
IAJPS 2018, 05 (04), 3159-3167               Lakshmi Madhuri Y et al                 ISSN 2349-7750 

 
w w w . i a j p s . c o m  

 

Page 3159 

 
        CODEN [USA]: IAJPBB                        ISSN: 2349-7750 

 
  INDO AMERICAN JOURNAL OF 

 PHARMACEUTICAL SCIENCES 

       http://doi.org/10.5281/zenodo.1238394                              

Available online at: http://www.iajps.com                                  Research Article 

PREPARATION OF SILVER NANOPARTICLES FROM 

HERBAL PLANT 
Naga Pranathi Abburi1, Narender Boggula2, Lakshmi Madhuri Yellapragada1* 

1St. Francis Degree & P.G. College for Women, Uma Nagar, Begumpet, Hyderabad, Telangana, 

India-500 016. 
2Department of Pharmaceutical Chemistry, School of Pharmacy, Anurag Group of Institutions, 

Venkatapur, Ghatkesar, Telangana, India-500 088. 

Abstract: 
Recent advances in the field of nanotechnology have found interesting and important applications in clinical medicines and 
surgery. One promising application is the use of nano sized particles for the delivery of drugs, heat, radiation and other 
substance to specific types of cells (such as cancer cells). In view of steep rise in the infection caused by multi drugs resistant 

bacteria in recent years and the reduced efficacy of employed antibiotics-owing to their overuse or misuse, bacteria resistance 
has dramatically increased. In this respect, silver, which has long been recognized as having inhibitor effects on microbes, has 
found a major use in the form of nanoparticles. These biologically synthesized nanoparticles have proved to be highly toxic 
against different multi-drug resistant human pathogens. When synthesized from medicinal plant extract, this device can 
effectively prevent and combat strains of microbes that have developed resistance to common antibiotic drugs. Further, 
nanoparticles can also be coated with suitable substrates and used in chemotherapy. In certain cases, formal chemotherapeutic 
methods are proving to be ineffective, as a result of the development of multiple drug resistance (MDR) in cancer cells by 
unknown mechanisms. A prospective solution herein, involves the design of nanoparticles with proteins that specifically detect 

the drug resistant cells and ensure high drug concentration at the designated site. While limiting side effects to neighbouring, 
healthy tissues. However, conventional procedures of synthesis of silver nanoparticles such as ultraviolet irradiation, aerosol 
technologies were expensive and sometimes release environmentally hazardous chemicals. To circumvent these problems, 
biosynthesis of nanoparticles – a greener alternative – is been employed wherever suitable. This project deals with the green 
synthesis of silver nanoparticles from the leaf extract of common Indian plant, Azadirachta indica (Neem), Ocimum tenuiflorum 
(Tulsi). 
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INTRODUCTION: 

Man has been fascinated by nature since he evolved 

from his primitive ancestors, the apes. To start with, 

he hunted for food mainly by killing the wild 

animals, but if there was anything on which he could 
depend with any confidence towards its availability, 

it was the plant which provided him with food and 

they provided him with curative medicine and shelter. 

Because of this the primitive man was in love with 

the nature especially with plants because plants were 

the only source to fight with various diseases. From 

the plants they found various medicines and 

treatment practices to treat many diseases which put 

way for the modern treatment systems to save the 

human race. Today in this world traditional medicine 

plays a vital role in providing health care to large 

section of population, especially in developing 
countries [1]. Medicinal plants are the important 

source for the production of synthetic and herbal 

drugs. Herbs are being used by about 80% of the 

world population especially in the developing 

countries for primary health care. They have stood 

the test of time for their safety, efficacy, cultural 

acceptability and minimal side effects. Medicinal 

plants exhibit phytotherapeutic effects caused by 

biologically active compounds specific secondary 

metabolites. The plants have been utilized for basic 

and curative health care since time immemorial. The 
use of plants as food and medicines started ever since 

man started life on the planet. The plant kingdom is a 

virtual goldmine of potential drug targets and other 

active drug molecules waiting to be discovered [2]. 

