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Abstract

Green synthesis or bio-assisted technologies offer an efficient, low-toxic, cost-effective, and
environmentally acceptable approach for producing nanoparticles. Following is a summary of
all studies on the green synthesis of Ag NPs, ZnO NPs, and Fe3O, NPs. Metal and metal
oxide nanoparticles can be synthesised using a variety of physical, chemical, and biological
methods. Researchers are now resorting to biological ways of nanoparticle synthesis as a
preferable alternative option to chemical and physical methods due to the accumulation of
intra- or extracellular inorganic materials in both unicellular and multicellular organisms. In
present work, plant material is used to produce biomolecules that can be used as reducing and
capping agents.
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Introduction

The nanoparticles have special physical, physiological, photonic, and biological
characteristics that may be tailored to fit the needs of various applications [1]. Furthermore,
nanoparticle is line with its objectives uses in the realm of medicine because natural
processes also take place at the scale and because of their capacity for biological surface
modification [2]. Modified classification of nanomaterials as, 0-D, 1-D and 2-D, was
introduced byPokropivny and Skorokhod [3].The nanomaterials with different dimensions
areshownin Fig. 1.

Amongallnanomaterials,metallic nanoparticles attract much attention nowadays due to unique
’s melting degrees, larger precise surface surfaces, particular refractive index, suitable
mechanical forces, and unique better work from bulk materials are only a few examples of
the physical and chemical characteristics [4-7].
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Figurel:Schematic representation of nanomaterials based on their dimensionality [3].

Problem Statement
For a variety of biomedical uses, metal-based nanoparticles have been intensively researched.
According to the Health Ministry, metal-based nanoparticles have also shown efficiency
against infections identified as a priority, despite their smaller size and bacterial selectivity.
Metal-based nanomaterials have semi germ toxicity methods (they don't attach to a receptor
molecule there in the cell membrane), making it more difficult for microbes to bacteria
become resistant while extending the bactericidal scope. As a reason, the large number of
iron nanoparticles study designs undertaken thus far in Facultatively and Facultatively germs
have shown favorable results.
As a corollary, the current study concentrates on “Silver, zinc oxide, and
magnetitenanoparticles green method synthesis"
Objectives

e To explore the significance of metal nanoparticles.

e To synthesize silver, zinc oxide nanoparticle using green method.

e To synthesize magnetite nanoparticle using green method.

Need of the Study
A. Drug Delivery Applications

Nanoparticles offer medical potential. A large volume of medications could be given to a
precise target tissue in a defined timeframe, maximising productivity and patient health. Due
to its biocompatibility, anti, and paid-up properties, Nanocarriers are suitable for producing
structures and cars for peaceful transit. Microparticles are perfect as heat intermediates
because light energy is lost into the substance's subsoil. This discovery can be utilised to
eliminate polymer microparticles containing tranquillizers or hazardous cells.

B. Labelling Applications

Metal NPs' electron-trapping characteristics encourage separation. Au NPs are useful in SEM
because they consume protons well. Because they are the same size as peptides, NPs are
utilised for biomarking. Due to its small weight and distinct properties, Au NPs have been
used in several naming applications, such as autoantibodies (immune staining).
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C. Sensory applications

Biochemistry often uses the electrical and optical detectability of extracellular matrix
substrates. Effective interfacial suspension or related and unrelated word conjugations offer
novel photoelectrochemical biomaterials. In the awful district, Au or Ag NPs have restricted
plasmon absorbance groups.

