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Abstract:

InourworkZincOxideNanoparticles(Hib/nZnONPs)arepreparedwiththehelpof

green methods from hibiscus rosa sinensis flower.SEM (Scanning Electron

Microscope) analysis technique is used to characterize the morphology,

microscopicstructureandsizeoftheHib/nZnONPs.TheSEM clearlyshowsthe

distribution ofZnO nanoparticles prepared with naturalsurfactant.From SEM

imagesitcanbeseenthattheparticleshavesheetlikestructurewiththickness

whichhasthesizebelow100nm andnoaggregationwasseen.ZnOnanoparticles

areanalysedbyUV-VisibleSpectraandIRSpectraalso.Theinteractionbetween

dopamineandHib/nZnONPssolutionwasverifiedbyfluorescencestudies.Upon

gradualadditionofdopaminetothesolutiontheintensitydecreasesi,equenches

andtheλmaxmovestowardshigherwavelength,i.e.,redshifttakesplace.
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A.Introduction:
Particlesofmatterwiththesizeinbetween1and100nanometer(nm)insize

areknownasnanoparticles.Greensynthesisofmetallicnanoparticleshas

gained an ultimateinterestoverthelastdecadedueto theirdistinctive

properties thatmake them applicable in various fields ofscience and

technology.Greensynthesismethodsinvolvingbiologicalagentslikebacteria,



fungi,plantsandalgaeareagoodalternativetothechemicalandphysical

methods,astheyarebothenvironmentfriendlyandeconomic[1-4].Compared

to other types of metalnanoparticles preparation,noble-metalbased

nanoparticle synthesis using various plants extracts has achieved an

extensiveinterestbecauseofitsuniqueadvancementofnanoscaleactivity,

highselectivityandthesearereusableinnature,alsoitisanecofriendly

methodtoreducetheuseofharmfulchemicalsubstances[5].

Metalnanoparticleswhicharesynthesizedbyusingplantshaveemergedasnon-

toxic,ecofriendlyand oflow cost.During thistypeofsynthesislessenergyis

required.

ZnO nanostructures are gaining importance in research due to theirunique

propertiesandwiderangeofapplications.ZnOnanoparticlesareusedbecausethat

they have antibacterialproperties i,e they can strongly inhibitthe action of

pathogenicmicrobeswhenusedinverysmallconcentration.[6,7].

Dopamine (3,4-dihydroxyphenethylamine), an organic chemical belonging to

catecholamine and phenethylamine families, acts as both hormone and

neurotransmitter,playingakeyroleinthemetabolism ofbrainandbody.Inthe

humanbody,roleofdopamineisprimarilyinthecardiovascular,centralnervous,

renal,andhormonalsystems,inadditiondopaminemonitorhumanmetabolism too

[8].

Wheningestedintravenously,Dopamineactsassympatheticnervoussystem,which

canproduceeffectssuchasincreasedheartrateandbloodpressure[9].Therefore,

itishighlyimportanttomonitortheconcentrationofdopaminebothinvivoandin

vitro.

InourpresentstudyZincOxideNanoparticles(Hib/nZnONPs)aresynthesizedusing

greenmethodsfrom hibiscusrosasinensisflower.Themorphology,microscopic

structureandsizeoftheHib/nZnONPswerecharacterizedbyusingSEM analysis

whichclearlyshowsthedistributionofZnO nanoparticlespreparedwithnatural

surfactant.From SEM imagesgivenbelow itcanbeseenthattheparticleshave

sheetlike structure with thickness which has the size below 100nm and no

aggregationwasseen.ZnOnanoparticlesareanalysedbyUV-VisibleSpectraandIR

Spectraalso.TheinteractionbetweendopamineandHib/nZnO NPssolutionwas

verifiedbyfluorescencestudies.Upongradualadditionofdopaminetothesolution

theintensitydecreasesi,equenchesandtheλmaxmovestowardshigherwavelength,

i.e.,redshifttakesplace.



B.Requiredmaterials:

ZnSO4.7H2O

Sodium Hydroxide(NaOH)

Dopamine

HCl

Ethylacetate

Acetone

Distilledwater..etc.

