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ABSTRACT

In order to synthesize alternative drugs from tla¢ural sources this work was carried out to synireshe silver
nanopatrticles from the haemolymph of two marindsr&arcinus maenas and Ocypode quadrata and &rméie
their influence on human and fish pathogerhe silver nano particles were synthesized frommgmph and
analysed by UV spectroscopy and SEM. The antimar@etivity of haemolymph and silver nanopartickesm
haemolymph were tested against human and fish gatfso Our recent world approaching an increasing
commercial demand in nanoparticles (NPs) due tdartheoad applicability in various field such as edysis,
chemistry, electronics, energy, and medicine. THéB8s can be synthesized by various physical, clanaitd
biological techniques for the development of NPRsour research, we successfully synthesized thefidis the
haemolymph of Carcinus maenas and Ocypode quadiataynthesis was confirmed by the colour changeew
range of UV-Vis Spectroscopy and the shape andofitee NPs determined by the SEM. It shows moelenad
high toxic to the human pathogens as well as thle fiathogens. UV-VIS spectrum showed absorptiok pea
around 380 and 420 nm. The synthesized silver ratiofes were clustered and the size ranged frorb@5m.
The present process showed that haemolymph is eellemt biomaterial for the synthesis of Ag NPshwit
antimicrobial activity for nanotechnology based uistties.

Key words: Haemolymph, UV-Vis Spectroscopy, AgNPs, SEM, Nadbitmlogy.

INTRODUCTION

Oceanic organisms have been used for medicinalogarpn all over the world. In recent past numerous
pharmacological substances of marine origin wenseldped. While mycobacterial and gram negativetdyaad
infections are still among the common series, @alidlrugs are high on priority and pathogenic dgges. So far in
marine invertebrates approximately 7000 marine maatproducts have been established; 18% from ctezigtes
(sea whips, sea fans and soft corals), 33% fronmggm and 24% from representatives of ascidiase (@lled
tunicates), Opisthobranch mollusks (nudibranches t®rse etc.,), bryozoans (moss animals) and aadtims (star
fish, sea cucumber etc.)

Marine invertebrates frequently have high applaratagainst microorganisms. In crustaceans, haemecy as a
major role in defence system against microbes tasgely on cellular activities, such as adhesjmgocytosis,
encapsulation, nodule formation and melanisatibhe multimeric coagulation and phenoloxidase aresiciered to
be important defences in these organisms. Thelifirstof defense of arthropods against pathogedspanasites is
of physical nature via their hard cuticle. Stilho this barrier is passed, a complex interactioimmate humoral
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and cellular immune reactions is induced in bofisueés and haemocoel, which results in a fast aimoim of
microorganisms [1].

In the presence study, we have selected two typ@sacne crabd.e.,Carcinus maenas and Ocypode quadrata
C.maenass a common littoral crab. It has a carapace ugOtonm long and 90 mm wide, but can be larger datsi
its native range, reaching 101 mm. The colourCahaenasvaries greatly from the grey, brown or red. This
variation has a hereditary component, but is Igrdek to local environmental physical and chemfizedors [2]. By
the environmental stresses moulting become redicabther than green. Red individuals are strorger more
aggressive, but are less tolerant of low salinitiiypoxia.

0. quadratais a species of ghost crab. David Knott descrithégl creature as an “occult, secretive alien fithm
ancient depth of the sea” [3]. Adults are greystihe colour of straw, and approximately 5 cm. ulg crabs are
cryptically coloured to merge in with their sandgbitat. O.quadratalives in burrows in sand above the strandline.
Their abundance is decreased due to human behaviour

Antimicrobial activity has been detected in severalstaceans, including lobster, crabs, shrimps [#tc5].
Pharmacological properties are rich in marine cif&)s/] but not in fresh water crabs. Antibacterativity of
haemolymph extracts from six different speciesrabs was performed by Veerusdjal [6] and seven crab species
was performed by Anbucheziaet al [7]. The antimicrobial activity of crude haemolgm extract from
O.macrocerawas also reported [8], the shore cr@arcinus maenag9, 10] fresh water crabParatelphusa
hydrodromoug11] the blue cralCallinectes sapiduanud crab Scylla serrataand O.macroce[8, 11] were also
reported.