AG NPS, ZNO NPS, AND FE;04 NPS SYNTHESIS
Materials

All of the chemicals used in this investigation were analytical grade and were obtained from
Merck, Sigma-Aldrich, and Himedia in India. Silver nitrate (AgNOs, 99 percent purity), zinc
acetate dihydrate extra pure (Zn (CH3COO),H,0), iron(ll) sulphate heptahydrate
(FeSO4H,0), iron(lll) chloride hexahydrate (FeClsH,O), ammonia solution (NH3, 28-30
percent), sodium hydroxide pellets (NaOH), orthophosphoric acid (H3PO,), sodium
Methylene blue (MB) of analytical grade was obtained from Sigma-Aldrich in India. The
Institute of Microbial Technology provided Reference strains of the bacterium Ounce E. coli
(MTCC443) and Month's supply Bacillus cereus (MTCC211) (Chandigarh, India). The
leaflets of Ficus manner of articulation Linn.f. and ZA DC (Zanthoxylum armatum). were
collected in May 2015 out from Chintapalli Forest in Karnataka State, Thailand. Prof. S. B.
Padal, a flora implementing evidence - based at Tribhuvan University in Varanasi, India,
recognised and authenticated voucher specimen numbers -22229,22230, respectively, of
gathered plant materials (ZA DC)., Ficus hispidaLinn.f.). Throughout the trials, Milli-Q
ultrapure water was used.

1. Ficus hispida Linn. f. water leaf extract preparation

New Euphorbia body of work Linn. f. needles were repeatedly rinsed under running water,
then cleaned in Milli-Q water to remove the grit, and then allowed to dry for 1 month there in
shade. The leaf extracts were ground in a blender. 5 g of powder were dissolved in 100 mL of
Min-1 water and then heated for 20 hours at 60 °C to create the extractor. After passing
through to the Whatman NO.1qualitative rayon sieve with just a size of 1500 mm as well as a
porous structure of 7 feet, the effluent was again maintained at 4 °C.

2. Preparation of ZA DC aqueous bark extract

Fresh ZA DC. twigs are repeatedly rinsed in access to water, then cleaned in Milli-Q water to
loosen dust before drying for 1 month in the light. After first being sliced into tiny pieces, the
fresh leaves also were made into a powder by but use a processor. 5 g of pine dust were
dissolved in 100 mg of 1 micro water and then heated for 15 hours at 60 °C to create the
extracted. On passing through to the Extract was then filtered NO.1qualitative cotton sieve
with a dimension of 4 mm and just a porous structure of 7 feet, its filtered then is maintained
at4 °C.
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Figure 2: Plant extract preparation schematic diagram

3. Aqueous leaf / bark extract of ZA DC. and aqueous leaf extract of Ficus
hispidaLinn.f. Qualitative phytochemical screening

Molish's examination

Carbohydrates were examined using Molisch's reagent. By dissolving the needed amount of -
naphthol in ethanol, Molisch's reagent was freshly made. In a test tube, the test solution is
mixed use a little quantity of Molisch's reagents. Once the mixture has been combined, a little
quantity of dilute Hydrochloric acid is applied gradually toward the bottom of such angled
measuring cylinder in order to form a layer. A successful reaction is indicated by the
appearance of a reddish ring so at boundary in between acid and test films.

Dragendorff's experiment

Dragendroff's reagents is a liquid bi idaho fluid produced combining basic tin nitrite (Bi
(NO3)3), sorbic acid, and iodine. With the use of Dragendroff's reaction, alkaloid was
studied. Polyphenols will act using Dragendorff's reaction to create a yellow or bright red
precipitated whenever they are detected there in pattern's water.

Test of Foam

Saponin was determined using the Foam Test. A 1mL solution of plant extract was diluted to
20 mL with distilled water and agitated for 15 minutes in a graduated cylinder. Saponins were
detected by the formation of foam.

Test for ferric chloride

The quantity of polyphenolic compounds was determined using the benedict's reagent test.
After that the natural product has really been diluted by water, several tablespoons of a mild
ferrous chloride solution are given. The formation of a red tint is a sign that natural
antioxidants are present.
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Test for lead acetate

The leading citrate test was used to determine the presence of the flavonoids. The extract
received a few sprays of solution with lead acetate. The appearance of yellow precipitate
denotes the involvement in flavonoids.

The test of Liebermann-Burchard

Triterpenoids were analysed using the Liebermann-Burchards technique. After 2 mg of
derived from plant powder had been dispersed in isopropyl alcohol, added to the flask, et
refrigerated, 1 mL of glacial acetic acid being applied is along test needle's borders. The
development of either a yellow colour is a sign that terpenoids are present.