 

Nanotechnology deals with the synthesis of 

nanoparticles with controlled size, shape, and 

dispersity of materials at the nanometer scale length. 

Nano-technology is a rapidly growing field in which 

research deals with the synthesis, design, and particle 

structures manipulation which are ranging from 1-

100 nm. Nanoparticles possess high surface area to 
volume ratio. Nanoparticles such as silver, gold, 

cadmium sulfide, zinc sulfide, and zinc oxide play 

important role in various fields. Silver nanoparticles 

are having good history in the field of antimicrobial 

properties. The silver nanoparticles are vigorously 

involved in the antimicrobial activity against a lot of 

disease causing food borne and water borne 

pathogenic bacteria and fungus. Various 

nanoparticles have been synthesized by using plant 

extracts which includes silver, gold, and copper 

oxide. Use of plant extracts for nanoparticles 
synthesis is favorable over the other biological 

material as it removes the long process of 

maintenance of cell culture. Among various metal 

nanoparticles, silver nanoparticles obtain more 

attention due to its good conductivity, stability and 

antimicrobial activity. The biological activity of 

silver nanoparticles depends on various factors such 

as size, shape, size, surface chemistry, distribution, 

particle composition, particle morphology, capping, 
agglomeration, etc. Nanoparticles physicochemical 

properties increase the bioavailability of therapeutic 

agents. Therefore, development of silver 

nanoparticles with controlled structures that are 

uniform in morphology, size, and functionality is 

important for its various applications [3]. 

 

Azadirachta indica, commonly known 

as neem, nimtree or Indian lilac, is a tree in 

the mahogany family Meliaceae. It is one of two 

species in the genus Azadirachta, and is native to 

the Indian subcontinent, 
i.e. India, Nepal, Pakistan, Bangladesh, Sri Lanka, 

and Maldives. It is typically grown in tropical and 

semi-tropical regions. The opposite, pinnate leaves 

are 20–40 centimetres (7.9–15.7 in) long, with 20 to 

31 medium to dark green leaflets about 3–8 

centimetres (1.2–3.1 in) long. The terminal leaflet 

often is missing. The petioles are short. Neem leaves 

are dried in India and placed in cupboards to prevent 

insects eating the clothes, and also in tins where rice 

is stored. Neem leaves are dried and burnt in the 

tropical regions to keep away mosquitoes. These 
flowers are also used in many Indian 

festivals like Ugadi. See below: Association with 

Hindu festivals in India. As an ayurvedic herb, neem 

is also used in baths. Products made from neem trees 

have been used in India for over two millennia for 

their medicinal properties. Neem products are 

believed by Siddha and Ayurvedic practitioners to be 

anthelmintic, anti fungal, anti diabetic, anti viral, anti 

bacterial, contraceptive and sedative. It is considered 

a major component in Siddha medicine and 

Ayurvedic and Unani medicine and is particularly 

prescribed for skin diseases. Neem oil is also used for 
healthy hair, to improve liver function, detoxify the 

blood, and balance blood sugar levels. Neem leaves 

have also been used to treat skin diseases 

like eczema, psoriasis, etc. [4,5]. 

 

Ocimum tenuiflorum (synonym Ocimum sanctum), 

commonly known as holy basil, tulasi (sometimes 

spelled thulasi) or tulsi, is an aromatic perennial plant 

in the family Lamiaceae. It is native to the Indian 

subcontinent and widespread as a cultivated plant 

throughout the Southeast Asian tropics. Tulasi is 
cultivated for religious and supposed traditional 

medicine purposes, and for its essential oil. It is 

widely used as a herbal tea, commonly used 

in Ayurveda, and has a place within 
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the Vaishnava tradition of Hinduism, in which 