A methodological understanding of biological adgivivill lead to the formation of useful drugs witlpecific
actions. The potential of marine crabs as a soofrt@ologically active products is largely unexgd. Hence this
work was carried out to study the bioactivity oeh#lymph of marine crab combined with nanotechnplagjng
silver compound.

EXPERIMENTAL SECTION

Collection of pathogens

The human bacterial and fungal pathogens wereté&blérom the clinical samples collected from diagfio
laboratories, Kanyakumari district, Tamilnadu addntified following standard identification proceds. The fish
pathogens were isolated from the infected fisheotdd from coastal areas of Kanyakumari distriaiilnadu and
identified following standard procedures.

Collection of animals

Two different species of crabs were collected frdifferent areas along estuarine region in Kanyakuatiatrict,
Tamilnadu. They were collected using cast net.althg animals of different sizes were used throughfor
experimental purposes.

Collection of haemolymph

Haemolymph were collected by cutting each walkiegsl of the animal with a fine sterile scissor. Tlhemocyte
degranulation and coagulation was avoided, the bienph was collected in the presence of sodiunatgtbuffer,
pH 4.6 (2:1 v/v). Then equal volume of physiol@gisaline (0.85% w/v) was added to it. The haemely was
centrifuged at 2000 rpm for 15 minutes & 40 remove haemocytes. Supernatant were collégtepiration and
stored at £ until use.

Synthesis of silver nanoparticles from haemolymph

25ml of crab haemolymph was added into 225ml ofeags solution of 1mM silver nitrate (AgNOand kept at
room temperature for the reduction of silver nératto Ag+ ions. The solution was kept in the diarlavoid other
biological changes. After 4 hours incubation, tléour change was observed. Samples showed cliarogdour
from almost colourless to brown, which was a cledication of the formation of nanoparticles prodddhrough
reduction of silver ions to metallic silver. Casltshowed no colour change, when incubated in @ingesconditions.
Then the solutions were filtered and centrifugetehto four times at 10,000 rpm for 15minutes. rBatier the
pellet was collected and washed three times wittilstdeionised water.
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Analysis of silver nanoparticles from crab haemolymh

Analysis by UV-Vis spectroscopy

UV-Vis spectral analysis was done by using UV-\fiegrophotometer (Double Beam, |1 2902). The bduction
of Ag+ ions was monitored by measuring the UV-\fig&trum of the reaction medium by periodic sampbhthe
aliquots (2ml). The wavelength of spectrophotometas taken between 200nm-400nm.

SEM analysis of silver nanoparticles

Scanning Electron Microscopic (SEM) analysis wagsedasing Hitachi S-400 SEM machine. Thin filmstioé
sample were prepared on a carbon coated papebygjist dropping a very small amount of the sangpiehe grid,
extra solution was removed using a blotting paperthen the film on the SEM grid were allowed tg Hy putting
it under a mercury lamp for 5 minutes.

Antimicrobial activity by standard well diffusion m ethod

The well of approximately 8mm in diameter were ledadvith different quantity of haemolymph such agl1@0ul,
30ul,40ul and 50ul respectively with the help o€mpipette in mueller hinton agar plates which waabbed with
respective pathogens.

RESULTS

Collection and confirmation of crabs

The marine crabs were collected from the estuamdggon in Kanyakumari district, tamilnadu. The cabere
identified asCarcinus maenasand Ocypode quadratdased on the morphological character€.maenasvas a
common littoral crab having five short teeth, aldhg rim behind each eye (Figure 1). The colouC ofiaenasvas
reddish brown and its length was approximatelyiBches.O.quadratawas a species of ghost crab, greyish or straw
coloured and approximately 5cm. Stalked compowes evere present (Figure 2).

