicals is one of the widely used methods 
to determine radical scavenging activity of a various type of 

[17,28,31,36-42]samples including plant extracts . DPPH is a stable, 
organic, nitrogen centred free radical with an absorption 
maximum band around 515-528nm (517nm). The radical 
accepts an electron or hydrogen atom and becomes a stable 
diamagnetic molecule. The effect of antioxidants on 
scavenging DPPH radical is due to their hydrogen donating 
ability. The antioxidants reduce the purple colored DPPH 
radical to a yellow colored compound diphenyl 
picrylhydrazine and the extent of reaction will depend on the 

 [38,40,43]hydrogen donating ability of the antioxidants . 
In this study, the decrease in absorption of DPPH in 

the presence of various concentrations of leaf and bark 
extracts was measured at 517nm. It was observed that the 
scavenging potential of extracts increased with increasing 
concentrations. Leaf extract was able to scavenge radicals to 
higher extent than bark extract as revealed by lesser IC50 

value. Although the scavenging abilities of extracts were 
lesser than that of ascorbic acid, it was evident that the 
extracts showed hydrogen donating ability and therefore the 
extracts could serve as free radical scavengers, acting 

 [38]possibly as primary antioxidants . In a study, tannins 
isolated from leaves of P. dioica have shown to possess 
marked antioxidant activity including DPPH radical 

[1]scavenging activity . The aqueous extract and the essential 
oil of P. dioica leaves were found to exhibit DPPH radical 

 [16]
scavenging activity . 

CONCLUSION
In the present study, we have observed marked 

antimicrobial and radical scavenging activity of leaf extract 
of P. dioica when compared with the bark extract. The 
observed biological activities could be attributed to the 
presence of bioactive components in the crude extracts. The 
plant can be used as a potent candidate for the development 
of agents that are active against pathogenic microbes and 
oxidative stress. 

ACKNOWLEDGEMENTS
Authors are thankful to Dr. N. Mallikarjun, 

Associate Professor and Chairman, Dr. R. Onkarappa, 
Associate Professor, P.G. Department of Studies and 
Research in Microbiology and Principal, Sahyadri Science 
College (Autonomous) for providing all facilities and moral 
support to conduct work. 

REFERENCES
I.Marzouk MSA, Moharram FA, Mohamed MA, Gamal-
Eldeen AM, Aboutabl EA. Anticancer and antioxidant 
tannins from Pimenta dioica leaves. Zeitschrift für 
Naturforschung C 2007; 62: 526-536
II.Volpato G, Godinez D, Beyra A, Barreto A. Uses of 
medicinal plants by Haitian immigrants and their 
descendants in the Province of Camagüey, Cuba. Journal of 
Ethnobiology and Ethnomedicine 2009, 5:16
III.Rao PS, Navinchandra S, Jayaveera KN. An important 
spice, Pimenta dioica (Linn.) Merill: A Review. International 
Current Pharmaceutical Journal 2012, 1(8): 221-225
IV.Rao PS, Navinchandra S, Jayaveera KN. HPTLC analysis 
of the essential oil from Pimenta dioica leaf. Journal of 
Applied Pharmaceutical Science 2012; 2(12): 141-148
V.Zhang L, Lokeshwar BL. Medicinal properties of the 
Jamaican pepper plant Pimenta dioica and Allspice. Current 
Drug Targets 2012; 13(14): 1900-1906
VI.Suarez A, Ulate G, Ciccio JF. Hypotensive action of an 
aqueous extract of Pimenta dioica (Myrtaceae) in rats. 
Revista de Biología Tropical 2000; 48(1): 53-58
VII.Al-Rehaily AJ, Al-Said MS, Al-Yahya MA, Mossa JS, 
Rafatullah S. Ethnopharmacological Studies on Allspice 
(Pimenta dioica) in Laboratory Animals. Pharmaceutical 
Biology 2002; 40(3): 200-205
VIII.Nayak Y, Abhilash D. Protection of cyclophosphamide 
induced myelosuppression by alcoholic extract of Pimenta 
dioica leaves in mice. Pharmacologyonline 2008; 3: 719-723
IX.Nayak Y, Abhilash D, Vijayanarayan K, Fernades J. 
Antioxidant and hepatoprotective activity of Pimenta dioica 
leaves extract. Journal of Cell and Tissue Research 2008; 

Antimicrobial And Radical Scavenging Activity Of Leaf And Bark......