devotees perform worship involving holy basil plants 

or leaves. Tulsi leaves are an essential part in the 

worship of Vishnu and his avatars, 

including Krishna and Rama and other 
male Vaishnava deities such 

as Hanuman, Balarama, Garuda and many 

others. Tulsi is a sacred plant for Hindus and is 

worshipped as the avatar of Lakshmi. It is believed 

that water mixed with the petals given to the dying 

raises their departing souls to heaven. Holy basil is an 

erect, many-branched subshrub, 30–60 cm (12–24 in) 

tall with hairy stems. Leaves are green or purple; they 

are simple, petioled, with an ovate, up to 5 cm 

(2.0 in)  long blade which usually has a slightly 

toothed margin; they are strongly scented and have 

a decussate phyllotaxy [6,7]. 
 

Conventional procedures for nanoparticle synthesis 

involve toxic chemicals that are hazardous to the 

environment. It is hence necessary to pursue safer 

alternatives such as biologically inspired synthesis of 

nanoparticles. The biosynthesis of silver 

nanoparticles (AgNP’s) using microorganisms like 

bacteria, fungi. Enzymes are also ecofriendly 

methods of synthesis. But this requires highly aseptic 

conditions that are industrially not viable. Further the 

rate of synthesis is also slow when compared to the 

plant mediated synthetic procedures. The plant 
mediated synthesis is more advanced than the other 

methods as it has achieved a better yield, controlled 

size, shape and greater stability of nanoparticles. 

With the help of spectral data few plant metabolites 

such as ascorbic acid, citric acid, phyllanthin, to 

name a few, have been identified as the capping 

agents responsible for the biogenic synthesis of 

AgNP’s. Silver nanoparticles are of great interest 

today due to its wide range of biomedical 

applications and biocidal effect on microorganisms. It 

is also been found effective in the control and 

treatment of dreadful diseases like cancer. The 
biosynthesis of AgNP’s is environmentally benign as 

the plant extracts containing complex bimolecular 

such as proteins, alkaloids, terpenoids, facilitate the 

reduction of Ag+ to Ag(0). This review focuses on the 

green synthesis of AgNP’s using plant extract as a 

simple, cost effective and ecofriendly alternative 

[8,9,10]. 

 

 
Fig. 1: Azadirachta indica plant 

 

 
Fig. 2: Azadirachta indica leaves 
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Fig. 3: Ocimum tenuiflorum plant 

 

 
Fig. 4: Ocimum tenuiflorum leaves 

 

 
Fig. 5: Azadirachta indica dried leaves 
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Fig. 6: Ocimum tenuiflorum dried leaves 

 

The main objective is to prepare silver nanoparticles from herbal plants; in the present research, we have prepared 

silver nanoparticles from dried leaves of Tulsi, Neem and their mixture. 

 

MATERIALS AND METHODS: 

 

 
Fig. 7: Graphical representation of synthesis 

Collection of plant leaves: 

The leaves of Neem and Tulsi were collected from 

surrounding places of Nagole, Hyderabad Dist. The 

leaves collected were thoroughly washed (twice or 

thrice) under running tap water and then with double 

distilled water to remove adhering substances if any. 

The clean plant sources are dried in shade for 3-5 

days. The dried leaves were powdered and stored in 

air tight container and protected from light. 

Preparation of leaf extract: 
Approximately 10-12g of dried powder/ finely cut 

plant part has then been boiled with 100ml of double 

sterilized, distilled water for 2-3 minutes. The boiled 

extract was then filtered with whatmann no.1 filter 

paper. The extract was then stored at low temperature 

in refrigerator for further use. 