Figure 1.Carcinus maenas Figure 2.0cypode quadrata

Collection of haemolymph

Haemolymph collected from the craB,maenasvas dark brown in colour. This may be due the presef high
amount of haem. The haemolymph collected fromcitad, O.quadratawas pale colour. The haemolymph from
both the crabs were further used for the deterainaif antimicrobial activity against human andfigathogens.

Isolation of human and fish pathogens

The human pathogens suchStaphylococcusp., Proteussp, Klebsiellasp., Pseudomonasp,, E. coli, Aspergillus
sp. andCandidasp.were collected from the laboratory which mentiohedore and the fish pathogens used in this
study was isolated from infected fish and identifeesVibrio sp., Shigellasp.,Klebsiellasp. andPseudomonasp.
based on morphological and biochemical characters.
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Antibacterial and fungal assay of haemolymph o€arcinus maenas against human pathogens

Antibacterial activity of haemolymph of crab wasidied by well diffusion method. The antibactedakay was
determined on bacterial pathogens 8aphylococcusp.,Proteussp.,Klebsiellasp.,Pseudomonasp., ance.coli;
fungal pathogens such @aindidasp., andAspergillussp.

Antimicrobial activity of haemolymph of C.maenas against human pathogens

Antibacterial activities of crab haemolymph@fmaenasagainst human pathogens were given in table e BHEst
activity was found againsstaphylococcusp. (19.67+0.58 mm) in 50 pl concentration followy E.coli (18+1
mm) andPseudomonasp. (15.33+0.58 mm) (Figure 3, 4 & 5). The lowastivity was found againgtroteussp.,
andKlebsiellasp. The activity against fungi was found to bsslactive when compared to bacterial pathogens.
The zone of inhibition was 13.33+0.58 mm fspergillussp. (Figure 6) and 12.33+0.58 mm foandidasp. in 50

Kl concentration. The antimicrobial pattern showedcentration dependent activity.

Table: 1 Antimicrobial activity of haemolymph of C.maenas against human pathogens

Organisms Concentration of extract/ Zone of inhibition (mm)
10 pl 20 pl 30 pl 40 pl 50 pl
Staphylococcussp.  13.67+0.58 15+1 16.33+0.58 18+1 19.67+0.p8
Proteus sp. 11+1 11.67+0.58 12.33+0.58 13.33+0.58 14.33+0}58
Klebsiella sp. 10.67+0.58 11.33%1.15 12.33+0.58 13.33+0.58 14.658
Pseudomonas sp. 12.33+1.15 13.33+0.58 13.67+0.58 14.67+1.15 15.F3
E.coli 12.66+0.58 13.33+1.15 14.33+0.58 15.67+0.58 18+
Candida sp. 8.66+0.58  9.33+1.15 10.67+0.58 11.67+1.15 12.330.5
Aspergillus sp. 10.33+0.58 10.67+0.58 11.33+0.58 12.33+0.58  13.333

Figure 3.C.maenas haemolymph  Figure 4.C.maenas haemolymph Figure 5.C.maenas haemolymph
against Staphylocoecus sp. against E.coli against Pseudomonas sp.

Figure 6.C.maenas haemolymph Figure 7.C.maenas hamolymph
againstdspergillus sp. against Shigella sp.

