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ABSTRACT 

 

Here, we explored the medicinal uses of the novel biogenic silver nanoparticles of Eugenia uniflora L. (E. uniflora) seed extract as a cost effective, 

eco-friendly, reducing and stabilizing compounds. This study describes the synthesis of silver nanoparticles from Eugenia uniflora L. (E. uniflora) 
seed extract and their antioxidant, antibacterial and cytotoxic potential. Biosynthesis of AgNPs was monitored by UV-visible spectroscopy which 

revealed intense surface plasmon resonance bands at 447 nm and X-ray diffraction were employed to identify various functional groups and 

crystalline nature of AgNPs. Scanning electron microscopy studies demonstrated that synthesized particles were crystalline in nature with average 
size of 78-100nm. In vitro antioxidant effects were analyzed by butylated hydroxytoluene (BHT)) and 2,2-diphenyl-1-picrylhydrazyl (DPPH), which 

exhibited antioxidant activity there in the particles could scavenges the stable free radical DPPH of 75% to that o positive control BHT. The value of 

50% inhibition concentration (IC50) of Standard BHT is 65.55 and E. uniflora is 38.63µg/ml. The antibacterial activity of green AgNPs displayed 

better zone of inhibition against selected human pathogens. The present study also investigated the toxicity effect of biogenic AgNPs against human 

prostate cancer cells (PC-3) and the inhibitory concentrations (IC50) were found to be 6.25μg/ml, respectively. It could be concluded that E. uniflora 

seed extract AgNPs can be used efficiently for potential antioxidant, antibacterial and cytotoxic potential AgNPs with potent biomedical applications. 
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INTRODUCTION 

 

Photochemical reduction and heat vaporization are widely used 

methods for the synthesis of silver nanoparticles 1, 2. These 

processes involve several toxic chemicals as reducing agents. 

Because of using noble metal nanoparticles in areas of human 

contact 3, there is an emergent need to develop eco-friendly 

biosynthesis processes that hinders the use of toxic chemicals. 

Recently, bio-green method using medicinal plant extract has 

gained the unique importance due to non-toxic and less time 

requirement in the synthesis of nanoparticles. Nanotechnology is 

an interdisciplinary approach in biochemical applications and 

focusing on synthesis of nanoparticles having improved 

antibacterial and antioxidant properties against the degenerative 

diseases and cancer 4. Currently, research trends in natural and, 

synthetic antioxidant led the screening and identification of new 

antioxidants from the plant sources. Synthetic antioxidant is 

reported to have various properties such as antiallergencity, 

anticarcinogenicity, antiaging activity and anti-mutagenicity 5. 

Antioxidant activity in plant extract is due to the redox potential 

of phytochemicals 6, which can play an important role in 

quenching singlet and triplet oxygen, decomposing the 

peroxides or neutralizing the free radicals. Therefore, it is 

assumed that higher antioxidant activity of nanoparticles is 

might be due to the preferential adsorption of the antioxidant 

material from the extract onto the surface of the nanoparticles. 

 

Eugenia uniflora L. is a well-known medicinal plant belongs to 

the family Myrtaceae, popularly known as surinam cherry was 

useful herbal drug in India and it is used as reductant and 

stabilizer for silver nanoparticles 7. The use of E. uniflora has a 

long history in folk medicine of many countries. E. uniflora 

seeds and leaves are used as an antioxidant, hypertensive, anti-

inflammatory and hypoglycemic agent 8. It may also reduce 

weight, blood pressure and serve as a diuretic 9. With these 

evidences, this study was designed to synthesize AgNPs using 

E. uniflora seed extract and in vitro assessment of their 

antioxidant, antibacterial and cytotoxic potential.  

 

MATERIALS AND METHODS 

Plant collection and Authentication 

 

The seeds of Eugenia uniflora L. were collected from College of 

Horticulture, Horticulture form Yelawala, Mysuru, Karnataka, 

India. It was authenticated by Dr. G.V.S. Murthy, Director, 

Botanical Survey of India, Tamil Nadu Agricultural University 

Campus, Coimbatore, Tamil Nadu, India. A voucher specimen 

was deposited in the laboratory for future reference 

(BSI/SRC/5/23/2016Tech./882).  