3



.

8(3): 1571-1576.
X.Khandelwal P, Upendra RS, Raftaniamiri Z, Ramachandra 
GG. Assessment of biotherapeutic potential of Pimenta 
dioica (Allspice) leaf extract. International Journal of 
Pharmaceutical Sciences and Research 2012; 3(9): 3379-
3383
XI.Seo SM, Kim J, Lee SG, Shin CH, Shin SC, Park IK. 
Fumigant antitermitic activity of plant essential oils and 
components from Ajowan (Trachyspermum ammi), Allspice 
(Pimenta dioica), caraway (Carum carvi), dill (Anethum 
graveolens), Geranium (Pelargonium graveolens), and 
Litsea (Litsea cubeba) oils against Japanese termite 
(Reticulitermes speratus Kolbe). Journal of Agricultural and 
Food Chemistry 2009; 57(15): 6596-6602
XII.Park I, Kim J, Lee S, Shin S. Nematicidal activity of 
plant essential oils and components from Ajowan 
(Trachyspermum ammi), Allspice (Pimenta dioica) and 
Litsea (Litsea cubeba) essential oils against pine wood 
nematode (Bursaphelenchus xylophilus). Journal of 
Nematology 2007; 39(3): 275-279
XIII.Padmakumari KP, Sasidharan I, Sreekumar MM. 
Composition and antioxidant activity of essential oil of 
pimento (Pimenta dioica (L) Merr.) from Jamaica. Natural 
Product Research 2011; 25(2): 152-160
XIV.Kamble VA. In vitro anticandidal activity of Pimenta 
dioica (Allspice) essential oil against clinical isolates of 
Candida albicans and non-albicans candida. International 
Journal of Life Science and Pharma Research 2012; 2(3): 
150-158 
XV.Martinez-Velazquez M, Castillo-Herrera GA, Rosario-
Cruz R, Flores-Fernandez JM, Lopez-Ramirez J, 
Hernandez-Gutierrez R, Lugo-Cervantes EC. Acaricidal 
effect and chemical composition of essential oils extracted 
from Cuminum cyminum, Pimenta dioica and Ocimum 
basilicum against the cattle tick Rhipicephalus (Boophilus) 
microplus(Acari: Ixodidae). Parasitology Research 2011; 
108(2): 481-487
XVI.Kumar HB, Badarudin A, Jose A. DPPH Radical 
scavenging activity and antibacterial activity of Pimenta 
dioica (L.) Merr. Oriental Journal of Chemistry 2010; 26(4): 
1501-1505
XVII.Vinayaka KS, Swarnalatha SP, Preethi HR, Surabhi 
KS, Kekuda PTR and Sudharshan SJ. Studies on in vitro 
antioxidant, antibacterial and insecticidal Activity of 
methanolic extract of Abrus pulchellus Wall (Fabaceae). 
African Journal of Basic and Applied Sciences 1(5-6); 2009: 
110-116
XVIII.Vivek MN, Swamy SHC, Manasa M, Pallavi S, 
Kambar Y, Asha MM, Chaithra M, Kekuda PTR, Mallikarjun 
N, Onkarappa R. Antimicrobial and Antioxidant activity of 
leaf and flower extract of Caesalpinia pulcherrima, Delonix 
regia and Peltaphorum ferrugineum. Journal of Applied 
Pharmaceutical Science 2013; 3(8): 64-71
XIX.Nostro A, Germano MP, D'Angelo V, Marino A, 
Cannatelli MA. Extraction methods and bioautography for 
evaluation of medicinal plant antimicrobial activity. Letters 
in Applied Microbiology 2000; 30: 379-384
XX.Nascimento GGF, Locatelli J, Freitas PC, Silva GL. 
Antibacterial activity of plant extracts and phytochemicals 
on antibiotic-resistant bacteria. Brazilian Journal of 