Table: 2 Antimicrobial activity of haemolymph of C. maenas against fish pathogens

Organisms Concentration of extract/ Zone of inhibition (mm)
10 pl 20 pl 30 pl 40 pl 50 pl
Vibrio sp. 11.33+0.58 12 12.66+0.58 14 14.33+0.p8
Shigella sp. 13.66+0.58 151 16.33%1.52 17 17.67+1.]15
Klebsiella sp. 11.66+0.58 13 14+1 14.33+0.58 15+1
Pseudomonassp. 10.67+0.58 12+1 11.67+0.58 12 12.67+0.p8

Antibacterial activity of haemolymph of C. maenas against fish pathogens
Antibacterial activities ofC.maenasagainst fish pathogen were tabulated in tableTBe activity was limited in
Pseudomonasp., (12.67+0.58 mm) andbrio sp., (14.33+£0.58 mm) in 50 pl concentrations. Bbast activity was
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achieved forShigellasp. (17.67+1.15 mm) (figure 7) followed H§lebsiellasp. (15+1). Pseudomonasp. was
found to be less sensitive.

Antibacterial and antifungal activity of silver nanoparticles from haemolymph ofC. maenas against human
pathogens

Antimicrobial activity of silver nano particles im haemolymph ofC.maenaswas shown in table 3. The best
activity was achieved for all the tested organisang the activity was determined f8taphylococcusp., was
21.67£1.15 mm (figure 8%.coli (19.33+x0.58 mm)Pseudomonasp., (17.67+0.58 mmpRroteussp., (16.33+0.58
mm) (figure 9) ankKlebsiellasp., (171 mm) in 50 pl of concentration (Figuf.1

Figure 8. Antimicrobial activity of Cmaenas  Figure 9. Antimicrobial activity of C.maenas  Figure 10. Antimicrobial activity of C.maenas
Ag nanoparticle aganst Staphylococcus sp. ‘Ag nanoparticle against Proteus sp. Ag nanoparticle aganst Klebsiella sp.

Figure 11. Antimicrobial activity of C.maenas Figure 12. Antimicrobial activity of C.maenas
Ag nanoparticle agamst Aspergillus sp. Ag nanoparticle against Candida sp.

Table: 3 Antibacterial activity of Ag nano from haemolymph of C. maenas against human pathogens

Organisms Zone of inhibition (mm)
10 ul 20 pl 30 pl 40 pl 50 pl

Staphylococcussp.  13.66+0.58 15+1 17 18.67+0.58 21.67+1.[15
Proteus sp. 12.67+0.58 13.67+0.58 14.67+1.15 15 16.33x0{58
Klebsiella sp. 13.66+0.58 15.66+1.15 15.67+0.58 16.33+0.58 17+1
Pseudomonas sp. 14 15.67+0.58 16.33+x0.58 17.67+1.15 17.67+0|58
E.coli 12.67+0.58 14.33+0.58 15.67+0.58 17.67+1.15 19.FB
Candida sp. 9.67+1.15 10.33+0.58 12.33+0.58 12.67+0.58 13.6H%].
Aspergillus sp. 10.33+0.58 11 11.67+0.58 13.33+0.58 14.67+0}58

In this study,Aspergillussp. was inhibited by this nanoparticle in modeiateel, ie., 14.67+0.58 mm (fig 11)
followed byCandidasp. (13.66+1.15 mm) (Fig 12).

Table: 4 Antibacterial activity of Ag nano from haemolymph of C. maenas against fish pathogen

Organisms Zone of Inhibition (mm)
10ul 20 pl 30 pl 40 pl 50 pl
Vibrio sp. 12.67+0.58 13.33+0.58 14.33+0.58 16.67+1.15 17+1
Shigella sp. 13.67+0.58 14.66x0.58 15.33+0.58 18+1 18.67+1115
Klebsiella sp. 12.67+0.58 13.67+0.58 14.33+0.58 15.33+0.58 16.605]
Pseudomonassp. 10.33+x0.58 12.67+0.58 13.33+0.58 13.67+0.58 14.38
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Antibacterial activity of silver nanopatrticles from haemolymph ofCarcinus maenas against fish pathogens

In the antimicrobial assay of Ag nano from haemgnof C.maenasgainst fish pathogens showed that the higher
zone of inhibition was observed 8higellasp. (18.67+1.15 mm) followed kilebsiellasp. (16.67+1.15 mm) and
Vibrio sp. (17£1mm). The lowest activity was observeBseudomonasp. (14.33+0.58 mm) (Table. 4).