C.Methods:

(i) Synthesisofanaturalsurfactantfrom Hibiscusrosa-sinensisflower:

Hibiscuspetalsarecollected,cleaned,driedandcrushedtopowder.Thefreshflower

ofHibiscusrosa-sinensisarecollectedandthenaturalsurfactantwasextracted

from it,underambientconditions.Duringtheprocessofsynthesis,excessofan

aqueousNaOHsolution(pH-11)wasaddedintothegrindplantmaterialofHibiscus

rosa-sinensisflower.Afterthatthemixturewasthenheatedonawaterbathwith

continuousstirringfor1hourandthenitwasallowedtostandfor12to18hours.

Thealkalineextractwasfiltered,acidifiedwith10mlaqueousHClsolution(pH-1),

andallowedtostandfordiserstion.Thenbyfiltration,disersionwasseparated.The

residueleftwaswashedwithdistilledwaterandpreexrtractedwithethylacetateby

refluxingforabout5-6hour.Afterthatthepre-extractantweredistilledoffandthe

residuewasextractedwithacetone.Theacetonewhichwasextraobtainedwas

mixtureofnaturalsurfactant.Inthisway,naturalsurfactantwasfinallyseparated

anddried.



Fig1A:Grinding

Hibiscusrosa-

sinensisflower

Fig1B:Hibiscus

solution

Fig1C:Residue

observed

afterAcidifiedwith

(ii) SurfactantassistedsynthesisofZincOxideNanoparticles:

88mlof1M aqueoussolutioncontainingZnSO4.7H2O andnaturalsurfactant

wasmixedwith12mlaqueousNaOHsolution(4M)inareactionflasks.Afterthat

themixtureintheflaskwasstirredvigorouslyunderroom temperatureandthen

respectivereactionflaskwereexposedtoreactionconditionbyplacingthem in

microwaveovenfor1min.Thewhiteprecipitatethatobtainedwerefiltered,

washedwithdistilledwaterandthendriedatroom temperature.



Fig2A:Refluxing Fig2B:Stirring

Fig2C:ZincOxideNanoparticles

(Hib/nZnONPs)

D. RESULTSANDDISCUSSION:

(i)Characterization of the prepared Zinc Oxide Nanoparticles

(Hib/nZnONPs):

Thesynthesizedproductthusobtainedinourworkhasbeencharacterizedwith

variousanalyticaltechniques.

A. UV-VisibleAnalysis:

Sample 1:UV-Visible analysis ofaqueous extractofHibiscus rosa-sinensis

flowersolution:



Fig-3:UV-VisiblespectraanalysisofaqueousextractofHibiscusrosa-sinensis

flower.

Sample 2: UV-Visible analysis of ZnOnanoparticles :



TostudytheUVspectroscopyofsynthesizedZnO nanoparticles,theyarefirst

sonicatedindistilledwaterforabout15minuteandafterthatUVspectrawere

recorded.Supplementary data Fig-2(A) and Fig-2(B)shows the UV-Visible

absorptionspectraofZnOnanoparticles.

Fig-4 (A):UV-VisisblespectraofZnO nanoparticlesatcomparativelyhigher

concentration.

Fig-4 (B):UV-Visible spectra ofZnO nanoparticles atcomparatively lower



concentration.

TheUV-VisibleabsorptioncharacteristicoftheaqueousextractofHibiscusrosa-

sinensisflowerswereinvestigated,andaprominentpeakwasobservedinthe

wavelengthrangeof295-300nm asshownintheFig-3.

Subsequently,UV-Visiblespectroscopywasemployedtoanalyzetheprepared

ZnO nanoparticles,usingbothhigherandlowerconcentrationoftheprepared

solution.ThespectraofZnOnanoparticlesisshownintheFig-4(A)andFig-4(B).

InFig-4(A),theUV-Visiblespectrum ofthehigherconcentrationdemonstratedthe

characteristicpeakofpureZnOnanoparticleswithintherangeof360nm -370nm.

Notably,thispeakcoincidedwiththepresenceofHibiscusrosa-sinensispeak

observedinthe295-300nm range.Theconcurrentappearanceofthesepeaks

indicatedthesuccessfulsynthesisofZnO nanoparticles,whilealsosuggesting

theretentionofHibiscusrosa-sinensiscomponentsinthesolution.

Conversely,Fig-4(B)exhibitedtheUV-Visiblespectrum ofthelowerconcentration,

revealingonlythedistinctivepeakofZnOnanoparticvlesat360nm – 370nm.