 

Sample preparation and phytochemical screening  

 

Fresh seed Eugenia uniflora L. extract was used for the bio-

reduction of AgNO3 to Ag. 10 g of fresh seeds were washed 

thoroughly and ground into a fine powder in a 500 ml 

Erlenmeyer flask along with 100 ml of double distilled water. 

Further, the pure seed extract was separated by reiterated 

vacuum filtration and then stored at 4˚C and used for further 

experiments. The phytochemical screening of fresh E. uniflora 

seed extract was performed as per previous procedures 10, 11. 
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Chemicals and preparation of AgNO3 solution 

 

AR-grade silver nitrate (AgNO3) was purchased from Finar 

Chemicals and fresh 0.01697 g of AgNO3 was dissolved in 100 

ml double distilled water (Millipore) to produce 1 mM solution 

of AgNO3. 

 

Synthesis of silver nanoparticles (AgNPs) 

 

Synthesis of AgNPs methodology was developed according to 

with minor modifications 12. 30 g of fresh unripe seeds in 100 ml 

distilled water (Millipore) are crushed and filtered by using 

Whatman No.1 filter paper. 1 mM of 100 ml Silver nitrate 

solution was prepared in a 250 ml beaker covered with 

aluminium foil, and kept in a magnetic stirrer. With vigorous 

stirring, 10 ml of seed extract was added drop wise to the silver 

nitrate solution. With vigorous stirring, the extract was added 

drop wise to the AgNO3 solution and the total volume was made 

up to 100 ml by addition of double distilled water. The colour 

changed from light yellow to dark brown after continuous 

stirring for 4hrs. The AgNPs synthesis was confirmed by 

UV/visible spectra at 350-700 nm and ʎmax was noted.    

 

Characterization of AgNPs 

 

Characterization of nanoparticles is important to understand and 

control nanoparticle synthesis and applications 13. The formation 

of AgNPs was confirmed by sampling the reaction mixture at 

regular intervals and the absorption maximum was scanned by 

UV-Visible spectra, in a range of wavelength between 350 and 

700 nm using HITACHI U-2900 Double beam spectrometer. 

The X-ray diffraction (XRD) patterns of the silver nanoparticles 

were recorded using Smart Lab 3kW, Item (C/N) 2080B211, 

Rigaku Corporation Made in Japan. DLS measurements were 

carried out with a DLS particle size analyzer (Microtrac.INC 

W3231 Made in USA) to estimate the average size distribution 

of the prepared particles. Scannining electron microscopy 

(SEM) analysis was performed (HITACHI S-3400N) to study 

the morphology of the AgNPs.   

 

IN VITRO ANTIOXIDANT ASSAY 

DPPH free radical scavenging assay 

 

1, 1-Diphenyl-2-picrylhydrazyl (DPPH) free radical scavenging 

potential of the AgNPs was determined using the method by 14. 

Various concentrations (20, 40, 60, 80 and 100 µg/ml) of 

AgNPs and standard butylated hydroxytoluene (BHT) were 

taken in different test tubes. In the above samples, 1 mL of 

freshly prepared DPPH (0.1 mM) dissolved in methanol was 

added and vortexed thoroughly. Finally, the solution was 

incubated in dark place for 30 min. The absorbance of stable 

DPPH was recorded at 517 nm. The DPPH (containing no 

sample) was used as a control prepared using the same 

procedure. The free radical scavenging activity was expressed as 

the inhibition percentage. The inhibition percentage was 

calculated using the following formula  

 

Percentage of radical scavenging activity = Control OD – 

Sample OD / Control OD ×100 

 

BHT was taken as reference standard. The percentage inhibition 

vs. concentration was plotted and the concentration required for 

50% inhibition of radicals was expressed as IC50 value.    

