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ABSTRACT

The present study uas camed out lo stud) the effect of nanopartrcles on

molphologlcal charactcrs of Capsrcum annuum cultrvar Seeds \\ere sub.Jected to

dfferent featments of ZnO nanopartlcles Four treatments of ZnO nanopartlcles are

used r e 01 pVml.015 pl/ml.020 pl/ml.025 pl,iml and untreated seeds named as

contol The feated and ultreated seeds were used for rn\estlgahon ln both re rn

rnvrtro as $ell as rn natural condrtlon to see the effect of nanopamcles The teated

and unteated seed were observed drfferent morphologrcal characters l1ke herght of

plant, no of leaves. goulh trequency. contamrnated frequencl. dals to Aultmg and

days to flowenng The drfferent results of nanopartrcles treated plants were obsencd

from control Antrbactenal assay ofZnO nanopartrcles uas camed out rn sold grouth

medrum ie agar mcdlum agarnst four pathogens (Ercrelrcrta coh Pseudononu\

uerugtnosa arul Staphylococcus oureut) The bactenal groMh uas morutored b)

measunng the radlus and dramcter of cultue medlum ard estlmahon of zone of

mlubrtron on medrum Phyochemrcal anal)'srs of plant uas also done by usrng

methanohc extact of leaves. m whlch tests for alkalords. tannrns. flavonolds. sterord

and tnterpenords was done.

Elfccts ofnanopariiclc trcrtm.nl on gro$th ol Capsicum annuum (chillics)



Ch.plcr No: I lnlroductioD

INTRODUCTION:

1.1 INTRODUCTION OF NANOPARTICLES:

'Nano'means veq'small 10'e to be precrse this means that nanopanrcles are

composcd of large amount of mrnutc partlclcs tha! are compacl together to the surface

Such panlclcs are present on crerruhere on the Earth's surf'ace Nanopartrcles occur

as dust rn the arr. rn our bodres. as small suspcndcd collords that male n\er $aler

murly. rn lolcanrc ash. rn sorl. and rn technologrcal applrcatrons rangrng from ultra-

lough ceramrcs to mrcroelecfonlcs (Ale\andra . 2000)

NanotechnoloB) rs advance scrennfic methodolog) Thrs rcchnology rncludes

lhe utrlrzauon of rcsources and gcar equrpped for controlllng chemrcals rn addrtron to

phlsrcal propertres of that substance at nano level In contrasr brotechrolog)

rncorporates vra drffercnt rcchnlques and lno$ledge of scrence to mantpulate. cellular

and gcnetrc processes 10 male products and used as a precc of drfferent fields fiom

ans*er for agnbusrness (Fakruddrn el a/ , 2012)

The rmprovement rn ne* nanoderrces and nanomalenals rllth the nse of

nanotcchnology (Joseph ard Morrrson.2006. Scorr and Chen.1003) open up lhe neq

applrcatrons rn agrrcultural bro-technologl'(P. Gonza lez,melendt er al .2008)

E(f.cls of trrnoprrticl. trcrlmctrl oo gronth ol Capsicum unnuum (chtlll,.s\



Chrpt.rNo:1 Introduction

Nano matenals rn nallo blotechnolog] demonstrate totall] new and better

piactlces based on morphology. drstnbutron and slze (Smg et al . 2010) An lmpofiant

concem rs the mahng of nanopartlcles of dlt'ferent slzes shapes and \\lth control

drsslmrlanty are the experimental & chemrcal methods that ln\ohcs the productlon of

Iarge amount ofnsky and unsafe by-products m the end (Dubey et al , 2009)

Food shonage rs prevallmg world \rrde Under the cunent svstem there rs no

possrble means that the \\orld can male enough food for that Yanous people About

800 mrlhon rndrvrduals on planet are suffenng from lacl offood and the po\erty lme

of rndrvrduals has rncreased dramatrcall) as rndrcated by the United Natrons In the

past decades the green revolutlons from the emergence of lst generatton technolog]

har'c rcsultcd ln the transfomatlon of tradrhonal agnculture to tndustrlal agrrculhue

At thrs stage. quallt) & quantrt; of agncultural products tmproted a lot

Nanotechnology has malie the possrble wa; to relolutronrze food slstems &

agnculture (Zenu Jha et al,201l)

1.2 SYNTHESIS OF NANO PARTICLES:

Nano partrcles can be synthesrze by wlde vanet) of drft'erent matenals llke

slllcatcs. magnetlc materials. metal o\lde ceraflrcs. emulstons & llposome, etc

(Holllster et al .2003) Dlfferent methods are used rn the mal,rng of NPs (Nano

EffGcts ofnrtroprrticlc trcetmcnt on growth ol Caps,cum onnuum (chillicsl



Chrptcr No: I Itrtrodrciion

Partlcles) For makrng such NPs borh chemtst4 & phlsrcs techmques are used

Among these, laser ablarron. hrgh energy ball mrlhng.

Arc-drscharge. and laser p1tol1,srs. rs used most Aequentll Sonochemrstry ald

Chemrcal vapor deposrtron. Electrochemrcal ald drfferent tlpes of \\et chemtstr),

routes (e g co-precrpltatlon. ln\/erce mlcelles sol-gel etc) are commonly used (p

Gorzalez et ol .2007)

Well establtsh ptotocols uere used for the synthcsrs and characte zatuon of

AUNPS (Jana et al 2001a,2001b,200tc. Murphy et al 2005) Mosrly 3 5 and t8 nm

of diarnetels of AuNPs ajc used To avord the porsonous ellect on plants. cttrate

capped AuNPs are used because thls coatmg ha\e no an) to\rc efGct Malrng of

srlrer naro partrcles !!ere anal1'zed b1 TEM. UV-vrs and elecrrophorcrrc mob lt), ln

HzO to recogntzc charge and sze (Tara et al . ?011)

At nanopanrcle scale the produchon and matenals method can be obtarned

\\rlh drstlnchve apphcahons For a long ttme nanoparttcles hare been produced

chemlcall] and phlsrcalll. but nel^ tmprovements demonstrate the \ttal role of

brologrcal systems and mlcroorgaDsms tn malilng of metal nanopartrcles

Additronally, metal nanopartrcle bloslnthesrs ts an ecologrcalll amrcable srrateg)

(green sclence) wrthout utlllzatton of unforgl\1ng. harmful and costl) chemrcals The

orga sms utlllzed as a part of nanopartrcle blend change Aom straight ibr*ard

prokaryohc bactenal cells to complex eukaq otes Organlsm.s capacltv m creatlng

metal nanopartlcle ls anoder exclung methodology ln the dtrechon oftmprovement of

EITccts oftrrroprrticlc trc.tmcnl on growth of Ciprrcum onnuvm (chilli.s)



Ch.ptcr No: I Introduction

naro rndustnal facrlrtres For representatlon. genemtlon of AuNPs bl chemrcal

reduchon (llle sodrum borohydrrde. DMF, ethllene gllcol and hldrazrne hydrate)

ma) prompt rerentron of brutal chemlcals on the surface ofnanopartlcle rncreaslng the

porsonous lssues Extract from plants ma] acts as both capprng and reducrng agents rn

the s)ntiesrs of nanopartrcle Along urth organrc process drfferent phlsrcal and

chemrcal technlques are utrlrzed to combrne Magnetlte nano partlcles. ho\ eYer a

portron of chemrcal technrques requrred rn the makrng of nanopartrcles uses harmt'ul

sol\ents lhat can be potentrall) unsafe Iron orrde nano partrcles can be slntheslzed

lrkeurse \ra utrlzrng ha)'bro-mass )reldrng PH l0 At the pornt \\hen PH decrcases

(PH 5). large n.rno panlcles are created AuFeiO4 composrte nanopartrcles are set up

b) a combrne organrc and chemrcal reduclng process (Semr brosynthesrs strateg) )

(Sravash . 201 l)

t.3 NANO PARTICLES IN AGRICULTURE:

Agnculture the sprne of 3'd uorld financral maners )et. unlucl(rl) no* the

agnbusrncss aleas are confrontrng drffercnt *orld*rde drtl]cultres lrke armosphcrc

changes. enuronmental rssues. sustarnable use of resources and urbantzatron ltke run-

ofl, aggregatton ofpestrcrdcs and fertrhzers. human populatron ts tncreaslng graduall)

as ucll as food rcqurremcnt ls nsrng qulckly rn world *rth the lncrease ofpopulauon

fiom present levclof srr brllron to nrne brllton ro f050 rs predrcted lhus ue lend

ElT.ct! ofnrtropertrcl. tr.:tm.nl oD gro$tb of Ctpsitum annuum (chillicsl



ChrptcrNo: I Introductron

to adopt rnexpensrle technlques to create agnbuslness addrtronal property (Hongda

and Rickey . 201 I )

Plants can rnteract with nano partlcles m the earth through uater. arr and sorl

sources Capacrty of nano partrcles to collaborate wrth plants shown (Corredor et al