Interestingly,the peak corresponding to Hibiscus rosa-sinensis was absent,

implyingthatitsconcentrationinthesolutionwasnegligiblylowduetodilution.

This finding clearly shows the successful synthesis of ZnO nano

particles(Hib/nZnONPs).

FT-IRanalysisofHibiscusrosa-sinensisflower:

Fig-5AshowstheFT-IRspectrum ofHibiscusrosa-sinensisextract.FT-IRspectra

ofHibiscusRosaSinensisflowerexhibitedthecharacteristicbandsat3280cm-

1.Thisclearlyindicatesthepresenceofalcoholandphenol(O-H)groups.Thepeak

observedat2916cm-1and2845cm-1areascribedtothestretchingvibrationofC-

H bondoftheMethylorMethylenegroup.TheFT-IR spectrum at1630cm-1

indicatesthepresenceofCarbonyl(C=O)group.Thepeakat1010cm-1isascribed

tothestretchingvibrationofC-Nbondofaliphaticamines.

ThensynthesizedZincOxidenanoparticlewereputtoFT-IRanalysistodetectthe

various characteristic functional group associated with the synthesized

nanoparticle.Theobservedpeaksindicatethecharacteristicfunctionalgroup

presentinthesynthesizedZincOxideNanoparticle.Itcanbeinferredthatthe

sampleshaveabsorptionpeaksintherangeof3370cm-1,1520cm-1,1395cm-1,

1095cm-1,735cm-1,and500cm-1–697cm-1.Theabsorptionpeakat500-697cm-

1and735cm-1correspondstoMetal-OxygenmeansZnOstretchingvibrationmode.

Thepeakat1095cm-1isascribedtothestretchingvibrationofC-Nbondofthe

primaryamineortothestretchingvibrationoftheC-O bondofthesecondary

alcohol.Thepeakat1395cm-1isascribedto primaryorsecondaryorphenolor

tertiaryalcoholin-planebendorvibration.Thepeakat1520cm-1isascribedtothe



vibrationmodesofaromaticnitrocompoundandalkyl.Thepeaksat3370cm-1are

ascribedtothestretchingvibrationofhydroxylcompound.

Fig-5A:FT-IRSpectraanalysis

ofHibiscusrosa-

sinensisflower

Fig-5B:FT-IRSpectraanalysisofZnO

nanoparticles.



4:SEM Analysis:

(a) (b)

(c) (d)

Fig6A:SEM analysisofthepreparedHib/nZnONPs



(e

(g

(f)

(h

Fig6B:SEM analysisofpreparedHib/nZnONPs

The morphology,microscopic structure and size ofthe Hib/nZnO NPs were

characterized bySEM analysis and thatclearlyshows the distribution ofZnO

nanoparticlespreparedwithnaturalsurfactant.From theSEM imagesitcanbeseen

thattheparticleshavesheetlikestructurewiththicknesswhichhasthesizebelow

100nm.Itcanclearlyseenthatnoaggregationisformed.3-Dstructureofprepared

ZnOnanoparticleisshownintheFig-6AandFig-6B.



(ii).Flurescencestudy

Theinteractionbetweendopamineand Hib/nZnO NPssolutionwasverifiedby
fluorescence studies.Upon gradualaddition ofdopamine to the solution the
intensitydecreasesi,equenches andtheλmaxmovestowardshigherwavelength,i.e.,
redshifttakesplace.

Figure7:Fluorescenceemissionspectrum ofHib/nZnONPssolution(black),

Hib/nZnONPssolutionand200μLdopamine-aqueoussolution(darkblue).Red

shiftoccursonadditionofdopamine-aqueoussolution

E.CONCLUSIONS:

1.Inourpresentwork,ZnOnanoparticlesweresynthesizedusinggreenand

ecofriendlymethodwiththehelpofsurfactantwhichwasisolatedfrom the

flowerofHibiscusrosa-sinensiswhichisactasareducingagent.

2.ThesynthesizedZnOnanoparticlehavebeencharacterizedusingFT-IR,UV

-VisibleSpectroscopyandSEM..Allthesestudiesconfirmsthesuccessful

formationofZnOnanoparticles.

3.TheinteractionbetweendopamineandHib/nZnONPssolutionwasverified

byfluorescencestudies.Upongradualadditionofdopaminetothesolution

theintensitydecreasesi,equenches andtheλmaxmovestowardshigher

wavelength,i.e.,redshifttakesplace.
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