 

Evaluation of the bactericidal activity 

 

The bactericidal activity of the AgNPs was evaluated against the 

clinical isolates Staphylococcus aureus, Bacillus subtilis, 

Micrococcus luteus (Gram-positive) and 

Escherichia coli, Pseudomonas aeruginosa (Gram-negative) 

obtained from the Postgraduate Department of Biochemistry, 

JSS College of Arts, Commerce and Science (Autonomous), 

Mysuru-570025, Karnataka, India. The bactericidal activity was 

carried out with 24 h active cultures by employing the disc 

diffusion method 15. About 150 CFU/mL of inoculums was 

swabbed onto nutrient agar plates uniformly and allowed to dry 

in a sterile environment. Sterile disc of 6 mm (HIMEDIA) was 

loaded with different concentration of AgNPs (5, 10 and 15 

µg/ml) solutions, and another disc was dipped in 1 µg/ml of 

antibiotic ampicillin was used as positive control. The plates 

were incubated at 26˚C for 2 days to measure the zone of 

inhibition. The mean was calculated by performing the 

experiments in triplicates. 

 

CYTOTOXIC ACTIVITY 

MTT Assay 

 

The cytotoxic activity of on PC-3 cells (Prostate cancer cells) 

was determined by the MTT assay 16. Cells (1 × 105/well) were 

plated in 0.2 ml of medium/well in 96-well plates. Incubate at 5 

% CO2 incubator for 72 hours. Then, add various concentrations 

of the samples in 0.1% DMSO for 48hrs at 5 % CO2 incubator. 

After removal of the sample solution and 20µl/well (5mg/ml) of 

3-(4, 5-dimethyl-2-thiazolyl)-2, 5-diphenyl-tetrazolium bromide 

(MTT) in phosphate- buffered saline solution was added. After 

4hrs incubation, 1ml of DMSO was added. Viable cells were 

determined by the absorbance at 540nm. Measurements were 

performed and the concentration required for a 50% inhibition 

of viability (IC50) was determined graphically. The effects of the 

samples on the proliferation of PC-3 cells were expressed as the 

% cell viability, using the following formula 

 

% of Cell viability = PC-3 of treated cells / PC-3 of control cells 

×100 

 

Statistical analysis 

 

The results were expressed as mean ± SD of three independent 

experiments (P<0.01). IC50 values were calculated from DPPH 

assay and subjected to statistical analysis. 

 

RESULTS  

Visual observation and UV-Vis spectroscopy 

 

The addition of Eugenia uniflora seed extract to the aqueous 

AgNO3 solution resulted in the pale yellow to reddish brown 

colour surface plasmon resonance (SPR) is shown in (Fig.1). 

The reduction of aqueous Ag+ ions to Ago by the Eugenia 

uniflora seed extract was simply analyzed by UV-visible 

spectroscopy. The UV-Vis spectra of the AgNPs band occur 

near 420 nm is shown in (Fig.2) indicating the formation of 

AgNPs due to reduction of silver ions by active molecules 

present in the seed extract. In accordance with previous 

literature studies were also reported by many researchers 17, 18. 

The brown color confirms that it was due to the reduction of Ag+ 

which indicates the formation of AgNPs. 

 

X-ray diffraction (XRD) measurement 

 

The X-ray diffraction pattern of the biosynthesised AgNPs from 

the seed extract is shown in (Fig.3). The intensity data were 

collected over a 2 theta range of 20˚- 80˚. The strong peak was 

located at 11.24˚, 7.86˚, 21.40˚. The three diffraction peaks 

located at 11.24˚, 7.86˚, 21.40˚. A sharp and strong diffraction 

peak centered at 11.24˚ was appeared and indicated the 

reflections of metallic silver. The sharp peaks clearly indicate 



Dugganaboyana Guru Kumar et al. Int. Res. J. Pharm. 2017, 8 (11) 

 

111 

the synthesized AgNPs are crystalline in nature, with a face-

centered cubic (fcc) structure. 

