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Abstract: Silver nanoparticles have wide potentials in the medicine and other fields. There are many
approaches used to synthesis Ag NPs: Chemical, physical and green approach. Green approach favorited
over other methods, because it is simple, ecofriendly, cheap. In thHisweosynthesized Ag NPs using
stem of Rheum. This plant used by humans as dietary material ,and found in the hills .Added silver nitrate
solution to Rheum extract gragualy, appear yellow color solution indicated on formation Ag NPs as a
result of Surfacd’lasmon Resonance. Ag NPs was characterized by using different techniquesiblev
spectroscopy, xay diffraction, atomic force microscopy, scanning electron microscopy and Zeta potential
which provide that Ag NPs was stable without addition stahiizgent .Ag NPs used in medical field as
active antibacterial against three pathogens bacteria, Saaptus G+,proteus G+goli G-.
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Introduction

Nano technologyis the technique which deals
with materials have size ranged betweehO0D

nm .It is interred to the different fields in the
science by producing new materials in medicine
and industry. The materials at nano scale have
new properties if compared with butkaterials
Silver nano particles (Ag NPs) is one of
important nano materials ,its have many fine
properties ,and use it in various fields in
medicine and industrial produédts .Many
methods fabricated to synthesis Ag NPs and
other nano particles as phyait ,chemical and
green methotl .Other methods involved using
microwavdl and gamma rayGreen synthesis
favorited over other methods because it is simple
,clean ,cheap, safe while chemical and physical
methods almost involve using harsh chemicals or
cost physical techniques .Silver nano
particles(Ag NPs ) have different use in he
medicine as arbacterial ,antfungal ,antiviral
,antcancer.Other use in medical field as coating
in surgery devisedAlso its used in the industry
Preparation of Rheum exritt 200 gm from
Rheum were collected from different hills in
Sulaimania and washed with distilled water. The
stem of plants are dried in hot air oven atCtD

for 1 hour, then cut to small parts. 10 gm from
resulting Rheum was boiled with 50 mL of
distilled water between 890 C for 10 minutes

10

(properly stirring during heating). Then the
resulting solution was filtered to get a Rheum
extract.

Synthesis of silver nanoparticles

50 mL of the aqueous solution of 0.001 M silver
nitrate was mixed with 50 mabf filtered Rheum
extract solution .The nanoparticles were formed
within the addition of silver nitrate with heating
at 25 C for 30 minutes at a dark place. Yellow
color appearing is an indicator for formation Ag
NPs. The resulting product characterizeg b
various techniques as UVis
spectrophotometry, Scanning Electron
Microscope (SEM), Xay diffraction (XRD),
Atomic Force Microscopy (AFM), and Zeta
potential and applied as afacterial against
three pathogends bacte
Results and discussion

It contain various active chemicals as phenolic
acid, poly phenols, carboxylic acids, and
tanninsSelected the Rheum extract to be
reducing agent and stabilizing agent .Added
silver nitrate solution gradually to Rheum extract
at 35 Co .Appear color solution wafirs
indicator on formation Ag NPs .The reaction was
very slowly in acidic medium as well as Ag NPs
un stable in the same medium,occurred
agglomeration in Ag NPs after 15 days as
shown in figurel.
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Figure 2.Change in color and absorbance Ag NPs in acidic medium.

Yellow color result by (SPR) surface Plasmon spectroscopyand obtain on max wave length at
resonance which depend on oscillation of 422 nm .Ag NPs was stable more than 3 months
electron about surface of silver nano particles ,didnét change in ax wave | en

.Characterized Ag NPs using-wrisible

Absorbance Ag NPs synthesized using Rheum extract.
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Figure 3.Absorbance Ag NPs with Rheum extract.
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provide formation Ag NPs crystals,by presense
38.6 0 corresponding with
110,which have shape face ceter cubic .Appear

diffraction at

weak peaks at 4494,65,indicat on formation Ag
r a dNPsaprateoted (ye-polynoef lay@r. so5tHat ch m
P h spacing wlue wao high(8.33 o) Appeas hraad/ o

peak at 25 o indicted on presence polymers.The
size particles calculated using Debye Scheres

which give average arranged betweer22] nm

XRD measurement for Ag NPs with Rheum
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Figure 4. XRD measurement for Ag NPs with Rheum extract.