Incubation in AgNO3: 

To the 10ml of 0.001M AgNO3 varying amounts of 

plant extract from 1-5ml can be added separately and 

vice versa. The set up should be incubated in dark at 

room temperature for at least 2-3 days. The change in 

the colour of the solution to brown indicates the 

synthesis of AgNP’s11 which can be monitored by 
measuring UV-visible spectra of the solution. The 

size and shape of the AgNP’s formed is affected by 

the change in the pH of the reaction mixture and also 

by the change in the concentration of the plant 

extract. The particle size is expected to be lesser in 
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basic medium and larger in the acidic medium. If the 

pH is changed, the electrical charges on the 

biomolecules may change which might affect their 

capping and stabilizing ability and subsequently the 

growth. Increase in the concentration of plant extract 
decreases the particle size. In higher extract 

concentration the biomolecules cap the nanoparticles 

surfaces protecting them from coagulation, so 

comparatively a higher extract concentration is 

essential for the synthesis of symmetrical 

nanoparticles. Temperature and contact time of the 
reaction mixture also affect the synthesis of AgNP’s. 

 

 
Fig. 8: AgNO3, Neem extract, Tulsi extract 

 

 
Fig. 9: Before incubation, in 10ml of AgNO3 

 

RESULTS AND DISCUSSION: 

The light coloured solution containing neem, tulsi and their mixture respectively was turned dark. Dark coloured 

solution indicates the presence of silver nanoparticles. 

 
Fig. 10: After incubation-Mixture of Neem and Tulsi extract 
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Fig. 11: After incubation-Neem extract 

 
Fig. 12: After incubation-Tulsi extract 

 
Recently, there has been increasing study of AgNPs 

synthesis to develop several applications such as 

catalysis, biosensing, imaging, and antibacterial 

activity. Green synthesis is an alternative method 

developed to produce metal nanoparticles by using 

natural compounds or plant components. These are 

environmentally friendly processes that avoid the 

toxicity of chemicals. Algae, bacteria, fungi and 

plants have been used to synthesize NPs without the 

need for additional reducing and stabilizing agents. 

The synthesized AgNPs with therapeutic agents can 
be further capped with more potent drug for greater 

activity. The AgNPs thus prepared when injected into 

an infected biological system enters the cells of the 

microbe, when the positively charged AgNPs 

accumulate on the negatively charged cell membrane. 

It brings about a substantial conformational change in 

the membrane ultimately loses permeability control 

leading to inflow of the AgNPs. The nanoparticles 

interact with sulphur containing proteins present in 

the bacterial membrane as well as with the 

phosphorous containing DNA. Ag+ from the AgNPs 

then binds to the functional group of proteins, 
resulting in protein denaturing which causes 

considerable change to the DNA resulting in cell 

death. The AgNPs show efficient antimicrobial 

property due to their extremely large surface area, 

which provides better contact with microorganisms. 

Smaller particles having a large surface area available 

for interaction will have a stronger bactericidal effect 

than with larger particles. 

 

Toxicity of AgNPs: 
Doing a storage period of several days at room 

temperature coated silver nanoparticles can undergo 

dissolution releasing toxicity silver ions. The toxicity 

of silver ions rises from unfavorable binding 

interaction with the DNA/nucleic acid and cell wall 

components of the host cells. Small size nanoparticles 
have been reported to have not only logged but also 

to have passed through protein channels and nuclear 

membrane pores in the size range of 9-10nm. Such 

infiltration of AgNPs presents problems due to their 

interaction with structures internal to these members. 

Hence, AgNPs of stipulated size are being used for 

clinical procedure presently. 

 

CONCLUSION: 
The rapid synthesis of nanoparticles through leaf 

mediated synthetic procedure has been demonstrated. 

As discussed above, these obtained nano particles 
have powerful application in the biomedical field and 

this simple procedure has several advantages such as 

cost-effective, compatibility for medical and 

pharmaceutical application as well as large scale 

commercial production. However, plant uptake and 
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utilization of Silver nanoparticles (AgNPs) require 

more detailed research on many issues like uptake 

potential of various species, process of uptake and 

translocation and the activities of the AgNPs at the 

cellular and molecular levels. 

 

ACKNOWLEDGEMENT:  
The authors wish to thank the management of St. 

Francis Degree & P.G. College for Women, Uma 

Nagar, Begumpet, Hyderabad, Telangana, India for 

providing necessary equipment for research, constant 

encouragement, facilities and support. 