 

Scanning electron microscopy (SEM) measurement 

 

The SEM analysis was used to determine the structure of the 

reaction products that were formed. The morphology of the 

AgNPs was predominantly showed in (fig.4) individual silver 

particles as well as a number of aggregates. SEM images of 

AgNPs derived from the seed extract of E. uniflora showed 

spherical shaped with the average range of particle size 

distribution from 78 nm.  

 

Antioxidant activity of AgNPs 

 

Antioxidants are micro-constituents that can be act as a 

scavenger of reactive oxygen species (ROS) by terminating the 

oxidizing chain reaction. ROS play a fundamental role in the 

pathogenesis of a variety of degenerative conditions including 

cardiovascular diseases and carcinogenesis. DPPH assay are 

widely used to evaluate the radical-scavenging ability of green 

synthesized nanoparticles. In the present study, DPPH, a stable 

free radical with a characteristic absorption at 517nm was used 

to study the radical-scavenging effects 19. The DPPH scavenging 

assay exhibited effective inhibition activity of AgNPs when 

compared with the standard BHT (butylated hydroxytoluene). 

The antioxidant potential of AgNPs could be attributed to 

functional groups adhered to them which were originated from 

the seed extract. The antioxidant activity (DPPH approach) 

suggest that, E. uniflora seed extract of IC50 value was 38±63 

μg/ml which was compared with standard Ascorbic acid (65.55 

±1.02 μg/ml) was shown in (Fig.5). The E. uniflora seed extract 

percent of inhibition was near to the standard. The previous 

study reveals that, Helicteres isora root extract AgNPs showed 

good antioxidant activity as compared to standard butylated 

hydroxytoluene by 20.  

 

 

 

Evaluation of the bacterial activity 

 

The bactericidal activity of the green synthesized E. uniflora 

seed extract AgNPs has potent antibacterial activity against both 

Gram-negative and Gram-positive human pathogens is shown in 

(Fig. 6 & Table. 1). AgNPs displayed antibacterial activity 

against Gram positive and Gram negative bacteria, with varying 

degrees, as suggested by the diameter of inhibition zone, while 

synthesized E. uniflora seed extract AgNPs show high 

antibacterial activity compare to AgNO3. The results showed 

that AgNPs are effective antibacterial activity against 

Staphylococcus aureus (Gram positive), Escherichia coli (Gram 

negative) and Pseudomonas aeruginosa (Gram negative) than 

Bacillus subtilis (Gram positive).  

 

Cytotoxic Activity against PC-3 cell line 

 

Silver nanoparticles (AgNPs) have encouraging application in 

curative efficacy like wound care, skin cancer and breast cancer 
21. Moreover, these are being used as bone cementing and 

prosthetic materials for fast recovery. In order to support the 

development of anti-cancer therapy, the biosynthesized silver 

nanoparticles were taken for cytotoxic study against prostate 

cancer (PC-3) cell line. The cell viability (%) of PC-3 cell line 

post-treatment with biosynthesized silver nanoparticles was 

determined by studying the MTT assay. The viability of the cells 

(%) treated with various concentrations of AgNPs has shown in 

(Fig. 7 & 8). The IC50 value was determined to be 6.25μg/ml for 

seed extract of AgNPs. The silver nanoparticles showed 

excellent anticancer activity against PC-3 cell line with similar 

IC50 values as reported earlier 22. This study strongly revealed 

the significant antiproliferative activity of biosynthesized silver 

nanoparticles. However, such activity may be due to the 

synergetic effect of both nano sized silver and the bioactive 

phytocompounds attached on the surface of the nanoparticles. In 

depth study will be required to understand the real mechanism 

behind anticancer activity of the synthesized silver 

nanoparticles. 

 

 
Table 1: Effect of synthesized AgNPs against various pathogenic bacterial strains 

 

Sl. 