Ecofriendly manufacturing of Ag NPs using an extract from the leaves of Fruit tree
sense of curiosity Linn.f. as a topping and dichromate

10 mL of the 5 (W/V) percentage wet Ficus body of work Linn. f. leaves and 100 mL of the
0.5 cm AgNO; aqueous medium were combined in a 250 ml Conical flask. The resulting
solution then is stirred in a distilled water for 60 seconds at 90° F. Overall pH of both the
precursor solution was brought to 9 using 0.1 N Hydroxide and 0.1 N NaHCO0;. That
coloration of both the precursor solution turned to a brownish brown, signifying the creation
of Ag® lons. The same procedure was utilised to create Ag NPs at various Kmno4 dosages,
leaf extract concentrations, pH values, and temperatures.

Figure 3: A plant image, an aqueous seed solution, and Shrub series Linn.f. were used to
induce Ag NPs.

4. Aqueous bark extract of ZA DC was used as a reducing and capping agent in
the green synthesis of Ag NPs [8,9].

25ml of the 5(W/V) percentage wet crude extracts of ZA DC. then combined with 100ml of
distilled water of the 4 mM Specific candidate aqueous medium in some kind of a 250 ml
Flask. The refluxed then is stirred in a distilled water lasting 1 hour at 90-degree angle
Temperature. The process mixture's temperature was brought to 9 using 0.1 N HNo3 and 0.1
N KOH. Nano Particles became generated since the action mixture's indicator changes from
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brilliant yellow to darkest brown. Its same method was used to the production of Ag
Nanoparticles for different crop agueous extracts, pH values, and temps.

Figure 4: ZA DC (a) Plant bark image (b) aqueous bark extract (¢) Ag NO3 solution (d) Ag
NPs mediated by ZA DC. bark

100 mL of 4mM AgNOj;
10 mL of 5% aqucous *plant solution in 250 mL
extract Erlenmeyer flask

- N
The reaction mixture was stirred on

water bath for 40 minutes at 90C
\ J

(" The pH of the reaction mixture was )
adjusted to 9 by using 0.I1N H;PO4
s and 0.1N NaOH )

was turned from light yellow to
dark brown indicates the formation
of Ag NPs E

[Thc colour of the reaction mixture )

* leaf extract of Ficus hispida Linn.f. /Aqueous bark extract of Zanthoxylum armatum DC.

Figure 5: Flow chart for the synthesis of Ag NPs with aqueous Ficus hispidaLinn.f leaf
extract and ZA DC bark extract.

5. Agqueous leaf extract of ZA DC was used as a reducing and capping agent in the
green synthesis of ZnO NPs.

In a typical method, 10 mL of ZA DC's 5 (W/V) percentage extract of aqueous leaves are
employed. 80 mL of 1 micro water + 5ml of Zn (CH3COO), then introduced to a 250
milliliter Erlenmeyer flask. After that, the mix was stirred for 60 minutes in a boiling water
bath at 70°C. After 200ul of 1M Sodium hydroxide was added titrate towards the reaction
medium, the reactions solvent changed into a white deposit, confirming the production of
ZnO NPs. To get rid of impurities and residual intermediates, the created Zno Nanoparticles
then centrifugation, strained, and subsequently treated thrice rounds with Min-1 solution and
twice with vinegar. Finally, the finished product was vacuum-dried at ambient temperature.
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Figure 6: (a) Leaf extract of ZA DC. (inset plant image) (b) Solution mixture created after
addition of Zn(CH3CO0O0),.2H,0 to the extract (c) Leaf mediated ZnO NPs formed after
addition of NaOH base to the solution mixture at 70 °C

0.5 mg of Zn(CH;COO), 2H,0
and 80 mL of Milli-Q water were
added in 250 mL Erlenmeyer
flask

10 mL of 5% aqueous *plant
extract

The reaction mixture was stirred on water bath for 60
minutesat 70°C

to the reaction mixture, then white precipitate was
formed indicates the formation of ZnO NPs

The formed ZnO NPs was centrifuged, filtered and
washed with Milli-Q water in thrice and once with
methanol.

[ 10 mL of 1M NaOH solution was added in drop wise ]

[ The formed ZnO NPs were dried in vaccum at room
temperature

* Aqueous leaf extract of Zanthoxylum armatum DC

Figure 7: Flow chart for the manufacture of ZnO NPs using ZA DC aqueous leaf extract.