2009) that as lt ma) the rnformatron created bl these studres have not generall) been

ln assertron In an)'case. as oflate Ferry et al (2009) demonstrated that gold (Au) nano

rods are partrtroned rnto ocean Srasses and estuanne Mesocosms howe\'erJust at lo*er

levels. showrng restncted capacrty of thcse panrcular nano partrcles to enter plants b1

manne exposure means

I.4 USES / APPLICATION OF NANOPARTICLES:

Nano partrcles drspla) catalFrc optlcal and electncal propertres and are bemg

utlllzed senously as a part of gadgets, metalltcs. eanhen$are productron, polymers.

rnks films and coatrngs on account of tlerr great reparnng rmpact Past srudles

demonstrated that NPs are harmful to ocearrc creatures. mcludrng green groulh.

daphnrds and fish Prmephales latrpes promelas and Oryzras uere rnJluenced

antagonrstrcall) by fullerene An rmpact of hprd for every o\rdatron uas seen m

Mrcropterus salmordcs when prescnted to fullerene Sunrval of Daphnla magna was

drmrrushed by prescntatron to ZnO . TrO2 , SrO2 . and fullerene ( Lee et al . 2008)

Effcct! o[netroprrtrclc tr..tm.nt on gronth oI Ctpltcuh anhuum (chrlh.s)



Ch.pt.r No: I lDtroductiotr

Transgcnrc plants are crested by Cene ercharges br assar-rlt of DNA-absorbed

AuNPs rn a specres-rndependent \\a) (Chnstou et al . 1988) As of late lt ls reponcd

lhat through tie srlrca nano partrcles cffectr\e conleyarce of chemrcals and DNA can

occur In plant cclls. lachng the prerequlsrte ofparttcular rools (Tome) . c/ a/ 2007)

Nanopanrcles and nano capsules grre a productrre lntends (o drssemlnate

manue and pestrcrde $rth hrgh srre specrficrty rn a connolled manner consequentlv

dropprng collateral blo\ -back Ranch use of nano rechnolog; ls plclrng up

conslderatron \1a eft'ectrYe conhol and e\act am\'al of pestlctdes. composls and

herbrcrdes Nano-scnsors tmprovement helps tn decrdrng the requlred measure ln

terms of rnpul, for example. pestrcrdcs and manures Nano-sensors for rnscct repellent

drscorery suggest hrgh affectablllt). short recognltlon hmrts great selectrvtt\'. qurck

reactlons & lltlle slze Lrkewse they can recogntze the lerel ofsorl dampness and

supplements ofsorl nano fertrltzers are qutckl) rngested b1'plants Nano-encapsulated

moderatc dlscharge manures are spare compost uttltzrtton and rcducc ecologlcal

contamrnauon (Srdra et al .2014)

Nanotechnolog) rs presentl) utrlrzed as a derrce to rnvestlgate the darkest

lerms of health scrences rn a feu u ays e g rargeted drug de ll\ er). artlflctal tmplants.

lmagrng and gene delrverl s)stems and sensrng Thus. nano-stzed lnorgantc and

orgamc panrcles rs findrng nsrng constderatron rn health apphcalrons because of therr

manageabrlrtl to organrc fictronalzatlon Taktng tnto account upgraded adequac). the

Effcct! o, D.nop.nicl€ trc.tmGnl on growth ot Copskum antuum (cl'lllt s)



Ch.pt.rNo: I Introductiotr

[e$ drugs .ue nano partlcles of metals. ceramlcs and pol)mers ubrch can battle

condltrons hke cancer and fight human pathogens lfte mrcroorganrsms (Slddhartha et

al . 2007)

1.5 TOXICITY/HARIT{FUL EFFECTS OF NANO
PARTICLES:

Nano pafitcles hare also had roxlc efl'ect on orgarusms The to\lc effect rs

mostly seen ln mammals, mostly on arbome, dermal e\posures and dretaD (Stem and

McNerl . 2008) The orga.ruc dtstnbutlon. fate and posstble toxlc effect of nano-

matenals are mrrumally explored m plants Some studres sho$s rhat the e\posure of

plalts to copper may cause the toxtcrr) and abnormal root gro\rth (Lee er d/, 200g.

Stampoulls et al 2009) 3n! mlgh gafih oxrde lnano-Yb2O3. naro-Gd2o3 and naro-

LrO3) nano parxcles ( Ma ct al .2010) Another research suggest rhat planr cell

dNrsron and stress efl'ects rn leaves rs effected b) srher ( Kuman et al , 2009) and

palladrum nano partrcle ln contact ( Battke et al . 2008). corespondrngl) (Tara et al.

201l)

I.6 FUTURE PERSPECTIVES:

The apphcauons of nano-techrologl ha\e a great potentral of chiurgrng

agncultural productlon b) allo$ tng the lmpror ed management and consen atron of

Effccts ofnrDop.rticlc trc:tm.nt on growth of Copsrcum onhuum (chilli.sl
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rnputs to plart productron Nano technologlsts can do a lot lo help socrel) through the

apphcatlons of nano technology In agnculturc and food culture (Sugunan and Duna.

2004)

The challenges and ad\antages of nanotechnologl ulll prompt better

acknowledgment of thrs dcveloprng rnnorahon for pubhc awarcness Cross

contalnlnatlon and control of pests of food products and aBflculture are related to the

raprd brosensors and testrng tcchnologres rull prompt ulrhzatron of ranotechnolog)

soon ln future There rs great potentral of nano Nano-technolog] rn agncullure

becausc thrs field rs capable to rmpro\lng the $orth of hfe bl rts apphcatrons rn

drfferent fields llke qualltt agnculture. sustalnable and the rch and b€tter tbodstuff

for populatron Ercr;*here all o\er the \\orld. thrs lnno\atron has tumed lnto the

e\entual fate of an) nahon One must be ertremel! mlndf'ul o[ an] lnnovatrvc

technolog) to be presentcd about rts hlel) unantrcrpated ard surpnsrng penl that

could amve through rts hopeful potentral outcomes Hor!ever. rt rs addrtronall)

notcworth)' for tic c\'entual fatc of a statc to male talenred prospect m,!n po\\er for

thrs latesl rnnovahon Hence. n gets to be vrtal to educate the common man about the

advantages at the rnrtral stage. whrch wrll rnconcerrabl) enlarge no\cl technrque and

delelopment of rn auareness rn all crrclcs In agnculture the srandpornt of na!o-

sclence ls dublous mt'erable fiom a consrderable measure ofgrounds For lnstance. the

unconstruch\e reactron from rndivrduals touards genetrcalll modlfied (CM) crops.

ElLcts ofratrop.nhclc lr.{tm.nt on growth ot Copsrcam annuum (chtlli.sl
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need of a ton of requrrcd talents ln go\'cmment agncultural rcsearch and technolog)

lulrts for nano son of Investrgatrons and rnadequatel) prepared nel\ rnstruments and

many more modem advanccs (Ram cl a/ . 201.1)

As on account ol'each nontradlhonal lnno\atlon. tbr rnstance heredrtan

burldrng. some dread that naro-lnno!atlon can gt!e rndrr rduals an excesslve amount

of control Nano technolog)' rs the po*erful technrque from *hrch !\e can la.Le

advantagcs tn agncultuc technolog) for uclfare of manklnd Nano-technolog) can

stnve to present and fundamentalll burld more efficrent tcchnolog\ ftat ls currenll) ln

used for rcmedratlon sensrng and enrtron-mental detectron The potentral ad\antages

and use of- nanotechnology are vast lrke agnculrural yreld dc\elopment rn!ol\rng lbr

slou release of nano-porous zeolrtes and uell-orgarrzed dosage of fertrhzers and

\\ater. nano-capsules for vector. herblclde dehvc4'. nano-sensorc for pest detectton

and pest management (Scnnrs and Llons 2007. Scort 2007)

I.7 FAMILY SOLANACEAE

The Solanaceae rs substanllal plant famrlres rnclude morc thar 3000 spccrcs

rncludrng numerous crops. for cxamplc. pepper. cggplant. po(ato and tomato Ir

rncludcs a group of dlcotyledon plants rn the Euaslend clade, whrch rs drft'erent from

the model plant Arabrdopsrs It rs the 3rd economrcal plart famrll and posrtrons thc

EaT.ct! of rrtropertrcl. lE.tm.nt on growtb of Copucum annuurn (chilli..)
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first a vegetable yrclds Srmrlar famrl; Rubraceae rncludes coffec. a standout amongst

the most profitablc farmrng uares rn thc unr\ersal exchange (Fcrnan ard Steven.

l0r0)

I.7.I GENUS CAPSICUM

Capsrcum specres are the members ofSolanaceae tamrll (lnbe Solaneae. sub-

tnbe Capsrcrnae). uhrch rnlolres petunla" tobacco. potalo and tomato Cenus

Capsrcum contarns almost 3l specres (Moscone et al . 2007) f'rom rlhrch 5 are

domestrc. that s C baccatum L- C liutetceru L- and C pubescens R C unnuum L

and C chtncnle Jacq. llBPGR. 1983) The productron of chrh peppcr and s\r'eet

pepper crops rs utal agnbusrness rntematronall). \^here lhrs busrness promote famrl)

farmrng and befter rncome and emplo;mcnt productron t'rom agncuhue

(Rerfschnerder. and Rrberro . 2008)

The pnmar) producrng area on the planet rs Asra. panrcularl) rn Chrna uhrch

delrvered around 35Ll thousand tons ofsrneet and hot peppers rn 2008. trarlcd b1 Indra

creatrng I 23 mrllron tons (FAOSTAT. 2010) Rcrfschnerder and Rrberro (2008)

contend that rn Brazrl thrs rs a busrness sector that moves around 100 M USD even

)ear. rncludrng domcstrc utrLzauon and fares Accordrng to these Authors. red peppers

Eflcts oftrtooperticlc trcatmcnt on growth of Copsicum aanuum (ciillics)
10
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represent 3rd place ulrl,zahon and productlon oftla!onng \egetables rn Brazll In lhrs

manner. th,s busrness scctor empo\rers farmlng ln Brczi (yiela el ol .2008) (Dlas s/

ul ,2012)

Mostl) the Capsrcum rs local to South and Central Amenca (Perry e/ a/.