No 

Name of the 

organism 

Zone of inhibition (mm) 

Ampicillin  

(1µg/ml) 

AgNO3 

(1µg/ml) 

Seed extract  

(5µg/ml) 

AgNPs   

 (5µg/ml) 

AgNPs   

(10µg/ml) 

1 P.aeruginosa 26.4±0.60 12.5±0.34 18.44±0.64 10.2±0.32 14.4±0.42 

2 B.subtilis 29.3±0.32 10.6±0.24 15.52±0.42 10.3±0.33 12.6±0.58 

3 S.aureus 30.7±0.64 14.8±0.26 20.52±0.46 12.6±0.96 13.4±0.58 

4 E.coli 32.2±0.26 15.4±0.54 17.94±0.40 14.4±0.52 16.8±0.96 

Values are average of triplicates, ± indicates standard error 
 

 
 

Figure 1: Visual observation of the solution before bio-reduction (A) and after bio-reduction (B) 
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Figure 2: UV-Vis absorption spectrum of synthesized AgNPs 

 
 

Figure 3:  XRD pattern of biosynthesized silver nanoparticles using 

seed extract 

 

 
 

Figure 4: SEM image of synthesized AgNPs using Eugenia uniflora 

seed extract 

 

 
 

Figure 5: DPPH radical scavenging assay 

 

 
 

Figure 6: Antibacterial activity of green synthesized AgNPs from Eugenia uniflora seed extract 

 

 
 

Figure 7: Cytotoxic Activity of Synthesized AgNPs from Eugenia uniflora seed extract against prostate cancer cell line (PC-3) 



Dugganaboyana Guru Kumar et al. Int. Res. J. Pharm. 2017, 8 (11) 

 

113 

 
 

Figure 8: Cytotoxic Activity of Synthesized AgNPs from Eugenia uniflora seed extract against prostate cancer cell line (PC-3) 

 

DISCUSSION 

 

To the best of existing information, the present study is the first 

report green synthesis of silver nanoparticles by using Eugenia 

uniflora L. seed extract and their antioxidant, antibacterial and 

cytotoxic potential. Herbal plants are very ancient and true 

natural medicines which are useful for the treatment of different 

diseases. The addition of E. uniflora seed extract to the aqueous 

AgNO3 solution resulted in the pale yellow to reddish brown 

color surface plasmon resonance (SPR). Noble metals are 

known to exhibit unique optical properties due to the property of 

surface plasmon resonance 23. They can be used directly or in 

extracted forms for the management of various ailments due to 

the presence of various secondary metabolites and have found 

very important applications in the fields of agriculture, human 

and medicine 24. A Eugenia uniflora seed has been to synthesize 

silver nanoparticles and it has shown potent antioxidant activity 

and antibacterial activities. It is generally assumed that use of 

plant derived phytoconstituents may contribute to the stability in 

the direction of a sufficient antioxidant status. Nanomedicine is 

a rapidly developing and promising field that makes best use of 

inert metals like silver, gold and platinum to synthesize metallic 

nanoparticles with high therapeutic potential for various 

biomedical applications. Silver with its potent antimicrobial 

activity has been used in the synthesis of silver nanoparticles 

which finds extensive use in the preparation of food processing, 

topical ointments and medical implants 25. Hence, the 

antibacterial activity of Eugenia uniflora seed extract can be 

attributed to the secondary metabolites present in the seed 

extract. The silver nanoparticles showed excellent anticancer 

activity against PC-3 cell line with similar IC50 values as 

reported earlier 22. This study strongly revealed the significant 

antiproliferative activity. However, such activity may be due to 

the synergetic effect of both nano sized silver and the bioactive 

phytocompounds attached on the surface of the nanoparticles. 

 

CONCLUSION 

 

Biogenic synthesis is an effective way to synthesize silver 

nanoparticles due to its eco-friendly, simple, cost-effective and 

efficient protocol. Here, we explored the medicinal uses of the 

novel biogenic silver nanoparticles of seed extract E. uniflora as 

a cost effective, eco-friendly, reducing and stabilizing 

compounds. It is concluded from our results that novel biogenic 

synthesis of AgNPs was carried successfully by using E. 

uniflora seed extract. Presence of active phytoconstituents such 

as phenolic and flavonoid compounds is added advantage of 

synthesized nanoparticles. Further, these nanoparticles were 

evaluated for their activities and showed potent antioxidant, 

antibacterial and cytotoxic potentials. The significances of this 

study demonstrate a wide range of medicinal and technological 

applications of synthesized nanoparticles. 