Conflict of interest 

There is no conflict of interest. 

 

REFERENCES: 

1. Egwaikhide PA, Gimba CE. Analysis of the 
phytochemical content and anti-microbial 

activity of Plectranthus glandulosis whole plant. 

Middle-East Journal of Scientific Research, 

2007; 2(3&4):135-138. 

2. Harborne JB. 1998. Phytochemical methods: A 

guide to modern techniques of plants analysis, 

Chapman & Hall. London, Ltd. 

3. Trivedi PC. 2001. Ethnobotany: An overview. 

Aavishkar Publishers and Distributors, Jaipur. 

4. G.A.K. Reddy, J.M. Joy, T. Mitra, S. Shabnam, 

T. Shilpa. Silver – a review.  Int J Adv Pharm, 
2012; 2(1):09–15. 

5. M.V. Bhaskara; S.J. Pramoda; M.U. Jeevikaa; 

P.K. Chandana; G. Shetteppa. ‘Letters: MR 

Imaging Findings of Neem Oil Poisoning". 

American Journal of Neuroradiology. American 

Society of Neuroradiology, 2010; 31(7):E60–

E61. 

6. Nardi, Isabella. 2007. The Theory of Citrasutras 

in Indian Painting. Routledge. 

7. Bhambal, Ajay; Sonal Kothari; Sudhanshu 

Saxena; Manish Jain. "Comparative effect of 

neemstick and toothbrush on plaque removal and 
gingival health – A clinical trial" (PDF). Journal 

of Advanced Oral Research, 2011; 2(3):51–56. 

8. Warrier, P K. 1995. Indian Medicinal Plants. 

Orient Longman. p. 168. 

9. Kothari, S. K. Bhattacharya, A. K. Ramesh, S. 

Garg, S. N. Khanuja, S.P.S. "Volatile 

Constituents in Oil from Different Plant Parts of 

Methyl Eugenol-Rich Ocimum tenuiflorum L.f. 

(syn. O. sanctum L.) Grown in South 

India". Journal of Essential Oil Research, 

2005; 17(6):656–658. 
10. Staples, George; Michael S. Kristiansen. 

1999. Ethnic Culinary Herbs. University of 

Hawaii Press. p. 73. 

11. M. Ramya1, M.S. Subapriya. Green synthesis of 

silver nanoparticles. Int J Pharm Med Biol Sci, 

2012; 1(1):54–61. 

12. Ahmed and Ikram S, Ahmed and S, Ikram. 

Chitosan and its derivative: a review in recent 

innovation. International Journal of 
Pharmaceutical sciences and research, 2015; 

6(1):14-30. 

13. Bast, Felix; Pooja Rani; Devendra Meena (2014). 

"Chloroplast DNA Phylogeography of Holy 

Basil (Ocimum tenuiflorum) in Indian 

Subcontinent". The Scientific World Journal, 

2014; 70(3):277–285. 

14. K. Kalishwaralal, V. Deepak, S. 

Ramkumarpandian, H. Nellaiah, and G. 

Sangiliyandi.  “Extracellular biosynthesis of 

silver nanoparticles by the culture supernatant 

of Bacillus licheniformis,” Materials Letters, 
2008; 62(29):4411–4413. 

15. M. Valodkar, P. S. Nagar, R. N. Jadeja, M. C. 

Thounaojam, R. V. Devkar, and S. Thakore. 

Euphorbiaceae latex induced green synthesis of 

non-cytotoxic metallic nanoparticle solutions: a 

rational approach to antimicrobial applications. 

Colloids and Surfaces A: Physicochemical and 

Engineering Aspects, 2011; 384(1–3): 337–344. 

16. X. Zhao, L. R. Hilliard, S. J. Mechery et al. A 

rapid bioassay for single bacterial cell 

quantitation using bioconjugated 
nanoparticles, Proceedings of the National 

Academy of Sciences of the United States of 

America, 2004; 101(42):15027–15032. 