Antibacterial and antifungal activity of haemolymph of O. quadrata against human pathogens

The zone of inhibition was found high agai8saphylococcusp. (15.33+0.58 mm) followed Hy.coli (14.67+0.58
mm) (figure 13) Pseudomonasp. (14.33+0.58 mm) arfroteussp. (13.33+£0.58 mm) and finally i¢lebsiellasp.
(12.67+0.58 mm) (Table.5).

Table: 5Antibacterial activity of haemolymph of O. quadrata against human pathogen

Organisms Zone of inhibition (mm)
10 pl 20 pl 30l 40 pl 50 pl
Staphylococcussp.  11.67+0.58 12.33x0.58  13.33+0.58 14 15.33+0{58
Proteus sp. 9.33+0.58 10 10.667+0.58 12.33+0.58  13.33+0}58
Klebsiella sp. 9 10.67+0.58  11.33+0.58 12.67+0.58 12.67+0|58
Pseudomonas sp. 11.67+0.58 12.33+0.58 13 13.67+0.58 14.33+0|58
E.coli 9.67+0.58  10.67+0.58 12 12.67+0.58 14.67+0|58
Candida sp. 9 9.33+0.58 9.33+0.58 9.67+0.58  9.67+0.%8
Aspergillus sp. 9 9 9.33+0.58 9.33#0.58  10.67+0.58

Both the tested fungal pathogens were inhibiteal lasser extent. The activity was observed torthe 10.67+0.58
mm for Aspergillussp., (figure 14) and 9.67+0.58 mm f@andidasp.

Antibacterial activity of haemolymph of O. quadrata against fish pathogens

The haemolymph oO.quadratainhibits Shigella sp. andVibrio sp. effectively and the zone of inhibition was
18.67+1.15 mm and 17+1 mm respectively followed bmth Klebsiella sp. (16.67+£1.15 mm) (figure 15) and
Pseudomonasp. (14.33+0.58 mm) (Table 6).

Figure 13.Antimicrobial activity Figure 14. Antimicrobial activity Figure 15. Antimicrobial activity

of O.quadrata haemolymph of O.quadrata haemolymph of O.quadrata haemolymph

against E.coli against Aspergillus sp. against Klebsiella sp.

Figure 16. Antimicrobial ~ Figure 17. Antimicrobial Figure 18. Antimicrobial ~ Figure 19. Antimicrobial
activity of O.quadrata Ag activity of O.quadrata Ag  activity of O.quadrata Ag  activity of O.quadrata Ag
nanoparticles against nanoparticles against nanoparticles against nanoparticles against
Staphvlococciis sp. Shigella sp. Klesiella sp. Pseudomonas sp.

Antibacterial activity of Ag nano from haemolymph o O. quadrata against human pathogens

The higher zone of inhibition was observed &aphylococcusp., (161 mm) (figure 16) in the antimicrobial
activity of Ag nano from haemolymph @ .quadrata(Table. 7). The sensitive pattern of this extraas followed
by E.coli (15.67+1.15mm)Klebsiella sp. (14.67+1.15mmpPseusdomonasp. (14.67+0.58mm) anBroteussp.
(13.67£1.15mm) in 50 pl of concentration. Simitarsilver nanoparticles fror@. maenassilver nano particles
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from O.quadratashowed good antimicrobial activity against two fahgathogens.

It showed 14.67+1.15 mm

activity for Aspergillussp. and 13.66+1.15 mm activity f@andidasp.