 

ACKNOWLEDGMENT 

 

The author sincerely thank to the authorities of JSS 

Mahavidyapeetha, Mysuru and Principal of JSS College of Arts, 

Commerce and Science (Autonomous), B N. Road Mysuru-25, 

Karnataka and India for providing laboratory facilities and 

constant support.  

 

REFERENCES 

 

1. Mallick K, Witcombb MJ, Scurrella MS, Self-assembly of 

silver nanoparticles in a polymer solvent: formation of a 

nanochain through nanoscale soldering, Materials Chemistry 

and Physics. 2005; 90: 221-224. 

2. Smetana AB, Klabunde KJ, Sorensen C. Synthesis of 

spherical silver nanoparticles by digestive ripening, 

stabilization with various agents, and their 3-D and 2-D 

superlattice formation, Journal of Colloid and Interface 

Science. 2005; 284:521-526. 

3. Song JY, Kim BS. Rapid biological synthesis of silver 

nanoparticles using plant leaf extract, 

Bioprocess and Biosystems Engineering. 2009; 32:79-84. 

4. Nazem A, Mansoori GA, Nanotechnology solutions for 

Alzheimer's disease: advances in research tools, diagnostic 

methods and therapeutic agents, Journal of Alzheimer's 

Disease. 13 (2); 2008: 199-224. 

5. Moure A, Cruz JM,  Franco D,  Dominguez JM ,  Sineiro 

J H, Dominguez MJ, et al., Natural antioxidants from 

residual sources, Food Chem. 2001;72 (2): 145-171 

6. Zhang W, Wang SY, Antioxidant activity and phenolic 

compounds in selected herbs, Journal of Agricultural and 

Food Chemistry. 2001; 49 (11): 5165-5170 

7. Lorenzi H, Matos F J A. Plantas medicinais no Brasil: 

nativas exoticas. Nova Odessa, SP: Instituto Plantarum, 

2002; 512. 

8. Auricchio MT, Bacchi EM, Folhas de. Eugenia uniflora L. 

(pitanga): Propriedades farmacobotanicas, quimicas-

farmacologicas, Revista Do Instituto Adolfo Lutz. 2003; 62: 

55-61. 

9. Adebajo AC, Oloki KJ, Aladesanmi A, Antimicrobial 

activity of the leaf extract of Eugenia uniflora, Journal of 

Phytotherapy Research. 1989; 3: 258-259. 

10. Trease GS, Evans HC. Textbook of Pharmacognosy. (9th 

ed.) Bailiar Zindall and Co., London; 2010. 

11. Harborne JB. Phytochemical methods. Chapman and Hall, 

London; 1984. 

12. Aravinthan A, Govarthanan M, Selvam K, Praburaman L, 

Selvankumar T, Balamurugan R, et al, Sun root mediated 



Dugganaboyana Guru Kumar et al. Int. Res. J. Pharm. 2017, 8 (11) 

 

114 

synthesis and characterization of silver nanoparticles and 

evaluation of its antibacterial and rat splenocyte cytotoxic 

effects, International Journal of Nanomedicine. 2015; 10: 

1977-1983. 

13. Warthan A, Kholoud MM, Nour A, Eftaiha A, Ammar 

RAA, Synthesis and applications of silver nanoparticles, 

Arabian Journal of Chemistry. 2010; 3:135-140. 

14. Blois MS, Antioxidant determination by the use of a stable 

free radical, Nature. 1958; 181: 1199-1200. 

15. Dibrov P, Dzioba J, Gosink KK, Hase CC, Chemiosmotic 

mechanism of antimicrobial activity of Ag(+) in Vibrio 

cholera, Antimicrobial Agents and Chemotherapy. 2002; 46: 

2668-2670. 