200?). rt ls belreved that. thls genus rs acccpted to have been rhosen ln two reglons of

source. one called the prrmar) center and after tha! acquatnted *tth drffercnt regtons

called secondary ccnter (Mongkolpom. and Taylor.20ll) Brazrl ts rteued as an

auxrllar) focal pornt (secondar) center) ofdtfferrng qualttres of thts genus

EfT.cts of n.nop.rticl. trc.lmctrt on grovth of Cipstcun orriuuD, (chillics)
11
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CHAPTER 2

Literature review

2.1 Literature review

Non-umform germlnatron of chrlr pepper (Capsrcum annum L ) seeds could

create problems rn seedlng establlshment Raptd, uruform and complete germlnatlol

are essentlal for hrgh yrcld and qualtty crop productron In current trme penod,

dlft'erent technologles entry ln agflcultual field has brought tremendous changes

Capsrcum annuum (chrh peppcr ) rs one of rmportant vegetables ln *h1ch germmatlon

ofseed talies long tlme and dunng un favorable condtttons . rt ts drtrtcult to germmate

Observatron of Ph)lotoxrt) of vaflous l'i\atton nano partrcles(Tr02) on derelopment

$ere detemrned Results shoued lhat r\lthoul nanopartrcles seed germrnatron was

slo* and hrglest pcrccntage of germrnatron qas found at a concentratlon of about

7 570 *,rthrn .18 hours rn the p.esence of nanopartrcles Result obsened shoued that

proper conceltatlon of TrO2 has the abrllt] to promote seedlmg Erouth and

germrnanon ofpepper ( Elahe et al . 201.1)

On the gemnatlon of sced. nano partrcles have both posttlve as well as

negatrve effects bromass, and root groMh lt's accepted that to\rc actuated by AgNPs

frarne$orks of plants mrght be because of harmf'ul substances adsorbed on

EIIccts ofo.nop.rticlc trcrtmcol otr gron th ol Copsicum innuum (chtllrcr)
72
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nanomatenals surface Bcsrdes. lhese sludles e\anlned the ad,,erse effectt Just on

germrnatlon ofseed and root development ( C Krshnaral etal .2012)

To lmprolc seed germlnat,on nou'a day's srlver nanopartlcles(AgNPs) sre

used as r ell as to enhance groMh ofplants Plants response to AgNPs . rnhtbltlon of

growth or enhancement. depends on dosage oi AgNP Hlgher and louer

concentratrons could have negatrle effect An e\panslon ln anatase nanopailcle

(nTrol) fi\atron bnngs about cnttcal rncrement 1n the germrnatlon rate. the tnde\ of

rate of germrnatron. length of the plumule and radrcal. the vrgor rnder and fresh

\rerght of seedhngs of Capsrcum annum L . uhrle the rdeal concentmhon of nTtO2

$ere 7 59i, ( Zarnab and amlad , 2015 )

2.2 EFFECT OF NANOPARTICLE ON PAMILY
SOLANACEAE:

Srlver nanopartrcles (AgNPs) are urvolYed to upgrade delelopment of plant

and germrnatron of seed. enhance photoslnthetlc quantum effecttvcness and go about

as antlmlcrobral opcrators to oversee plant atlments The nanoparttcle role m change

of plant reslllence to ecologrcal ar]"xretles, for e\ample sallnlty and drought stals

rndlstrnct AgNPs assume an rmperatrve part ln d[echng the restratnt germtnatton of

seed ald plant development ln sallne crcle b) rncltrng salt restltence ln plants Under

Elfccts of drnopartrcl. trcrtm.nt on growth oI Cupt. m onluun (chlllrc.'l
13
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salt stress $lth s ver nanopartlclc (AgNP) treament mean gernmatlon tlme

lmproved May be stralghtforwardly or ln a roundabout \\'ay sllver

nanopartlcles(AgNP) requrred rn morphologrcal altemtlon and ph)srologlcal

procedwes m plants ImproYed seed gernrnahon ln some plant specles \\as resulted

such that nanopa.r:trcles dlmllushed antro\ld.mt emphasls b] decreasrng HlO2 and

erpandrng en4mes such as APX The progressrons AgNPs ca.n modri therr

def'ensl\e mstume[ts at hrgher saltrness levels Presentatlon to AgNPs eased the

unfalorable rmpacts of salt push and enhanced the gemmahon. room the sub-atomlc

reactron to AgNPs among the t ed salttness levels recommend that length and dry

werght and seedhng cnsp of seeds of tomato under NaCI emphasrs Four salt anxret)

genes CRK1. P5CS. MAPK2 and AREB are managed by stlver nano partrcles under

salt arNret) The three qualq genes ZFHDI DDF2 aad TASI4. uere do$r-drrected

The outflo\a' of other salt an\rct) genes shtfted bet*een the tuo sallrness le\els

NaCll50 and NaCl200 ( Zarnab M Almutarn 2010)

Nano zrnc oxrde ards rn enhancrng salt reslstaace Zrnc help rncrease ln gro!\'th

of the gemmated seeds Nano - zrnc oxtde enhanced the germrnahon parameters and

caused to better drought tolerance (Sedghr et al . 2013)

Bactenal sulllmg rs a drlficult rssue m plant trssue soclet) techmques TlO2

NPs mlght be a helpful matenal for expelhng the bactenal contammants ln plant (

Lamran safa\ 1 . 201.1 )

Elfccts oflrnoprrticlc tr.rtm.nt on growth of Capsrcum annuum (chilli.s)
t4
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Vaflous studres rn the course of rccent decades ha\e demonstrated that the essentral

method of hannfi-rlness ldentrfied wlth alummum presentatlon partrcles (Al3) ts

antrcrpahng rn plants for root prolongahon rn plants A1 (alumrntum) bargarns roughly

77o earth's outsrde layer however many t)pes ofAl ts encharned b) llgands that ls less

lethal As nanopartrcles of alumrnum orrde expanded. the lyplcal lengths of three

*ecl tobacco seedlmg roots drmrnrshed Among seedllngs of control group and the

0 l7o alumrnum oxrde seedhngs treated wrth nanopartrcle. the normal length of root

reduced b)'25.1olo The 0 5% and 1 0oZ alummum oxtde-teated seedllngs drmlnlshed

Iong by 81 4% and 92 2%. rndrvrdually. when contrasted $th the control whrch gl\es

confirm that alumrnum oNde nanopartlcles negatl\'ely aff'ect the development ol the

bases of three seek old tobacco secdhngs Concentrate l ieMse demonstrates that as

the grouprng ofalumrnum oxrde nanopa(rcles e\panded. the normal bromass ofe\ery

three week old seedhng reduced Drastlc change causmg reductton of seedltng

bromass rs related qrth decreaslng lengths of roots due to the rncreased concentratlon

of nanopartlcles Essentlally Al2O3 nanopartlcles negatlvel) affect the de\elopment

and adlancement ofthree wcel ofage tobacco seedlngs (Ca(hnetal .2012)

2.3 PHYTOCHEMICAL STUDY OF SOLANACEAE AND
CAPSICUM

Ncu peppers are a fartastrc uellspnng of utamrns A and C and rn addrtron

nonpartrsan and acidrc phenolc mrres. whtch are tmpemttve cell retnforcements lbr