Table: 6 Antibacterial activity of haemolymph of O. quadrata against fish pathogen

Organisms Zone of inhibition (mm)
10ul 20l 30l 40l 50ul
Vibrio sp. 12.67+0.58 13.33+0.58 14.33+0.58 16.67+1.15 1741
Shigella sp. 13.67+0.58 14.66+0.58 15.33+0.58 18+1 18.67+1]15
Klebsiella sp. 12.67+0.58 13.67+0.58 14.33+0.58 15.33+0.58 16.6/&]
Pseudomonassp. 10.33+0.58 12.67+0.58 13.33+0.58 13.67+0.58  14.338(

Table: 7 Antibacterial activity of Ag nano from haemolymph of O. quadrata against human pathogen

Organisms Zone of inhibition (mm)
10l 20l 30l 40 pl 50 pl

Staphylococcussp.  11.33x0.58  12.33x0.58 13.67+1.15 14.33+0.58 16+
Proteus sp. 8.67+0.58 9.67+0.58 11+1 14+1 13.67+1.15
Klebsiella sp. 9 11.67+0.58 12.33+0.58 13.33+0.58 14.67+1|15
Pseudomonas sp. 10.67+0.58 11 13+1 13.33+1.15 14.67+0.p8
E.coli 9.67+0.58  10.67+0.58 13+1 12.67+0.58 15.67+1{15
Candida sp. 8.66+0.58  8.66+0.58 11.33+0.58 13.66+1.15 13.668:1.1
Aspergillus sp. 9.66+0.58 11.67+0.58 12.33+0.58 13.67+1.15 14.61/&].

Antibacterial activity of Ag nano from haemolymph o O. quadrata against fish pathogen

Among the fish pathogenShigellasp. (fig 17) showed only 15.33+1.15 mm of inhihitinone followed by other
two fish pathogenyibrio sp. andKlebsiellasp. (fig 18) showed 14.33+0.58 mm inhibition of somas given in the
table.8. The least activity was found agaiRseudomonasp. (13.66+0.58) (Fig 19). In this study, the Aana
particle does not showed any remarkable result wbenpared to haemolymph Gf maenas

Table:8 Antibacterial activity of Ag nano from haemolymph of Ocypode quadrata against fish pathogen

Organisms Zone of inhibition (mm)
10l 20l 30ul 40l 50l
Vibrio sp. 9.67+0.58 11+1 12.33+0.58 13.67+1.15 14.33+0|58
Shigella sp. 11+1 11.68+0.58 13+1 13.67+0.58 15.33+1[15
Klebsiella sp. 11 11.67+0.58 12.67+0.58 13.33+0.58 14.33+0}58
Pseudomonassp. 9.67+0.58 11 12+1 13+1 13.66+0.58

Confirmatory analysis of Ag synthesis by UV-Vis spetrophotometer

The synthesized silver NPs was confirmed by then&ion of brown colour after incubation. The redlitgown
coloured molecules was analysed by UV-Vis specwtpheter. The nanoparticles from haemolymph from
C.maenasshowed strong peak was observed at 380 nm (Figd®e strong peak for silver nanoparticles from

O.quadratawas observed at 420 nm (Fig21).
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Figure.20 UV-vis spectrograph of Ag
nanoparticle synthesized from
haemolymph of C.maenas

Figure.21 UV-vis spectrograph of Ag
nanoparticle synthesized from
haemolymph of O.quadrata
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SEM analysis of silver nanoparticles

In this the magnification was possible, from abbdttimes more than 500,000 times. The magnificatias done
in 30,000 and 40,000 X. This study showed theasarfmorphology of the silver nanoparticles syntteabiby

aqueous haemolymph &. maenasconfirmed the presense of Ag nanoparticles. Ftbenimage, (Fig.22) we
conclude that the nanopatrticles were clustered: stinfaces of the aggregates were rough. Thelesrtivere more
or less spherical with sizes in the range of 45850n

Figure 22, SEM analysiz of silver nano
particles from haemolbymph of crab

DISCUSSION

Mainly new infectious disease and resistance to ahgbiotics leads to the fresh sources for innigeatirug
discovery. The antibacterial agents that have hselated from marine invertebrates have not bediveado
struggle with conventional antimicrobials obtairfemn microbes [12]. Still, the research on marimgamisms is in
its infancy, marine organisms yet to be screeneth®discovery of useful antibiotics.