100

2q FWHM B= m / 1{Cos 6 D = K
FWHM

10 0.05 0.0008 0.997 17.4nm
25 0.055 0.0009 0.976 15.8nm
38 0.06 0.001 0.944 15.3nm
44 0.052 0.009 0.925 7.2 nm
54 0.11 0.0019 0.888 8.6 nm
65 0.14 0.0024 0.842 8.6 nm

:Average of size crystals =12 nm
2 Value Plane Element Phase
38 111 Ag Cubic
44 200 Ag Cubic
54 220 Ag Cubic
65 311 Ag Hexagonal
Atomic Force Microscope measured in AFM.Tje measurement provide that Ag NPs
i nstrumentEngid Rmywe , it whage sphericak shapasrand its size arow@d 1

to study topography of surface Ag NPs using

12

nm,and average of size particles equaled 20 nm .
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Figure 5.AFM images for A§lPs with Rheum extract.
Study of the surface morphology of the Ag increase conductivity of Ag NPs and obtain

NPs synthesized using Rheum extract was  on cleaimage.The measurement show that
reported by fAScanni ng AgENPs kaversghericaMshapes arsl tstesipee
(SEM)o0 . The sample wdBG30ommated by gold to
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Figure 6.SEM images for Ag NPs with heum extract.

= - A

Stability of Ag NPs by Zeta potential: agglomeration because it has negative value
Stability of Ag NPs depend on repulsion equaled to 25, this measurement after 3
between particles and velocity of months ofpreparation Ag NPs as shown in
particles.Value of zeta potential show that figure(7) .

Ag NPs was stable and didndét undergo to the

. ~
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7.Zeta potential for Ag NPs with Rheum extract.

Figure 8: Growth inhibition assay of clinical (600nm) was fixed to be 0.4 ,and loop fuas
isolate of Staphylococcus aureus , proteus and E~ swabbed on MuelleHinton agar plates. Wells
coli by synthesized AgNPs using Rime@xtracts were made using gel puncture and each well was

.. The pathogenic bacterial isolate was grown in loaded with 100 L of test sample. The plates
nutrient broth for 24 h. The optical density were incubated at 37 °C for 24 h. The zone of
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inhibition was then measured .The control plates inhibition while Ag NPs was form zone ranged
wells containedl00 ‘ L of Rheum extract only; between 1420 mim,and inhibited growth of

whereas the other contain Ag NPs bacteria.
solutions. Rheum extract di dnodt form zone and

Ag NPs which synthetic bioifRheum)
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Figure 8.Anti-bacterial activity for Ag NPs with Rheum extract.
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Conclusions Extract  and Its Antibacterial

Green method is favorited over other '\:’/erluga%s VGtHL'mS SS?J- G'6 \ljelnknatd awi (20!

methods in  synthesis silver nano Kumar,S. Adhikary, K. Pandian. B.

particles, the reaction was rapid and Gopinath, Y. Chen,P. Anbu (2016).

occurred at room temperature. The ABi opol ymeguate SiRer

prepared Ag NPs was stable more than 3 Nanoparticle o _

months without using other stabilizing  under X“?,rgw?"e, I'”ad'a“g” forA t'?t)ffe]f?lt“’e

agent because the Rheum contain large Anc' ta? e\;'ai‘ ti gns a4 Prl‘_'éos'm( 10): 1

amount of poly phenols. All 7- Y.N. Rao , D.Banerjee , A.Datta , S.K.Das ,

measurements show that product of R. Gui n , A. Saha (2010).

reaction was Ag NPs, especialy UV irradiation route to synthesis of highly

Visible spectrophotometry and -bay ;e“_d'lspemef"f “art]”;a'n %O'yrge: gappfﬂ ess Rad

diffraction. Prepared Ag NPs by Rheum (75'3).12\;0 1246 P !

extract was active anbiacterial against 8 K.H. Tseng, HL. Lee, C:Y. Liao, K-C.

three pathogens bacteria. Chen, H. S.Lin (2013). f
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Oy llj O WYCrsne dOA WCK WF3k . 4THKF bfrts
nAK wALYs _ FOLUPKOF w4yt OrMHOF . FOLPIOF wH
F3IOF wlYHKFk 9T y.Iage ydPAe wYy 3¢dbm Fwyhyspwm W
Y . wydAyTHOF XAfF3rtOF FpHHh>m XAF3KF WN3J3 c’
F dfrrylt paublb nA9K 2ylOp 4F b QY by kF paHAKFR
WCN? wxHblar IOF drryltIOF UhbIl bl WMIRKHMEF 3 FOFW TURLIKF KF
wtTpFOU3 BF . wtTpMOF WHYKOF Ontem DBHBrprOF ¢ xmOD.
FNO pFOWwBR WOMK IIgTEHXEDb dFprylt1IOF aF U)XF g
_ PBbHbBITBHBF ckM wWyYOrtOF FTO9bly3IOF eB WFHXY 23bX
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