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. Many scientists are working on NPs to find out their potential adverse effects on the
environment and on human health. According to them NPs can ¢ p . Foxicslopieal
frects on human, environment, bacteri 1 4 ause a Wld(? vane_ty of toxico oglc
e L of Coccinia grandis leaf ra and aquatic organisms. For synthesis of silver nanoparticles
rIr?L Sk Then thi s 1; Svtrzxitractbwas added to 90mL of 1mM aqueous AgNOO solution in 250

b s abtaliedtasoh ncubated in dark at room temperature. The silver nanoparticle
N solution Th . o Serve.d for colour change. A control setup was also maintained without
Jeaf extract. 1hen pl{nﬁcauon of silver nanoparticle solution was done by repeated centrifugation at
10,000 rpm for 15 min followed by separation of the pellet in distilled water The structural and optical
?ropertles of NPs were find out by ultraviolet-visible spectrophotometer (UV-Vis), Fourier transform
infrared (FTIR) spectroscopy and dynamic light scattering (DLS). UV peaks at 300-380 nm
confirmed th? PLESENCE of PUIC Ag NPs. DLS showed their size whereas FTIR further confirmed the
presence of bl-o-ac.:tlve functional groups involved in the reduction of bulk zinc acetate to Ag NPs.In
present investigation, different concentration AgNps were made and applied on onion seeds to study
the effect on seed germination and early seedling growth. Seedgerminationdecreased in treated seed
as compared to control.
Keywords-AgNPs, Coccinia grandis, Seed germination
INTRODUCTION

Nanotechnology is one of the most activeand vigorous areas of research in the field of modern
material science. Due to the specific characteristics like size, distribution and morphology
nanoparticles shows distinct properties compared to bulk form of material (Shriram et al., 2014).
Nanoparticles are very attractive materials to handle in biological system because of microscopic size
with at least one dimension less than 1000nm. Nanoparticles are found to be very effective in sensing
and detection of biological structures and systems(Singhet al., 2008).Appearance of Metal
nanoparticles in different shapes such as nano-powder or nano-cluster or nano-crystal and variation in
sizes ranging from 2 nm to 1000 nm.

Chemically synthesized nanoparticles have adverse effect on environment so there is need to
work on method for synthesis of nanoparticles which is eco-friendly. In recent studies, it is observed
that nanoparticles can bebiologically synthesized by using plant which is not hazards to environment
and human health.Green synthesis of nanoparticles has gaf’ned attention due to its trustworthy and
eco-friendly nature (P.Mohanpuria et al., 2008). Biosynthe51§ 'offe.rs better cqntro} over the growth of
nanoparticles crystals due to the slow rate of synthesis, stabilization and steric hindrance (Poulose et
al, 2013). Synthesis of nanoparticles using biological components has importance due to their
unusual photo electrochemical chemical, opticaland electronic properties. The physical and
chemical methods of silver nanoparticle synthesis were pracn§ed frqm many years, b}]t .Lhey are very
costlyand it require various toxic chemicals for their synthesis so biological synthesis is best option

for s i : . ]
YnthBe:éi :sfesu:ﬁ:/ :ranggsaféfgzs known to have anti_miCrobia:l and disinf?cﬁng effect,Sﬂver
Nanoparticles have important applications. It has beep studied that sdyer nanop.artlcles.tz;lre riontomc' ctjo
mankind and shows activity againstviruses, bacteria, .and other n}lfctiroortgamsrlltls wtxl ou anl); si :—i
effects at low concentrations. same concentration silver is showing di t’i\rlenS re.s:;1 tron umatn a(;ez(s) ?;,
miCro-organisms, harmful to microorganism but not to hupqan ceg. b( 1 avnA b;ralx:;ma e t', : l)_
Silver nanoparticles play a significant role in ﬁe]d of meghcme_ an lpnogy.hoi b Eglz f; f,ﬁiwfnﬁ
- 55ed for its novel properties in catalysis, chemical sensnng,lblo se(rjxs;ing,b i;())medicm,e ectione el
. Phammaceuticals (Vijaya raj et al, 2012). Silver nanoparticles use pecially
ey S - - -
49 l Website — www.aadharsocial.com Email — aadharsocial @ gmail.com.
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antibacterial and antiviral agents. Silver is nontoxic effective antimiqrobia] agent used fm
Silver shows a very high potential in wide range of biological applications. Most particularly it ;s “st(i

in form of nanoparticles.