6. Green FesO4 NP synthesis with aqueous leaf extract of ZA DC as a reducing and
capping agent

Co-precipitation was used to create Nife2o4 NPs while ZA DC. aqueous extract of leaves
served as a decreasing and encapsulating ingredient. In a typical procedure, FeCl3.6H,0 (0.11
g) and FeS0O,.7H,0 (0.556 g) both dissolved in a 2:1 molar ratio with 85 mL Meter water in
some kind of a 250 ml Flask. After that, the process was kept at 80°E s with continuous
agitation for 60 seconds. Then, a 10 mL dose of a 5 (W/V) percentage extract from the leaves
for ZA Dc was incorporated into the reaction mixture. 0.5ml or 25 percent NH; was
incorporated into the reaction solution pipette after 30 min of vortexing to raise the pH at 10.
A black deposit, Fe304 Nanoparticles, was then created and processed using a pole. The item
underwent three rounds of cleaning with Min-1 solutions and one round of vinegar cleaning
before becoming vacuum-dried at cellar temperature.
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Figure 8: (a) ZA DC. leaf extract (inset plant picture) (b) FeCls.6 H,0 and FeSO,.7H,0 in
2:1 ratio added to the extract (c) NH3 base added to the solution mixture to create ZA DC.
leaf mediated FesO4 NPs at 80 0C

7. As in dye adsorption of Fe;O4 NPs, fluid Euphorbia sense of curiosity Linn.f.
leaves was utilised as either a capped and decreasing agent

Co-precipitation was used to create Fe3O, NPs while a leaves extract solution of Bonsai
series Linn.f. served as a cost adsorbent for the removal. In a typical procedure, FeCl3.6H,0
(0.11 gram) & FeSO,4.7H,0 (0.556 g) both dissolved in a 2:1 mass ratio with 85 litre 1 micro
water in some kind of a 250ml conical Flask. Allow the process to run at 80°E s for a further
60 seconds while stirring frequently. The refluxed was then immediately supplemented with
10 mL of 5 percent (W/V) water-soluble leaf extract of Bonsai series Linn. 5 mL of 25
percent Ammonia being added to the reacting stream pipette after 30 mins of vortexing to
raise the pH to 10. A black precipitated, FesO, Nanoparticles, was again created and
processed using a compass needle. The item underwent three rounds of cleaning with Min-1
solutions and one round of alcoholic cleaning before even being vacuum-dried at ° ¢. The Fe
2'Fe®* molar ratio, temperature, and reaction duration were kept constant for all other
reaction parameters.

Figure 9: (a) Ficus hispidaLinn.f. leaf extract (b) FeClz.6 H,O and FeSO,.7H,0 added in a
2:1 ratio to the extract (c) NH; base added to the solution mixture to create Ficus
hispidaLinn.f. leaf mediated Fe3O4 NPs
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(0.11g) and FeSO,7H,0 (0.556g) sonication in 250 mL of

Mixed with 85 mL of Milli-Q
2:1 molar ratio of FeCly 6H,0 water with the assistance of ultra
Erlenmeyer flask

minutes at 80°C

|

10 mL of 5% aqueous plant extract was quickly added
in to the reaction mixture.

[ The reaction mixture was stirred on water bath for 60

added drop wise to the reaction mixture to adjust the

[ After 30 minutes reflexing, SmL of 25 % NH; was J
pH = 10.

[ Then black precipitate was formed indicates the ]
formation of Magnetite nanopaticles.

* Aqueous leaf extract of Zanthoxylum armatum DC. / leaf extract of Ficus hispida Linn.f

Figure 10: Shows the flowchart for the aforementioned synthesis.

Figure 10 Flow chart for the production of FesO4 NPs with aqueous leaf extracts of ZA DC.
and Ficus hispidaLinn.f.

Conclusion

In nanoscience a particle is a small unit that transports and has properties. NP research is a
focus of scientific study due to its vast range of probable applications in physiological,
biochemical, and medical field and multidisciplinary fields. Despite a lack of understanding
of NPs' molecular interactions with biological systems, their use in various field has
increased substantially. NPs' enormous surface area and chemical reactivity raise for human
well-being as well as environment. To help the long-term expansion of nanotechnology,
potential threats will be assessed to fully grasp NP uses.
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