EfIccts ofn.Doparnclc trcrtrDcol on growth ol Copsicum dnnuum (ch,Ilicsl
15
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an assortment ofplanl saf'eguard reactrons Peppers contarn modemte to large amounts

of rmpanlal phenohcs or flaronords, phyochemrcal uhrch are esscntral cell

relnforccment parts of a plant-based eatlng routrne. some other than conlentlonal

supplements. qluch may decrease thc danger of chronrc rnfectrons Concenfates on

have sho\ n that peppers contam a \rlde exhrbrt of ph)-tochcmlcal The phyochemrcal

changes that happen amrd developmenr aad the resultant rmpact on cancer pre\entlon

agent actlon aue lmperatlve dletar, contemplatrons that ma) lnfluence the uhllzatlon

ol vanous pepper sorts Thmlis aboul demonstratcs that 40 "C was the Ideal

saponlficatron temperature \uth amphficd m,untenarce of both \anthoph)ll and

nonoxlgenated carotcnords Oxlgenated carotenotds zeaL\anthm and cap\anthtn

expanded lmpresslvely upon development as an after effect of shadtng change In

partlcular. the color capsanthm \as not recognlzed rn the Juvefile leafl tbods been

related Just \ lth pepper sons contarnrng the heredltaq abrlrty to Integratc red shades

upon development [n general. developed C frutescens and C amuum

Cultl\ar \\as ob\rousl] hrgher rn all out flaronords than C ch[ense cultr\ars at the

stagc of adult The amazrngly low flavonords fixatron rn thrs rmpactful pepper may

demonstrate preoccupatron of Phenohc fore rurmers from flavonords to capsarcrnolds

Tabasco has moderate le\els of the lureolln flavones Capsrcums seem. b) all

accounts, to be exceptronal m that they contam both of these tlavonords rn obvrous

focuses The greater part of the pepper sorts by ajld large drsplaled AOX panlcularl)

EfTccts oftrenop.rtrclc trcrtmcnt on groMh ol Copucum annuum (chtllics)
15
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capsrctun annuum Concochon benefactors to AOX m peppers are r'anous aad may

mcorporate ascorbrc capsarcmords. corrosrve. tlavonolds. and a wrde assortmetrt of

phenohc acrd ( L et al . 2000)

The Solanum farmly plant has broactlve mrxes such as alkalords. flavonords,

sterords and saponrns and man) others The; are halrng anhmrcrobral actron agamst

some bactenal specres such as Protcus mlrablhs ald E coh, Klebserella pneunoma

Mcthanol concentratron of Solanum esculent demonstmted sensrble anubactenal

actlon whtle test l^as bemg performed on rt The component uas recogruzed b;

HPLC rnlestlgatron and GCMS e\amrnatlon From the GC-MS comes about, the

mrxtue found rn Solanum esculentum plant portrons was drstrngurshed as Cafferc

corosrve. Ferulc corroslye, p-Coumanc coEosrye O-a-dg]ucoslde and Kaempt'ero

They are rn charge of the antlbactenal mo\ ement of the plant Solanum esculentum

The broactr\e mrres qere secluded from the eatable pan (lea\es) of the plants The)'

are utrlzed as a part oflabs for the exploratron reason fifthemore the] are ut 1zed as

a part ofthe restoratl\'e field (Akllafletal .2014 )

Capslcum annuum \ as hrgher rn capsalcln than m dft)drocapsarcrn ( Araceh

et al ,2oll)study demonstated that Capslcum natural products had soltd cancer

prevenhon agent actlon at gouplng of 4 mg/ml The cancer pre\.entlon agent

movement ofconcenffates e\panded wtth the e\pandrng number ofaggrcgate

Effccts ofnanop.rticla tra.tmcoa on gronth of Capsi(um annuum (chtlltcs)
l7
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phenolrc mlxes rn the concentmtes wth great relalonshlp esteem at 12 = 0 935 It can

be rnfcncd that the fla\onords compound dtd not contrlbute as a note$orthy

compound to the hrgh aggregate of phenoltc substance ln thrs Capslcum lests (

Rohanrzah and IshaL 20l2 )

2.4 ANTIMICROBIAL ACTIVITY OF CAPSICUM ON

NANOPARTICLES TREATED PLANTS

Srh er nrtratc has for qurte somc tlme been consrdered as an lntense and normal

antr-lo\ln iurd antrbaclenal operator Sll\er nanopanlcles dlsplaled antlbactenal

propertres agalnst bactenal pathogens \,uth close connectlon of the nanopartlcles

themselvcs wlth the mlcrobral cells. Stud! uncovered that the nanopartrcles from

peppe ndrcated great achon agarnst both the gram posltrve and gram negatlYe

crealures Lrlc\4lse rt appeared actlon agarnst coccl cells and bar cells Stlrer

cllmrnatcs mrcroorga sms b1 choltng them rn a uarm ard soggl enllronment

E\ceplronall)' broactrve srlver parttcles tte $tth prolerns outsrde and tnstde bacterlal

ccll films. accordrngly repressrng cell breath and prohferatton 3-4 trmes sllver rs more

dynamrc at pH 8 than at pH 6 Srlver rtems are compellrng agatnsr mrcroorgamsms ]et

not as eifectr\e agarnst dlffcrent lrfe forms lrke parasrtes. shape. and burldup The

antrmrcroblal movemcnt of sllver nanopartlclcs dcmonstrated the focus subordlnate

actron It grves mo\emcnt agarnst all the test Lvrng bern8s Srnce thrs ts an effonlessll

EfT.cts of nrnoprrticlc trcetmcEt oo gro'wth of Copsrcum annuun (chillics)
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accesslble all through the country furthermorc rs

cookng as an enhanclng opcrator, the dynamlc

anangcd and uhhzed successfully to prevent

pathogens Subsequently, rt has urde apphcatron

Za-,],ab 2Ol3 )

Rcvicw ofLilcrrturr

utrlzed as a part of each house for

Nano compound t'rom thrs can be

the development of the mrcrobral

rn restoratlve tield ( Abdulla}l and

By expandrng the centraltzatron of ZnO nanopartlcles rn wells and plates. the

development restmmt has llke\\'rse been er,panded rehably due ro appropnate

drspersron of nanopartlcles tn the agar medlun Both nano and mass ZnO

nanopartrcles demonstrated anttmlcroblal moYement agatnst chose pathogens Io*

lmprovement ofthe antlmlcroblal achon $as recorded tn the mstances of mass ZnO at

louer fi\atron (2 afld.1 mm) hotve\'cr medlum hrndrance uas seen at lDgher focuses

geen ZnO l'!lth lrttler molccule srze demonstraled tmproved movement because ofthe

substafltlal surface tcmtor] to volume proportron and surface reactl\'lty uhen

contmsted urth the ZnO nanopanlcle arranged b) synthetrc sfate$. qhtle ZnO

suspensrofls wrth lo$er focus range (0 5--1 mM) appears to show less anhmrcrobral

actrcD ZnO nanoparttclcs conshtutc a successful antlmtcrobtal operator agamst

pathogeruc mlcroorgafllsms (Sangectha et al . 201I )

ZnO-NPs drsplay appeallng antlbacteflal properttes because of erpanded

partlcular surl'ace temtory as the dlmtnlshed molecule srze promptlng upgraded

molecule surtbce reactlvlt) ZnO ts a blo-safe matenal that has photograph oxrdrzmg

Elfcct! of trctropertrclc trcrtm.nt on gror.t th of C(prrc m @nuum (chilrcs)
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and photocatalysls sways on compound and organc specres The dlfferent

antlbacte al components of nanomate als are for the most part ascnbed to therr hrgh

partlcular ( Amna et al ,2015)

Broad spectrum of a-otl bactenal acb\ltles rs contamed b1 ZnO nano partrclcs

Remarkable antrbactenal actrllt) rs e liblted b) ZnO nano parhcles and demonstrated

a lethal effect agarnst C JeJuru even at lo\ concentratron Slgnlficant morphologlcal

changes are rnduced b1 ZnO nanopanrcles. measurable membrane leakage. and on the

basrs of these phenomenon substantlal lncreases (up to 52 folds) rn oxrdatr\e sfess

gene expressron rn C Jejurr and responses of cell. a plausrble process of lna\trvatlon

of ZnO of bactena mcludes the dlrect relahon among cell surfaces and ZnO nano

parucles Thrs affccts the membrane permeabrllt] whe.e nano partrcles enter and

mtroducc bactenal cells of oxrdatrre stress. rcsulhng rn cell death (Yol1png et al .

201 1)

2.5 EFFECT OF ZnO NANOPARTICLES

ZnO rs harmless. rt can be utlhzed as photocatalltc debasement matenals of

natual porsons Hrgh affectabtltty ts shown bl mass and tlun movres fbr some

harmful gasses The great help rs provrded by Zmc oxrde NPs for the yreld and

deYelopment ofsustenance products Nut seeds were effectr\el] treated wlth vanous

Elfccts o[trcnoprrticlc tr.rtm.rt on growth ol Cap!rcum arrnuum (cttilltcsl
20
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Treatment of Zlnc o\lde nano scale (25 nm mean molecule srze) u'as utrlzed as

l000ppm l'lxatron uluch advanced seedhng por.rer. seeds germlnatron. and planl

development and these zrnc o\lde nano partrcles srmrlarll ended up bcrng successful

rn estabhsh development m peanuts and cxpandhg stem ZnO NPs green unron ls

much more secure and cnvlrotuncnt well drsposed contrasted wlth compound blend

srnce rt doesn't prompt development ofpolsonous srde effect chemtcals To the e\rent

ther use ls concemed nanopanrcles assume a note\\orth) part rn farmrng. uhere

collordal arrangcment of ZnO NPs rs utr[zed as a part ofnanofenlhzers (Srdraetal.