16. Mosmann Tim, Rapid Colorimetric Assay for Cellular 

Growth and Survival: Application to Proliferation and 

Cytotoxicity Assays, Journal of lmmunological Methods. 

1983; 65: 55-63. 

17. Dobrobolskaia MA, Clogston JD, Neun BW, Hall JB, Patri 

AK, McNeil SE, Method for analysis of nano particle 

hemolyotic properties in vitro, Nano Letters. 2008; 8: 2180-

2187. 

18. GnanaJobitha G, Rajeshkumar S, Annadurai G, Kannan C, 

Preparation and characterization of fruit-mediated silve 

nanoparticles using Pomegranate extract and assessment of 

its antimicrobial  activities, Journal of Environmental 

Nanotechnology. 2013; 2: 2319-5541. 

19. Kanipandian N, Kannan S, Ramesh R, Subramanian P, 

Thirumurugan R, Characterization, antioxidant and 

cytotoxicity evaluation of Green synthesized silver 

nanoparticles using Cleistanthus collinus extract as surface 

modifier, Materials Research Bulletin. 2014; 49: 494-502. 

20. Ramesh PS, Kokila T, Geetha D, Plant mediated green 

synthesis and antibacterial activity of silver nanoparticles 

using Emblica officinalis fruit extract, Spectrochimica Acta 

Part A: Molecular and Biomolecular Spectroscopy. 2015; 

142: 339-343. 

21. Nayak D, Ashe S, Rauta PR, Kumari M, Nayak B, Bark 

extract mediated green synthesis of silver nanoparticles: 

evaluation of antimicrobial activity and antiproliferative 

response against osteosarcoma, 

Materials Science and Engineering. 2016; 58: 44-52. 

22. Bindhu MR, Umadevi M, Synthesis of monodispersed silver 

nanoparticles using Hibiscus cannabinus leaf extract and its 

antimicrobial activity, Spectrochimica Acta Part A-

Molecular and Bimolecular Spectroscopy. 2013; 101: 184-

190. 

23. Perumal PC, Sowmya S, Pratibha P, Vidya B, Anusooriya P, 

Starlin T, et al., Identification of novel PPARγ agonist from 

GC-MS analysis of ethanolic extract of Cayratia trifolia (L.): 

a computational molecular simulation studies, Journal of 

Applied Pharmaceutical Science. 2014; 4: 006-011. 

24. Krishnaraj C, Jagan EG, Rajasekar S, Selvakumar P, 

Kalaichelvan PT, Mohan, N, Synthesis of silver 

nanoparticles using Acalypha indica leaf extracts and its 

antibacterial activity against water borne pathogens, 

Colloids and Surfaces B: Biointerfaces. 2010; 76: 50-56. 

25. Yugal K, Mohanta, Sujogya K, Panda, Rasu Jayabalan, 

Nanaocha Sharma, et al., Antimicrobial, Antioxidant and 

Cytotoxic Activity of Silver Nanoparticles Synthesized by 

Leaf Extract of Erythrina suberosa (Roxb.), Frontiers in 

Molecular Biosciences. 2017; 4: 14. 

 

Cite this article as:  

 

Dugganaboyana Guru Kumar et al. Novel biogenic synthesis of 

AgNps from seed extract of Eugenia uniflora L.: In vitro 

assessment of their antioxidant, antimicrobial and cytotoxic 

potential. Int. Res. J. Pharm. 2017;8(11):109-114 

http://dx.doi.org/10.7897/2230-8407.0811227   

   

 
Source of support: Nil, Conflict of interest: None Declared 

 

Disclaimer: IRJP is solely owned by Moksha Publishing House - A non-profit publishing house, dedicated to publish quality research, while 
every effort has been taken to verify the accuracy of the content published in our Journal. IRJP cannot accept any responsibility or liability for 
the site content and articles published. The views expressed in articles by our contributing authors are not necessarily those of IRJP editor or 
editorial board members. 

 