Mehataer al 2016 stated that the interaction between nanomaterials and plants jg "
unknown. According to Kaegi et al.,2010 and Nowack 2010 research on the effect of Silvm
nanoparticles (AgNPs) on plants is continued. Husen and Siddiqi 2014 reporte.d that dissimilaritieg ?r
terms of translocation, biotransformation, accumulation, absorption and toxicity of nanomateria|g ig
plants. Cheng et al., 2010; Tripathi A. et al.,2017 observed the effect of AgNPs on plants shows
variation as per change in NP size and its concentration, age and plants species, the method apg
duration of experimental exposure and various experimental conditions. SmleS have shown thy
AgNPsrelease ionic silver into surrounding which generate reactive oxygen species (ROS) this cayg,
oxidative stress and inhibition of respiratory enzymes. Cell damaged by oxidative stress produced by
NPs andIt has been proven that this is very common mechanism of cell damage marked in many Nps
toxicity studies (Yang etal.,2009).Particles may produce intracellular oxidative stress by disturbing

the balance between oxidant and anti-oxidant processesupon entering the cell. '
On the basis of various study, it is not clear that toxic effect of AgNPs is caused by its

intrinsic property or by shedding ionic sliver.Present day literature showing limited rfzsearch on the
effect of AgNPs on plants and also their positive andnegative effecton environment is not clear so
there is need to check their impact on Plant and Environment.

MATERIALS AND METHODS

3.1 MATERIALS

Silver Nitrate, Onion seeds, Cocciniagranndis leaves.

3.1.1 Plant samplesCollection
The fresh leaves of Coccinia grandis were collected from Rajgurunagar area, Pune,

Maharashtra. To remove dust particles, the leaves were washed with distilled water thrice and then
dried under direct sunlight for one to two weeks for complete removal of moisture (Velavan et al.,

2012).
3.2 METHODS

3.2.1 Leaf extract Preparation
The dried leaves were crushed well with mortar and pestle to make a powder. Then 25 grams

of powder sample was added into 100 mL of distilled water and the mixture was boiled for 30 min
at 75°c. The leaf extract was cooled down and filtered with Whatman No. 1 filter paper. Then
filtrate was collected and stored at 4°c for further use (Arunachalma et al., 2012).

3.2.2 Biosynthesis of silver nanoparticles using plant extract
For synthesis of silver nanoparticles 10 mL of Coccinia grandis leaf extract was added to

90mL of 1mM aqueous AgNOO solution in 250 mL flask. Then the flasks were incubated in dark at
room temperature. The silver nanoparticle solution thus obtained was observed for colour change.
AgNOD solution without leaf extract is control. Then By repeated centrifugation at 10,000 rpm for 15
min,silver nanoparticle solution was purified,followed by re-dispersion of the pellet in distilled water.
The AgNPs were stored at 4% for further use.
3.2.3 Characterization of synthesized silver nanoparticles

Characterization of AgNPs is important for evaluation of functional properties of
synthesized nanoparticles. It is also important for determination of size, Shape, distribution and
morphology. Various analytical techniques like UV-Visible spectroscopy, Dynamic Light Scattering
(DLﬂSl), . Zl:(Il'Ilz are 1us:d1 for chara;terizal;iog of silver nanoparticles. In present study, AgNPs
synthesi om plant leaves extract of Coccinia grandi i -Vi
s g grandis were characterized by the UV-Vis
3.2.3.1 UV-Visible spectroscopy

'UV-Visible spectroscopy is very useful technique for th i izati
synthesized nanoparticles. Optical property of AgNPs w(ils detenniflegnt?larlylvfl\l;;;acste?czt:rig:c?) "
Colour change is observed due to the reduction of silver ions into silver nanoyarti les d P P3;
to plant extract. The colour change is due to the surface Plasmon reso ph eiton: e Gdlod
chiange was recorded with help of UV-Viible s nance phenomenon. The colour
pectroscopy between 300 to 700 nm.

o
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l ! ,312 K 1 ‘ i
B {dentificanon of types of chemical bond

L that s like a molecular fingerprin

ation of suchtypes of chemical b
aification < Vit chemical bonds in 4
a molecule, FTTR was used f A
i N sed for detection

o : .
7 ”‘(:[j(';{)ﬂ[ ﬂ,fl)‘_lﬂ in zsynlhc:mnui AgMPs, The ot =
;;t{ rrt’:m!,ﬁ of 3500-800cmi )} The chemic he spectra were recorded on FTIR. spectrophotometer