The presence of naturally occurring haemolympheoksgal crustaceans was well known since the beginoi the
20" century. In the present investigation, haemolymygre collected from two different crabs vi€,maenas,
O.quadaratawas subjected to antibacterial and antifungal asshyour report, haemolymph @.maenashowed
the excellent activity against all the pathogestet.

Kumaravelet al, [13] in their study, reported only 13 mm of ibiion zone againg€andidasp. The highest zone
of inhibition was observed in the haemolympHPaionodoragainsKlebsiellasp. (5 mm). Thus in fungal activity,
the highest zone of inhibition was observed in ba@molymph ofP.monodonagainstAspergillus fumigatus,
P.indicusagainstC. neoformans,PsemisulcatusagainstA. fumigatusand C. neoformans Moreover, the other
strains were showed negative result by these #irgmps. In our report, the antimicrobial activiti’haemolymph

of C. maenasgainst two fungal strain€andidasp. (9.67mm) andspergillussp. (10.33mm) were effective.

As we know, production of nanoparticles can be egdu through different methods. Chemical approaeneshe
most popular methods for the production of nandgaeg. Since they are costly, pathway changesedtblogical
synthesis [14]. But in our recent research we liaed the synthesis of silver naoparticles from timemolymph of
crab. In the study of Ravichandren al [8], O.macrocerahaemolymph showed maximum zone of inhibition by
methanolic extract of haemolymph agaiSsttyphi But the bacterid. aeruginosa, S. flexineri, V. cholesnd
multi-drug resistan. aureusand fungal strainsRhodotorulasp., A. nigerwere insensitive to all extract of the
haemolymph. The extracts of haemolymph tested dmmwd activity against microbial strains. Differenttract of
O. macrocerapathogenic bacterial, fungal and multi-drug-resistantimicrobial effect of six brachyuran crabs
revealed the maximum antibacterial effect of crhdemolymph is showBromia abrolhensisagainstE. coli the
minimum against th&.serrata[15]. A similar result was observed with the haeyngbh of some brachyuran crabs
against clinical pathogens [15]. In our approach hese observed best antimicrobial activity agaimstman
bacterial and fungal pathogens and fish bacteatdiqggens.

In the baseline report it is well known that silre@noparticles exhibit yellowish brown color in aqus solution
due to excitation of surface plasmon vibrationssilwer nanoparticles [16]. In our investigatiofver NPs was
confirmed by the formation of brown colour aftecihation. Normally Ag NPs was synthesised by the meaterial
such as plant, microbes, etc. It is a first apphosynthesizing the Ag NPs in haemolymphGafrcinus maenas
Varshneyaet al [17] shootout the research in the plant matesiadl it gives the nm range at 420 $tevia
rebaudianaleaves. In over report UV-spectrometric analysiskpealue formation in the range of 400-450nm shows
the Ag NPs is in present thus we have receivegéak value of 380nm in Ag NPs froBimaenasand 420nm in
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Ag NPs fromO.quadrata SEM analyses express morphology of the Ag NP0h2 Panneerselvaat al [18]
reported thatCatharanthus roseubas the Ag NPs of 35-55nm range. But in our irigaibn nanoparticles were
clusters and the surface was rough and the sigesanom 45 to 50nm.

CONCLUSION

The critical need in the field of nanotechnologyhie development of reliable and ecofriendly predes synthesis
of metallic nanoparticles. The present study reggbextra-cellular synthesis of nanoparticles gbsiC.maenas
andO.quadratacan be used as a therapeutic agent for many teldtgfections in the form of nano drugs or in the
combinational therapeutics. The characteristickhefobtained silver nanoparticles were studiedguklV-Vis and
SEM techniques.
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