Microbiology 2000; 31: 247-256
XXI.Ahmad I, Beg AZ. Antimicrobial and phytochemical 
studies on 45 Indian medicinal plants against multi-drug 
resistant human pathogens. Journal of Ethnopharmacology 
2001; 74: 113-123
XXII.Rajakaruna N, Harris CS, Towers GHN. Antimicrobial 
activity of plants collected from serpentine outcrops in Sri 
Lanka. Pharmaceutical Biology 2002; 40(3): 235-244
XXIII.Holetz FB, Ueda-Nakamura T, Filho BPD, Cortez 
DAG, Morgado-Diaz JA, Nakamura CV. Effect of essential 
oil of Ocimum gratissimum on the trypanosomatid 
Herpetomonas samuelpessoai. Acta Protozoologica 2003; 
42: 269-276
XXIV.Sartoratto A, Machado ALM, Delarmelina C, Figueira 
GM, Duarte CT, Rehder VLG. Composition and 
antimicrobial activity of essential oils from aromatic plants 
used in Brazil. Brazilian Journal of Microbiology 2004; 35: 
275-280
XXV.Manjunatha BK, Patil HSR, Vidya SM, Kekuda TRP, 
Mukunda S, Divakar R. Studies on the antibacterial activity 
of Mucuna monosperma DC. Indian Drugs 2006; 43: 150-
152
XXVI.Al-Bakri AG, Afifi FU. Evaluation of antimicrobial 
activity of selected plant extracts by rapid XTT colorimetry 
and bacterial enumeration. Journal of Microbiological 
Methods 2007; 68: 19-25
XXVII.Mattana CM, Satorres SE, Sosa A, Fusco M, Alcaraz 
LE. Antibacterial activity of extracts of Acacia aroma against 
methicillin-resistant and methicillin-sensitive 
Staphylococcus. Brazilian Journal of Microbiology 2010; 
41: 581-587
XXVIII.Kekuda PTR, Rakesh KN, Dileep N, Junaid S, 
Pavithra GM, Gunaga SS, Megha VH and Raghavendra HL. 
Antimicrobial and Antioxidant activity of Anaphalis lawii 
(Hook.f.) Gamble. Science Technology and Arts Research 
Journal 2012; 1(3): 8-16
XXIX.Mabona U, Viljoen A, Shikanga E, Marston A, 
Vuuren VS. Antimicrobial activity of southern African 
medicinal plants with dermatological relevance: From an 
ethnopharmacological screening approach, to combination 
studies and the isolation of a bioactive compound. Journal of 
Ethnopharmacology 2013; 148(1): 45-55
XXX.Yildirim AB, Karakas FP, Turker AU. In vitro 
antibacterial and antitumor activities of some medicinal 
plant extracts, growing in Turkey. Asian Pacific Journal of 
Tropical Medicine 2013; 6(8): 616-624
XXXI.Devasagayam TPA, Boloor KK, Mishra KP. Some 
new methods for free radical research. SFRR-India Bulletin 
2003; 2(2): 20-28
XXXII.Dixit P, Ghaskadbi S, Mohan H and Devasagayam 
TPA. Antioxidant properties of germinated fenugreek seeds. 
Phytotherapy Research 2005; 19: 977-983
XXXIII.Bektasoglu B, Celik SE, Ozyurek M, Guclu K, 
Apak R. Novel hydroxyl radical scavenging antioxidant 
activity assay for water-soluble antioxidants using a 
modified CUPRAC method. Biochemical and Biophysical 
Research Communications 2006; 345: 1194-1200
XXXIV.Diplock AT, Charleux JL, Crozier-Willi G, Kok FJ, 
Rice-Evan C, Roberfroid M, Stahl W, Vina-Ribes J. 
Functional food science and defense against reactive oxygen 

Antimicrobial And Radical Scavenging Activity Of Leaf And Bark......