al Co i1 B .
by uning JTIR spectroseopy CF, Sriram et :ial,(,;;?;p,‘;:mm of synthesized nanoparticles was sidied
12,33 uyllmn:k:"l}lx’z;l;t( ;‘?‘c’s:]mu:ripg(l)r,s )
’ drodynamic Glameter 18 me; I
| ::{y s “};” leahavan imstmr:;nf: isured by ’Ul.ﬁ_, DS is used to analyze the particle size of silver
"“"“I?:;[p‘f’maumllmm of light wiilll*rl;r’ll;lsifll;z:’; ";m used to determine size of particle by determining
f;'yzfif;’/‘ P Gﬁrﬂl’lﬂﬂlh).ﬂ Awsay o sity caused by Brownian motion of the particles.
i In present lﬂ‘\{fiﬁl?p,mmn, effect NPsAgNPs on germination and seedling growth in onion wz
studied. TO study of effect of NPs on seed germination and early seedling growth o
ons (ImM,3mM and o Zva e 2 gov the graded
concentrations ( MmN S5mMjyof AgNPs was added aseptically to sterilized petriplates
containing 50 surface sterilized onion seeds under laboratory condition(25£3°c). AP
~ On 10th day, fj&‘iﬁd”ﬂg% were separated into shoots and roots. Seedling growth in terms of root
jength, shoot length, irc?'h weight and dry weight was recorded. Data obtained through germination
gludies and carly seedling growth were used for calculation of parameters such as germination
percentife, radicle lf:ngth. plumule length and growth indices as given by Ashraf et
al.(2000).Parameters like PHSI(Plant height stress tolerance index), RLSI( Root height stress
tolerance index ), DMSI(Dry matter stress tolerance index) were calculated. Experiments were carried
out in triplicates(Raskar Shilpa V. and LawareS.L.(2014).
RESULTS
4.1 Blosynthesis of Silver nanoparticles
Biosynthesis of silver nanoparticles from silver nitrate and plant extract where Plant extract is
used as a reducing agent (Velvan et al., 2012, Gulab et al., 2021). The synthesis of AgNP was
confirmed by visual observation. The colour of the leaf extract and silver nitrate containing solution
changed from dark green to dark brown after 24 hours of incubation. Thus, confirming the synthesis
of AgNPs (M. Mala ct al., 2017). colour arises in the solution due to surface plasmon vibrations.

810 & molecule by producing an infrared absorption

i L is done by FTIR which is a powerfild toolfor

3»;%}

Fig 4.1 Biosynthesis of silver nanoparticles by using Coccinia grandis leaf extract
(A-AgNo3 Sol, B~ Plant extract, C- Plant extract and AgNO3 bebre synthesis of NPs,

D- Color change due to synthesis of Ag NPs)

et

42 Characterization of silver nanoparticles

4.2.1 UV-Visible Analysis i '
Primarily-the nanoparticles were characterized by UV-visible spectroscopy, which proved to

bea ver i ‘ i of nanoparticles. The UV-vis spectra of reaction
$ ey useful technique [o- it 4 d Coccinia grandis leaf extract.

medium recorded as a function of reaction time using silver nitrate an :

It is observed that the maximum absorbance of Ag naf}OParf‘C]es occurs f“l ml'];%ihgfrqu;zﬁw—
{figd:2y. ‘This band corresponds to the absorption by co'llondal gilver nanoparticles 1 gi
380 nm) due to the excitation of surface plasmon vibration.
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Figs.}: mRWdA‘\WbyWﬂMdAﬁmbja‘mdiﬂcﬂcﬂmt
‘ FTIR spectrum of Ag nanopartiches cwamined o identify the possible biomolecules
respoasible for cappiag and efficiers stabilization of the Ag panoparticles synthesized by leaf extract.
The peaks observed (Fig 4.3) for Ag mascparticles formed through reduction by Coccinia grandis
s 1356 cm—]1 (Alcobal, Phenol) xad 1576 cm=1 (amine) suggest the presence of flavonoids
and phenols, C.N like amine, C-O like phenols adsorbed on the surface of Ag nanoparticles. The
snalysis of IR spectrum also provided 2n idea about biomolecules bearing different functionalities
.m,f‘;hmpmumthcundcﬂyisgsymmmulnofﬂmamlysiscmfmmddwpresenccof -
NH- -OH,C=C and CH groups.
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! gusand particle sizf: characteristics by measuring random
distribution imlfge of biosynthesized silve‘ ~P€ns;o,3 or solution (Amini N er al R S
used to determine the average size of n

stribution
from

a‘;‘gﬂnopamc!es is shown in Fig.4.4. This technique can be
AgNPs was 985 nm and 0.4 Pd] valge. particles in liquidsThe average size of the synthesized

4.2.4 Seed Germination Assay
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. thart the seed germination was inhibited by ZnO NPs in Lol

Fig-4.5Effect of Ag NPs on seed germination and scedling growth of Onlon seedlings \

Effect of Ag NPs onfresh weight and dry weight ofOnion seedlings ) |
As concentration of AgNPs increases up to 5mM, fresh weight and dry weight of eedlin,,

decreases from 270mg to 260mg and 43.2mg to 35mg (Fig-4.6)

Effect of Ag NPs on fresh welght and dry we
of Onion seedlings

ight

400

| 300 .