201.1 )

Al:O are rn common nanopartrcles As test matenal some nano parhcles such

TrO2 and fullercnce have been utdel) used to 1denll), therr nano toxlcrtv ZnO nano

partrcles have srgmflcant rnlubrtlon on bactenal as well as fungal contammants and

slgniicantly prevent thelr groMh Whle studyrng the e\plants regeneratton rate $as

observed that Zn Na[o partlcles concentraion lo\^er than threshold drd not show an1

negatr'le effect (Mohamed et al .201.{)

From the study lt was observed that lo$er concentrahon of nanopartrcles of

ZnO dld show the reductron effect on root length of oce . $hrle TlO2 nanopaftrcles

apparently offers no effect Much ofroots are greatl)'affected b) ZnO naropanlcles (

Prapatsom er al . 201 I )

EfTccts ofnaloprrticlc trcrtmcnt on growth oI Copsicurfi aznuum (chillicsl
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k mrght be assumed that hrgh content of zrnc m seed could go about as a

startcr manure and enhanced germlnatlon of seed and earl) de\elopment of seedltng

Essentral part rs essumed bl zrnc rn starch and protelns dlgestron system a-nd

addltlonall)' Ncontrols plant development hormone r e IAA llkeurse a ley segnent of

dehydrogenase. protemase. and peptrdes catallsts and rn addttlon advances starch

&rangcment. seed development and creatron rs zrnc Tlcse fuths show that the

accesslbrlrt] of hrgh Zn content rnslde the seeds amrd seed germlnatton rhat has

rmperatrve physrologrcal parts ln seed germmatton and early seedlrng development

The hrgh percentage seed germrnalron more secdhng length rn oruon seedlmgs sa* rn

seed parts obtarncd from ZIIO Transpo(atron of Zn from leaf trssues through phloem

to the seed at the season of seed rmpro\cment and development proces can be credted

b) NPs treated plants ZnO NPs development of seedlmg and germmatlon of seed rn

omon and determrned the germmatron of seed rncreased ln lo$er concentratlons of

ZnO NPs but show reductron rn values at htgh concenhahon ( S L La$are and Shllpa

Raskar 201.1 )

EffcctJ of nrroprrticlc trcrtm.nt on groith ot Ctpsrcum annuum (chtlltcs)
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Chapter: 3

Materials and Methods

The research work *as drrcctcd rn ABGE (Apphed Bro-technology and

Genetlc Engrnecnng Laboratory). lntemahonal lslamrc UnrT ersrry and lslamabad

3.1 Plant Material
ln research study the Capsrcun ,Annuum seeds uere used and obtarned from

NARC. National Herbanum, and Islamabad (3 l) & used m both rnrrtro condrtrons as

\ ell as natural condrtrons (Flgue 3 I )

Frgure 3 I Perspectrve ofCapsrcum Annuum seeds as a source ofmatenal ftom the

Natuonal Herbanum. NARC, and Islamabad

flfcct! ofoanoparticle trartmcot on grorrth ol Coprcum onnuum (chilliea'l
23
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3.2 Nano Particle Use

Nanopartrcles used rn research uas ZnO, obtarned from ABGE & were uscd rn both

mvrtro conditrons as well as natural condrtrons (Ftgure 3 2)

Frgure 3 ! Perspectrve ofZnO Nano Pafllcles used rn research

3.3 Apparatus:

3,3.1 Mechinery:
Fullv automatlc autoclave (Classrc 1050). Lamrnar arrflo* cabtnet. Shaker

(HY4

EITccts o[nrnoprrticfc trcatmcnt otr growth of Cdpstcam annuam (chillias\
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Speed adlustrng multrpr-rrpose vrbrator), Dqrng Oven (DHG-9053A). Mrcrowave

Oven (onent). pH meter (Martml lnstruments). Electro c balance (Shmadzu)

3.3.2 Glassware's
Corucal flasks (50m1. 100 ml. 500 ml), Beakers (Pyrer. Germar) ). Pern plates

and. Test tubes (18 x 150 mm, 27ml) used as a glassware for the germrnahon ofseeds

as rnvitro Conrcal flasks and test tubcs were used and non spong] cotton \\rap as a

muslrn l)bnc (Frgure 3.3)

3.3.3 Tools
Scalpels, Surgrcal blades, scrssor. mrcroprpettes, Forceps and Falcon tubes.

drscardmgJug (100 ml). strarner. gloves. filter papers

Flgure 3 3 lllustatron ofglassware's and tools

EffccB ofn.noparticlc trc.tmcot on grorrth ot Capticum annuum (chtlhcs)
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3.4 For Natural Conditions
Pots. Manure & FenllzeE

3.5 Methodology

3.5.1 Treatment of seeds with ZnO Nanoparticles

Four drffcrent concentrahons ofnanopMicles \4ere used I e 0 10 pl/ml, 0 15

pVml, 0 20 gVml, 0 25 pyml & unteated seeds (controlled) Seeds uere pre soaked m

drst led uater for 2.1 hrs to breal the dormancy After ths seeds of Capsrcun ,.lnnuunt

were subjected to dltlerent trcatment leyels of ZnO nanopartrcle soluhon along $1th

one control for 2.1 hrs (Frgure 3 .l)

FlEure 3 4 treatment ofseeds $rth drfferenl concentratlons of ZnO nanopafllcles

Ellccts ofnaroprrhclc lrcatmcEt on grotrth of Copstcu ahnuum (chillics,)
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3.6 METHODOLGY

Experimental Design

Mrr.rials rnd Mcthods

FORINVITRO

for Invitro

Factonal desrgn uas emploled for each and e\erJ one of expenment Each

expenment uas consrsted of 3 rephcates and each repLcate has 8

Samplcs/ObservatroIIs

3.6.1 Media preparation for Invitro

In research uork Slnthetlc MS medlum \ rth \ rtamms was uesd lMurashtge

and Skoog. 1962) The calculatrons were done for prepanng 300m1 MS medla

Sucrose ls uhlzed as only carbon source Gel- te used as a solldtrytng agcnt and the

concentratron rs 0 75g rn dlstrlled \rater 0 5M HCI or 0 5M NaOH \\'as further added

to adJust the PH of medla rn the range of5 7-5 8 as a 6nal ralue Then the medra *as

stenllzed b) autoclavrng at l2l "C for I and halfhour

3.6.2 Surfacc sterilization and preparation of Invitro culture

Treated and unteated seeds of Capsrcum arnuum were taken for surface

stenhzatron Seeds were uashed thoroughl) \r1th drstrlled uater fb. 5-7 trme followed

by hqurd detergent to aYold contaminatlon. the stenllzatlon of seeds were done rn

Lamrnar Arr Florl Hood under aseplc condrhons The stenlrzatron tas donc bv usrng

70% Ethanol (ry'v) for2 min folloued by the 507o Clorox (\4, used for 15-10 mrn

fffccts oftrenop2rticlc tr.atmctrt on gro!*th ofCupsicurn annuum (cln.tllics)
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Then 4-5 trmes r ashrng was done urth dHtO

hlter paper for dryrng (Frgure 3 5)

I *$*IB
\'

heoro

Frgure 3 5 pelspectl\'e ofdned seeds on autoclaved papa15

3.6.3 Seeds Induction
Surface stenhzed treated and umreated secds were placed in MS medra for

roltratlon of gcmrnatlon All cultures were malntaued at 2.1 hous llght at 25+2 "C

temperature The gro\rth ofseeds srarts after somc specrfic trme ofrnductlon The

grouth liequency was analysed by usmg formula

Mrtcrirls rnd Mcthods

Then seeds $erc placed on autoclaled

f,flccls ofranopartclc trartmctrr on grorth of Copsicum dnnuurrl (chtlh.sl
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Number of seeds grous

Crou'ti ficqucnc)' (%) =

Total nunber of seeds cultured

Contamrnated frequencl'nas also analysed b) uslng tbrmula

No ofcontamrnated tast lubes

Contanrnated t'requenc) (o/o) =

Total no of test tubes

3.7 Methodology for Natural Conditions

Trealed and untreated seeds werc dned out on autocla\e paper. and then dned

seeds both treated and unteated uere so*n rn the pots ln lntematronal Islamlc

UnNersrty lslamabad All pots \ ere takcn and uere tilled *rth a $ell prepared 8ro\\1h

medra of t'arm I'ard manure l5 seeds from drfferenl treatments *ere soNr ln pots

Seeds uere placed rn pots at the depti of 1-2 cm and then seeds were co\ered \\tth a

Effacts ofrrnop.rtrcl. trcetmant oh growth of Cttpsicum annuum (chtlli.sl
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sorl 15 unlreated seeds $ere also sol\n rn the pots ln the samc wa1 In rhts ua1 there

\\ere tolal 75 pots carr) lng sotl1] sceds These Pots \\ere lftlgated uell rn a spralng

marulcr These plants \\ ere obsen ed routrnel) for sort of changes rn them

Drfferent morphologrcal and brochemtcal chamcters rrere studled rncludlng

gerrnrnatron frequencl. plant herght. no oi teaves. dals to flowenng Phltochemlcal