4



.

species. British Journal of Nutrition 1998; 80 (S1): 77S-112S
XXXV. Choi Y, Jeong H and Lee J. Antioxidant activity of 
methanolic extracts from some grains consumed in Korea. 
Food Chemistry 2007; 103: 130-138
XXXVI.Rekha C, Poornima G, Manasa M, Abhipsa V, Devi 
PJ, Kumar VHT, Kekuda PTR. Ascorbic Acid, total phenol 
content and antioxidant activity of fresh juices of four ripe 
and unripe Citrus fruits. Chemical Science Transactions 
2012; 1(2): 303-310
XXXVII.Junaid S, Rakesh KN, Dileep N, Poornima G, 
Kekuda TRP, Mukunda S.  Total phenolic content and 
antioxidant activity of seed extract of Lagerstroemia 
speciosa L. Chemical Science Transactions 2013; 2(1): 75-
80
XXXVIII.Chung Y, Chien C, Teng K, Chou S. Antioxidative 
and mutagenic properties of Zanthoxylum ailanthoides Sieb 
& zucc. Food Chemistry 2006; 97: 418-425
XXXIX.Elmastas M, Gulcin I, Isildak O, Kufrevioglu OI, 
Ibaoglu K and Aboul-Enein HY. Radical scavenging activity 
and antioxidant capacity of Bay leaf extracts. Journal of 
Iranian Chemical Society 2006; 3(3): 258-266
XL.Kaviarasan S, Naik GH, Gangabhagirathi R, Anuradha 
CV, Priyadarshini KI. In vitro studies on antiradical and 
antioxidant activities of fenugreek (Trigonella foenum 
graecum) seeds. Food Chemistry 2007; 103: 31-37
XLI.Kekuda PTR, Vinayaka KS, Swathi D, Suchitha Y, 
Venugopal TM, Mallikarjun N. Mineral Composition, Total 
Phenol Content and Antioxidant Activity of a Macrolichen 
Everniastrum cirrhatum (Fr.) Hale (Parmeliaceae). E-
Journal of Chemistry 2011; 8(4): 1886-1894
XLII.Poornima G, Kekuda TRP, Vinayaka KS. Antioxidant 
efficacy of Olea dioica Roxb (Oleaceae) leaves. 
Biomedicine 2012; 32(4): 506-510
XLIII.Bondent V, Brand-Williams W, Bereset C. Kinetic and 
mechanism of antioxidant activity using the DPPH free 
radical methods. Lebensmittel Wissenschaft Technologie 
1997; 30: 609-615

Antimicrobial And Radical Scavenging Activity Of Leaf And Bark......

5



Publish Research Article
International Level Multidisciplinary Research Journal

For All Subjects

Dear Sir/Mam,
       We invite unpublished research paper.Summary of Research 
Project,Theses,Books and Books Review of publication,you will be pleased to 
know that our journals are

Associated and Indexed,India

?

?OPEN J-GATE
International Scientific Journal Consortium     Scientific

Associated and Indexed,USA

?Google Scholar
?EBSCO
?DOAJ
?Index Copernicus
?Publication Index
?Academic Journal Database
?Contemporary Research Index
?Academic Paper Databse
?Digital Journals Database
?Current Index to Scholarly Journals
?Elite Scientific Journal Archive
?Directory Of Academic Resources
?Scholar Journal Index
?Recent Science Index
?Scientific Resources Database

Indian Streams Research Journal
                          258/34 Raviwar Peth Solapur-413005,Maharashtra

Contact-9595359435
E-Mail-ayisrj@yahoo.in/ayisrj2011@gmail.com

Website : www.isrj.net


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