- 200 I l I
100

§ == o st o

Control LM I SiM

‘i ® Fresh Wt (mg) ®Dry Wt (mg)

Fig- 4.6 Effect of Ag NPs onfresh weight and dry weight ofOnion scedlings

Effect of Ag on PHSI, RLSI, and DMSI of Onion ; . .

Plax%t height stress tolerance index (PHSI), Root length stress to'?rdncfdﬁizagiﬁg angl}l)ry
matter stress tolerance index (DMSI)showed the similar trendi.c., PHSI showe e -t Z’ A3
to 62.94, RLSI showed 93 to 65 and DMSI showed 84.3 t0 68.3 in ImM, and SmM
concentration of AgNPs(Fig-4.7).

| Effect of Ag on PHSI, RLSI, and DMSI of Onion

100
" ll l

Control 1mM 3mM Sm

é
|
{
! mPHSI mRLSI mDMSI

1
Fig-4.7Effect of Ag on PHSI, RLSI, and DMSI of Onion seedlings
Discussion-

Seed germination results indicate that AgNPs at their lower concentrations and higher
concentrations showed slight adverse effects.Adverse effect of TiO, NPs in Nicotin
tabacumobserved by Ghosh et al., 2010. They attributed such inhibition to DNA injury induced by
TiO, NPs. This evidence supports that some engineered NPs could exert physical or chemical toxicity
on plants, depending on their chemical composition, size, surface energy and plant species (Casals ¢
al., 2008). NPs’ toxicity has been shown affected by Particle size, coating and surface charge (Cho!
:‘;‘d Hu, 2%08; Elccl.liguex; aet al., 2005; El Badawyer al., 2011).As the concentration of NPs increased

ere was decrease in seed germination, promptness index and seedlin L ) A
S. L. 2013;S.V.Raskar and S.L.Laware 2014;Jagtap S, M. and Laware gg{f‘(‘f,_‘g(ll;;:;m S.and La

In present investigation seed germination is less affected than seedling ;zrowm In a seed
culture study, this was clearly demonstrated that seed germination was not affected by A‘a NPs but
both shoot and root growth was much more sensitive to Ag exposure than seed el (Yin ef
al,, 2012). Lin ef al. (2009) also reported that the seeds treated with five types iﬁm}n-d HZI}I ;d NPs
such as carbon nanotube, aluminum, alumina, zinc, and zinc oxide have no ef%zt‘s) 0::1 l&:-:ef'fﬂﬂﬁh‘m
in Raphanus sativus, Brassica napus, Lactuca sativa and Cucumis sativis. Howeves thgy hseived

ium multiflorum.(Raskar Shilpa V. and
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A
m:sf (014). Effect of coppor o
Danoparticles on bean (Phaseolus radiatus)and

1 qestivurn)  plants  observedd
W Growth of watermelon and zucchinj Se]en dgllig;v;hparameters in the seedlings(Lee et al.,

= \(Ps create tOXicity on corn root elongati was positively influenced by A however
: - on - y AgNPshowever,
£ wth ofBrassica Species were also (Almu

.damis A "
55; ported that it might be because of uptake
S 11 structures, as well as defensive m

other &
ganion .
:Lﬁ}vedmsted growth of various parts of I;)l:;t aIl(nZkoYa et al., 2008 in the same plant was
uh;miﬂﬂ and copper NPs have retarded the wt}? ng with damaged root hairs, while treatment with
1.2008). growth of seedlings (Yang and Watts,2005 and Lee et
Conclusion N,
Results show that NPs . )
: wth in oni tkig at lower to higher concentrations decreased seed germination, and
seedling gro onion though these are gre : ’ -
. mh':md metabolism of mustard seed]j green synthesized AgNPs,Mild stress condition on the
o Silver shows a very hi dlings imposed due tointeraction of biologically synthesized
o  AgNPs.dtlvers s a very high potential in wide range of biologi jcati icularl
- 1sed in form of nanoparticles.l [Tange ot bio 9g1cal applications. Most particularly
it1s US particles.In the present investi i iologi
-zed Ag NPs are harmful stigation it is observed that even biologically
synthest g ul to the plant so there should be control on free release of Ag NPs in
Environment.
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