Anallsrs and anttmlcroblal actlvlty \\as also done

3.8 Statistical AnalYsis

The statrstrcal analysrs of data uas done b) usrng statlstlc soft\rare SPSS and

the srgnlficance potnt \\as consldered as 0 001

3.9 Phytochemical AnalYsis

3.9.1 Preperation of Extrlct

Leaves of plant was used tbr mal<tng crude methanollc e\tracts and step up by

utrlrzrng thc technlque portrayed by ( \\'adood er ul .2013) urth a feu changes To

prepare the ertract of leaf. $e $lll collect lhc tiesh lea\es from plant from amature

Capstcum annuum Then the collected leaves uere uashed b1 runntng tap $ater and

lhen urpe up For dryrng place rn drylng oven Then poudcred the drred leaves ustng

pestle and mortar aJrd then drssolved the pot\der rn 30ml methanol Place thrs for

Effccls of trrnoprrticlc trcrtmGtrl on growth of CoPsicum unrruum (chillics)
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orcmlght Then ne\t step r as filtratron \ hrch

paper No I Then the phlrochemrcal anallsrs

teatlng dlfferent chemrcals (figule 3 6)

Mrt.rirls rnd Mcthods

uas done b1 usrng Whattmann filter

of leaf extrirct solutron was done b\

Frgure36 Crude methanollc c\tracts ofmature leaYes ofc4prrcum anh um

prepared from the rn vrto treated wrth nanopartlcles

3.9.1.1: TEST FOR ALKALOIDS

For the recogmtron of alkalords rn 0 5-0 6 ml of methanoltc extract of leales

8ml of 1% HCI rs added, then $armed and filtered Separate the 2ml of filtrare and

after that a lrnle quartlt, of saturated prcnc acrd uas dropped rn test tubes ha\1ng

f,llcts of nanoparticlc trcrtm.rt on growth ol Capsicum innuum (chtlltcs)
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methanoLc extract Yellou colour mdlcates the presence ofalkalords

3.9.1.2: TEST FOR FLAVONOIDS

For ldenhficahon of flavonolds add fe\\ drops ofNaoH then add feu drops of

drluted HCI. lello$ colour rndrcates the presence of alkalords lt tums colorless uhen

acrd rs added

3.9.1.3: TEST FOR THE DETECTION OF TANNINS

For the revealng of tanmns. mcthanolc cxtact uas treated \\lth rron cblo de

(FeClr) solutlon Blue or green colour rndrcates the presence oftarruns

3.9.1.4: TEST FOR TRITERPENOIDS

The ldenhficatlon of tnterpetrords rn the methanolc extract ofleaves of

capsrcum annuultt vtas done by treanng the H:sor wlth methanollc extact Formlng

ofyello$ colour at lower la;er gNes posrtrve results

3.9.t.5: TEST FOR STEROIDS

For the rdentlficahon ofsterolds ln methanohc eltract ofleaves. 200m1

methanohc e\tract \rere treated $rth 2ml ofacetlc acrd and then cooled the solutron

on rce and mlxed wlth llttle quantrt) ofconc HtSOa Appearance ofrrolet to red

colour confirms the occurrencc ofstero:ds

Elfects of n.nope rhclc tr.rtmcnt on grorr th of Coptrc uth in n uurh (chtlltct\
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3.10 Plant Extracts Anti bacterial activity assay

Four drfferent tlpes ofbaclcnal strarns were used rn research $ork t e

Eschenchra coh. Klebstella pneumonta Pscudomonas aerugrnosa and Staph)lococcus

aureus and \\ere obtarned flom pathology lab ofAl-Shrfa hosprtal lslamabad

3.IO.I PAPER DISK DIFFUSION ASSAY:

For prcparatron ofmcdra l.1g ofNutnent agar should be drssolved rn 1L oi

dH2O and alloned ro borl rn oren at .15 oc for 2-3 mtns at medtum pornt After 0rat

nutrrent agar medrum *cre placed rn autoclave for autoclarrng for I hour and '15

mrnutes When autoclavrng rs completed. taLe the medtum for funheruork Afier tirs

the medrum was spread on Petn plates. handhng ofthrs should be done under the well

stenllzed en\ lronment rn hood

The filter paper drscs (5mm rn dlameter) $ere placed on the agar plates whtch

was rnoculated vvrth the tesled mrcroorganrsms Four tlpes oi drfferent Strarns of

bactena were used (Eschenchra coh. Klebsrella pneumonra Pseudomonas acrugrnosa

Eff.cts of nrnoprrticl. trG.tm.nt on gro$lh oI Copsicum annuum (chtlll.cs,
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and Staph)lococcus aucus) for antrmrcrobral actr\rg lmpregnatron rs done urti 20pl

ofplant methanohc er.uacts Then tle Petn plates \lere \\rapped wrth Para film Then

tie plates *ere subsequentll' lncubated at 37"C lbr 14 HIs Al1er rncubatlon the

gro$'th of lnhlbrtlon zone were quantlfied b) measunng the draaeter of the zone of

rnhrbrtron rn mm (kumar el al. 2009) (Frgure 3 7)

Frgurc 3 7 Illustratron of nutnent agar on Petn plates

Effcct! oftrrnoprrrhcl. trc{tmcot on gronth ol Capsicum onnuu (chlllicsl
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Chapter: 4

RESULTS

4.1 Effect of Nanoparticles on number of days to seed

germination

On lo\\est concentratlon sceds took the mlnlmum days for gemrnatlon

re on 0lpVml the average no of days rere Tdays The conhol g.oup took the

ma\rmum average number ofda;s r e untreated seeds -l2days On 0 2OgVml average

number of days for germrnatlon uas obsened m 9 dals. and l0 da)'s on 0 25[lhl

(Table 4 I )

Table 4.1:- Illustration of differcnt Nano particles treatment on
devs taken for sccd germination

Diffcrent
cotrccotretiotr of NPs

0.1 pUml 0.15 pl./ml 0.20 pUml 0.25 pUml CoDtrol

Days takcn for sccd
gcrminetion

7 7 9 t0 t2

Effccts oftranoprrticlc trcrtmcnt on growth of Copstcam anrruum (cltlhcs\
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4.2 Effect of Nanoparticles on seed germination and

contamination frequency

The ZnO nanopartlcles treated seeds ofcapflcr./n arr m sho\ s that the

gernrnatlon ralc was rncreased as compare to untreated seeds In case oi control

cofldltlon the germrnatlon percentage \\as 6f 5 % Among treated seeds matrmum

germlnatlon percentage uas obsened on louesl concentratlon l e 0 I pl/ml r e 759o

On hrghest concentrahon le 015 Flhl germrnatron percentage r-\as 5.1 I o/o that rs

hrgher than untreated seeds The mlnrmum contamrnatlon fiequenc) was obsened on

0 I pl/ml r e 25%. and the m&\lmum contamrnatron rlas obsened on 0 25 pl/ml r e

45 8% The control group sho$s the 37 57o contamrnatron (Table .l 2)

Trblc 4.2:- Outcomc of diffcrcnt Nano particlcs trcrtment on
qcrmination frcoucncv and Contaminetcd frcoucncv of sccds

DiffGr.nt
cotrccntrltion
of NPs

0.1 pUml 0.15 pUml 0.20 pUml 0.25 pUml Control

G.rmin.tiotr

frcqucncy

1504 62.50/" 62.50/" 57.loa 62.50/"

Cont.min.t.d

frcqucncy

25"/. 31.50/o 37.50/o 15.gvo 31.5A

36
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4.3 Effect of Nano particles treatment on height after 15 days

in Invitro condition

Srmple MS medta r,ras used \ tth 4 drtlerent concentratrons of nanopartrcles

treated seeds and unteated secds named as control The helght \las obsen'ed 15 days

after the seeds moculatlon on medra The plant sho*ed the best results on Io\ est

concentratron

SEnstlcall) ma,\Lmum vanahon r,ras obsened ln treated plants re on 0I

$l/ml and mmrmum \anatron \\as observed on 025 pl/ml The less \ anatlon \\as

observed rn contol group In case of conhol goup average herght *as 05208

Maxrmum avemge hetght *as obsened on 0l pl/ml ie 200.4 on the lo$est

concentratron. and mlnlmum average hetght tlus obseryed 0 2800 B tn trcated plants

re 025 pVml Ie on m&xrmum concenfatlon All the plants r"ere lbund to he

srgtulicanll) drfferent (P<0 0Ol) fiom one another (table 4 3) The LSDoor value ls

0'1637

Eff.cts ofnrnop.rhclc trcttm.nt otr growth ofCapsicum annuum (chllltcs,
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(.) 0.10pUml (b)

(c) 0.20pUml (d) 0.25pUml

0.1SpUml

:-*+ r''

Elfects ofnrnoprrtrcla traatmctrt on grorr th ot Capsicum tn,tuum (chtlltcsl
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5r
(e) Control