17. A. Nagy and G. Mestl. High temperature partial 

oxidation reactions over silver catalysts. Applied 

Catalysis A: General, 1999; 188(1-2):337–353. 

18. M. Vanaja, G. Gnanajobitha, K. Paulkumar, S. 

Rajeshkumar, C. Malarkodi, and G. Annadurai. 

Phytosynthesis of silver nanoparticles by Cissus 

quadrangularis: influence of physicochemical 

parameters. Journal of Nanostructure in 

Chemistry, 2013; 3(17):1–8. 
19. M. Vanaja and G. Annadurai. Coleus aromaticus 

leaf extract mediated synthesis of silver 

nanoparticles and its bactericidal activity. 

Applied Nanoscience, 2013; 3:217–223. 

20. Gopinath P, Gogoi SK, Chattopadhyay A, et al. 

Implications of silver nanoparticle induced cell 

apoptosis for in vitro gen e therapy. 

Nanotechnology, 2008; 19(7):075-104. 

21. Chandran SP, Chaudhary M, Pasricha R, Ahmad 

A, Sastry M. Synthesis of gold nanotriangles and 

silver nanoparticles using Aloe vera plant 
extract. Biotechnol Prog, 2006; 22:577–583. 

22. Jae YS. Beom SK. Rapid biological synthesis of 

silver nanoparticles using plant leaf 

extracts. Bioprocess Biosyst Eng, 2009; 32:79–

http://www.ajnr.org/content/31/7/E60.full?sid=bae2c375-56fe-49ed-8390-9bdc70127e66
http://www.ajnr.org/content/31/7/E60.full?sid=bae2c375-56fe-49ed-8390-9bdc70127e66
https://web.archive.org/web/20131105210516/http:/www.ispcd.org/~cmsdev/userfiles/rishabh/09%20ajay%20bhambal.pdf
https://web.archive.org/web/20131105210516/http:/www.ispcd.org/~cmsdev/userfiles/rishabh/09%20ajay%20bhambal.pdf
https://web.archive.org/web/20131105210516/http:/www.ispcd.org/~cmsdev/userfiles/rishabh/09%20ajay%20bhambal.pdf


IAJPS 2018, 05 (04), 3159-3167               Lakshmi Madhuri Y et al                 ISSN 2349-7750 

 
w w w . i a j p s . c o m  

 

Page 3167 

84. 

23. Dubey M, Bhadauria S, Kushwah BS. Green 

synthesis of nanosilver particles from extract 

of Eucalyptus hybrida (Safeda) leaf. Dig J 

Nanomat Biostruct, 2009; 4(3):537–543. 
24. Jayanthi M, Sowbala N, Rajalakshmi G, 

Kanagavalli U, Sivakumar V. Study of 

antihyerglycemic effect of Catharanthus 

roseus in alloxan induced diabetic rats. Int J 

Pharm Pharm Sci, 2010; 2(4):114–116. 

25. Pal S, Tak YK, Song JM. Does the antibacterial 

activity of silver nanoparticles depend on the 

shape of the nanoparticle? A study of the gram-

negative bacterium Escherichia coli. Applied and 

Environmental Microbiology. 2007; 73:1712–

1720. 

26. Narender Boggula, Himabindu Peddapalli. 
Phytochemical analysis and evaluation of in vitro 

anti oxidant activity of punica granatum leaves. 

International Journal of Pharmacognosy and 

Phytochemical Research 2017; 9(8):1110-1118. 

27. Narender Boggula, Swetha Reddy Naram Reddy, 

Teja Sri Alla, Azmath Farhana, Jainendra 

Battineni, Vasudha Bakshi. Phytochemical 

evaluation and in vitro anti bacterial activity of 

dried seeds of Abrus precatorius. International 

journal of pharmaceutical sciences review and 

research, 2017; 44(1):101-107. 