Figur. ,l.l: illustretion of both trcet.d and utrtr..t.d plaDts eftcr 15 da) s

(a) Phnt h.ight.ft.r l5 deys on 0.1pUml shows thc llr[imuE hcight

(b) Phnt hcight rftcr 15 deys on 0.l5pUml

(c) Phtrt hcight rft.r 15 deys on 0.20pVml

(d) Phnt h.igbt.ftcr l5 deys on 0.2spuml

(.) Pl.Dt h.ight rftcr 15 deys in utrlrcetcd sccds shows thc minimum

hcight

EIIccts oftrrtroprrtclc trcalmcnt otr growlh ot Copsrcum c naum (ahillics)
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4.4 Effect of Nano particles treatment on height after 30 days

in Invitro condition

Same srmple MS medla uas used urth 4 dll}'erent concentmtlons of

nanopartrcles heated seeds and untreated seeds named as control The herght $as

obsened 15 days after the seeds moculatlon on medra The plant sho$ed the best

results on lo\4 est concentrahon

Statlshcall) maxrmum vanatron $as obsened m taeated plants r e on 01

pl/ml and mnrmum vanatron was observed on 0 25pl/ml The less l'araton was

observed m control group In case of control group ar erage herght was 062008

Ma\rmum average helght \aas obscrved on 0l,r|lml le 3333 A on the lowest

concentratlon. and mmrmum average herg}t uas obsened 0 8200 B m treated plants

r e 0 25gVml r c on malmum concentratron All the plants were found to be

srgnrficantl)' drlfcrent (P<0 001) Iiom one another The LSDoor value rs 0 999 (Table

4 3) (Figure 4 2)

Effccts ofnenoparticlc trcrtmctrt on grotlth of Capsrcum annuurn (chillrcs)
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(.) 0.10 pYDl (b) 0.15 puml

(c) 0.20 pUml (d) 0.25 pUml

w-.'.:
"]

'thI
Hrl'

41
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(.) Control

Figurc J.2: illustrrtiotr of both trcrtcd eod untrcAtcd phots .ftcr 30 days

(f) Plant hcight .ftcr 30 deys on O,lpUml showing thc maximum hcight

(g) Phnt hcight.ft.r 30 days on 0.l5pUml

(h) Pl.nt hcight .ftcr 30 days on 0.20pUml

(i) Plant hcrght .ft.r 30 days on 0.25pUml

(j) Pl.nt h.igbt eftcr 30 deys in untreeted sccds shows th. Eitrimum

height

Effccts ofneDoprntrclc trcetmctrt on grorrth of Copsicum annuum (chillics,
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4,4 Effect of Nano particles treatment on number of leaves in
Invitro condition

Morc vaflatlon $€re seen m number of leaves \ lth treatment as compare to

contlol The more vanatron was observed at lowest concenfatton and mtnrmurn

vanatlon uas obsened at lughest conccntratlon The less number of leaves qas

observed al control lerel Among rreated groups maxrmum number ofarerage leaves

was 3 0833 at 0 10 gl/ml. and mrmmum no of leat'es uas 1 7500 B at 0 25pVn The

less number of leaves was 1.0833 B rn control group The LSD0 0l value rs I 037

meals they are srgmficantl) dlfferent from ore another (Table 4 3)

ElTccts ofrrroprrticlc trcetmrrt on growth of Capsicuht ornuum (chillic.)
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Table 4.3:- Effect of differcnt Nano oarticlcs trcetment on Invitro
Ple n ts

DiIT.rctrt
conccntratiotr
of NPs

Plrtrt hcight in 15

d.ys
Phnt hcight in
30 del s

No of lcavcs

0.1 pUml 2.000 A 3.3333 A 3.0833 A

0.15 pUml 1.1233 B 1.0000 B 2.0833 AB

0.20 pUml 1.000 B 1.1233 B 2.0400 B

0.25 pUml 0.2800 B 0.8200 B 1.7500 B

CoBtrol 0.6200 B 0.6200 B 1.0833 B

LSDoor 0.7637 0.999 1.037

(Data follo\ ed b) caprlal alphabels correspond to the lndl\ rdual values as an mean of

thlee repllcates Each repllcate ls conslstlng of 'l treatments)

Eff.cts ofornoprrhclc lrcatm.nt on grortth ol Cupsicum onrluum (chtllt s\
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4.5 Effect of Nano particles treatment on height of plant in
natural condition

Statlstrcall)' ma-\lmum larratlon uas obsened ln treated plaflts le on 01

pyml and mlInmujn \anatlon l^as observed on 025p1'ml The less \anahon \1a5

observed at 0 25pllml In case ofcontrol group average herght uas 5 000CD

Maxrmum average herght uas obsened on 0lpI,'ml re 1200 A on the lo\est

concentratron. and mrnrmurn arerage herght uas obsened .10.100 D rn treated plants

re 0 25;rllml l.e on maxrmum coDcentratron. All the plants were fbund to be

slgnrficantl) drfferent (P<0 001) ftom one another The LSDoor ralue ts 2 312 (Table

.1 .1) (Frgure 4 3) (Frgure.l4)

4.6 Effect of Nano particles treatment on number of leaves in
natural condition

More vanatlon was seen ln number of leaves ulth treatment as compare to

control The less number of leaves *as obsened at control leYel Among treated

Efoups maxrmum number of average leaves $as 24 8674. at 0 2opvml. and mmlmum

no ofleaves q'as 6 6667 C at 0 25gllml Thelessnumberofleaves*as6000Cm

Elfccls oftrrtroprrticlc trcrtmcn( on growth ol Copticum onnuum (chtlllcs)
45



Ch.ptcr No: J R.sults

Table 4.4:- Effcct of different Nano Darticles trcatment on natural
condition PI.nts

Diffcr.nt
concantrrtion
ofNPs

Pl.nt hcight No of lcavcs D.ys to flowering

0.1 uUml 22,000 A t6.133 B 5.1.9 A

0.15 pUml 7.5800 B 18.133 B 58.8 A

0.20 pVml 7.0000 BC 24.467 A 60.0 A

0.25 pUml J.0400 D 6.6667 C 26.3 B

CoDtrol 5.0000 cD 6.0000 c 23.6 B

LSDoor 2.312 2.574 12.069

(Data follo$ed by capltal alphabets corrcspond to the mdr\ ldual values as a meafl ol

three repllcates Each rephcate ls conslstrng of4 treatments)

Effccts oI n.trop.rticlc lrcatm.ot on growth of Cupsicum annaurn (chillicsl
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Figurc 4.3: Comparison ofdiffcrcrt tr.atcd rnd unlr..tcd phnts

Effcrts of oahoprnicl. lrc.tm.nl on growth of Cap!rcum annuum (chtlltcs\
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(c) (d)

Figurc 4.{: Comparisotr of drffcrent tr.et.d rrd untrc.t.d p.lnts

(.) Comprrison of plant bcight trc.tcd wrth NPs conccDtrrtion 0.1puml NPs

rnd untrcrtcd phnt i.c. control

(b) Comperison of phnt hcight tr..tcd wrth NPs conccrtr.tion 0.20pyml

ard 0.2opYllrl

(c) Comparison of pl.nt hcight trcrtcd with NPs concentreoon o,lopuml

rnd 0.1spyml

(d) Comparison of phnt hcight trertcd with NPs conccntretion 0.l5pUml

erd 0.20,rUl!l

Elfcct! ofnrnoperticl. trcrtmcDt on groxth of Cupsicum onnuum (chrllias\
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4.8 Screening of Phytochemical Analysis

To llnd out the natue of phytoconstltuents, methanollc extacts of lea\es \!ere

subjected to the ph),tochemrcal tcsts The result sho\rs the occurrence of Alkalords

and a complete absence of fla\onoids. tsrruns. tnterpenolds & Sterolds (Flgue)

(Table)

Cultured plant cells can be normally recogmzed as drfficult to make alkalolds

It ls sard that the farlure or decrease of alkalold productron rs because rn brosynthesrs

reachon there rs bloclage ofa specrfic melabohc reactlon slep, actual cause ior thls ls

not Lno$n yet The lrftle amount alkalord constrtuent rn the undrft'erentrated cutured

cells ol Scopolru and Datutct qas drscorered ,nh1ch are mostly created rla mhlbrtlon

oftoplc acld productron (Barzet et al . 1977)

Teblc ,1,5: - Thc rcsults of sccondn mctebolitcs in lcevcs of Capsrcurr aazzzm
Dhnt

S. No Phytochcmicels Melhrnolic Extrrcts

l.

2.

3

.1.

Alkalords

Flavonolds

Tarrns

Tnterpenords

Sterords

+lM

- tlve

- tl\'e

- tr\'e

- tl\ e

+ try. = Prcsetrat - tire =Absetrt

Effccts ofnenoprrticl. trc.tmcnt on growth oI Captrcum annuum lchilli.sl
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(c)

Frgur. 4.5: Phytochcmicrl rtr.lysis of plert

(e) Phytochcmicrl tcst pcrform.d on thc , rvcs oI Capsicum onduum

rndrcrtes the pr.sctrcc of Alkaloids

(b) PhytochcEicrl tcst pcrformcd otr thc lc,.v.s of Copsicum on uum

indicrtcs thc abscncc of FlavoDoids

(c) Phytoch€mical tcst p.rform.d oD thc lc,ies ol Cop$tcurn annuurfi

irdicat.s thc absctrcc of Stcroids

(d) Phytoch.micrl tclt pcrformcd on thc lcw.s of Capsicurn onnuu0l

iDdicet.s thc rbscncc of Trit.rpenoids

(c) Phytochcmical tcst pcrformcd otr thc lcav.s of Copsicurn onnuurn

indicrtcs th. .bscDcc of T.nins

Eflccts of nenoprmclc lrcatmcnl on grortb of Capsrcum orrnuum lchillicsl
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4.9 Evaluation OF ANTIBACTARIAL ACTIVITY

4.9.1 Against -Esclrerichia coli;
By drsc plate method the eflechveness ol'range of antrbactenal actllrty u'as

determmed agamst E colr by drsc plate method. the effectrveness of a ralge of

antrmrcrobral was determrncd agamst E col (Frgure 4 6) lt qas shol{ed the hrg}est

rnlubrtron zone agarnst E coL (3 3 mm)

1.9.2 Lgainst slaphylococc us a ure us:
Capsrcum annuum also sho*s the zone of lnlubltlon (2 6mm) agalnst S aureus

agalnst methanohc e\tracts oflea\es as shown m (figue.1 6)

4.9.3 Against Klebsiello pneumoniae:
Capsrcum annuurn also shoxs the zone of lnhlbrtlon (1 6mm) agamst K

Pneumonla aga[st mcthanollc ertracts of leaves as shown rn (figure 4 6)

(a)

Effccts ofnerop.rticl. tr.rtmcnt on growth of Capucum annuum (chillics)
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Frgure 4 6 Anhmrcobal assa, of capttcum annuum

(a) Zone of rnl brotron agatnst Escherrchru colr s3.3mm

Rcsults

(c)(b)

(b) Zone of rnhrbrotron agarilsl staPh)'lococcus aureus is 2.6mm

(c) Zone of rnirbrolro t aganrst Klebsrclla pneumorua is l.6mm

EIT.ct! oftrrDoperhclc tr.rtmcnl oo growlh of Copsicum onnuum (chillics)
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Chapter 5

5.l DISCUSSION

Nano'means veq smail l0-9 to be precrse. thls means that nanopartrcles are

composed of large amount ofmrnute partrcles that are compac! together to the surface

Such partlcles are present on everyu'here on the Eanh's suface (Ale\andra.. 2000)

Nano matenals m nalo biotechnology demonstrate totally ne$ and better

practrces based on morphology. dlstnbutlon and srze (Smg et al.2010) An rmportant

concem rs the makfrg of naropartlcles of drfferellt srzes shapes and wrth control

drsslmrlanty are the e\penmental & chemrcal methods that mrohes the productron of

large amount ofnsl; and unsafe b)-products m the end (Dube) et al . 2009)

Nano panrcles car be slnthesrzed b) *rde ranet) of drfferent matenals Lke

srllcates. magnetrc matenals. metal oxrde cerarnrcs. emulsrons & ltposome. etc

(Hollster et al . 2003)

Nano partrcles dlsplay catalfrc optrcal and electncal propeflles and are berng

r-rtrlzed senously as a part of gadgets. metallcs. eafthen\\arc productron. polymers.

rnls films and coatlngs on account of thelr geat repanng tmpact Past studles

demonstrated that NPs are harml'ul to oceanrc crcatures, rncludmg gleen grollth.

Effects ofnanopartrclc treatmenr on gro$lh ofcupslcun annun (ch ies)
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and fish Sun'rval of Daphrua magna was drnunshed by presentauon to ZnO . TrO2 .

SrO2 , and fullerene 1 Lee et al . 2008)

The challenges ard ad\ antagcs of nanotechnology \4111 prompt better

acknowledgment of tlus dc\elopmg lnno!atlon for publtc awareness Cross

contamlnatlol and conrol of pests of food products and agnculture are related to the

raprd broscnsors and testrng technologres $rll prompt uttltzatton ol nanotechlologl

soon rn tirtue

The Solanaceae ls a substantral plant famrl)'mcludes more than 3000 specles

rncludrng nurnerous crops, for example, pepper. eggplalt. potato and tomato It

rncludes a group of drcotyledonous plants rn the Euastend claude. whlch rs drff'erent

ftom the model plant Arabrdopsrs lt rs the 3rd economlcal plant famrll'and postttons

the first a vegetable )lelds Srmrlar famrl1 Rubtaceae tncludes coffee. a standout

amongst the most profitable farmrng uares rn the unllersal exchange (Feman and

Ste\ en. 2010)

Capsrcum specres are thc members of Solanaceae famtly (tnbe Solaneae, sub-

tnbe Capsrcrnae) \\lxch rn\ol\es petuma- tobacco, potato and tomato Genus

Capsrcum contalns almost 3l specles (Moscone et al , 2007)

ZnO is harmless. lt can be uullzed as photocatalltrc debasement matenals of

natural porsons Hrgh afl'ectabllrty is shown by mass and thm movles for some

Effects of n.nopartrcle trcatnent on gro*1h of C.rPs tcutn onnuutn (chihes)
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harmful gasscs The great help rs provrded b;- Ztnc orrde NPs lbr the )reld and

de!clopment of sustenance products

ZnO nano panrcles hare srgnrficant rnhrbrtron on bactcnal contamrnants alld

srgnrficantly prevent therr groMh slmrlar resulls sho$T b) Mohamed et al . 201'l

ZnO NPs de\elopmcnt ofseedltng and germrnatron ofseed rn capsrcum and

determrned the germlnatron ofseed lncrcirsed rn lo\er concentratrons of ZnO NPs but

show rcductron rn \alues at hlgh concentratlon sarne results uas obsened b)

S L Lar,rare and Shrlpa Raskar 2014 that germrnatron ofonron rs rncrezlsed at loqer

concentratlon and decreased at hlSher concentratron

On the hcrght of the plants. concentratlon of nanoparttcles hare drfferent

effects lc ma\lmum herght *as obsen'ed rn all treated plants als compare to the

control Ma\rmum hclght $as obsened at lo$ concentratton 0 lFl/ml and decreases

wrth hrgher concentranon 0 25 pllml and less hetght uas observed at control stmtlar

rcsults \ ere descnbed b) S L Lauare and Shrlpa Raskar l0l.l and on the other hand

da)s to flowerlng reduced on lo\.\est concentratlon then hrgher r e morc dals taken b)

0 l0gl/ml and less at hrgher concentratlon 0 25 pl,/ml

The phltochemrcal analysrs reveals the presence ofalkalotd and the absencc of

phenohc compounds rn plants These results are de\rated from Akrlan et al . 201,1

Effccts ofnanopartrclc (reatment on gror\th of( .tp:tc1u,t dttnuuDt (chilrcs)
58



Chrpt.r No: 6 Conclusion

Chapter:6

CONCLUSION

To sum up. a8nculturc nanotechnolog) rs an ettcrent method fbr earlter plant

groMh The treated seeds sho[ed the bcst results as compare to untreated seeds The

treated and untreated sceds were used rn both rnvttro as $ell as natural condrtron.

ZnO shoucd the best results on ln both condtttons On loBes! concentratlon plants

shoqed manrmum herght. ma\lmum number of leares and earlter seed gcrmrnatton

On mar.rmum concentratlon plant takes mtntmum dals to flo*enng ard on mrnrmum

concentratron plant take marrmurn da;s to flo*cnng Our research can successfull)

be used lbr other drffercnt specres ofgenus Solaraceae

6.1 Future Recommendations

Nalo technology rs the po*erful lechnlque fiom uhrch we can tale

ad\antages rn agnculture tcchnologl for ueli'are oi marl,rnd For rnstance. the

unconstructr\e reachon fiom rndr\rduals touards genetrcalll modrfied (CM) crops.

need of a ton of requued talents rn government agncultural research and technolog)

unrts tbr nano son of rnr'estrgatrons and rnadequatell prepared ne* lnstruments and

marl more modem ad\ances (Ram eI a/ . 20ll )

EfFccts ofnanoFnrcle treatment on gro$Ih of( opucun unnunn (chtllrcsl
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The polentlal ad\antages and use of nanotechnolog) arc \'ast hke

agncultual yleld development rnvolvrng for slo$ release ofnalo-porous zeolttes and

well-organlzed dosage of fertrhzers and *ater. nano-capsules for \ector. herblcrde

dcllveD, nano-sensors for pesl detectlon and pesl managemcnt (Scnnls and L)ons

2007. Scott 2007)

Effccts ofnanopertrcle treatmcnt on gro\lh of C'apr rcun unnuun (chiltes)
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Chapter: 7

3 Abdullah AA U Harmd Z
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agarnst Staphllococcus sp. Baclllus sp.
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