
J. of University of Anbar for pure science  : Vol.10:NO.2: 2016 

10 
 

 ISSN: 1991-8941 

 

Green synthesis of silver Nano particles by using (Rheum) extract and 

its anti-bacterial activity 
 

Nazhan M. Hamady       Abdulalah T. Mohammed 

University of Anbar - College of Science 

 
Abstract:Silver nano particles 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  this work we synthesized 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 Surface Plasmon Resonance. Ag NPs was characterized by using different techniques , uv-visible 

spectroscopy, x-ray diffraction, atomic force microscopy, scanning electron microscopy and Zeta potential 

which provide that Ag NPs was stable without addition stabilizing agent .Ag NPs used in medical field as 

active anti-bacterial against three pathogens bacteria, Staph-aureus G+,proteus G+,E-coli G-. 
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Introduction  
Nano technology is the technique which deals 

with materials have size ranged between 1-100 

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 bulk materials  

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 products1  .Many 

methods fabricated to synthesis Ag NPs  and 

other nano particles as physical1 ,chemical  and 

green method1 .Other methods involved using 

microwave1 and gamma ray1.Green 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 anti-bacterial ,anti-fungal ,anti-viral 

,ant-cancer .Other use in medical field as coating 

in surgery devises .Also its used in the industry. 

Preparation of Rheum extract. 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 at 40
 
Co 

for 1 hour, then cut  to small parts. 10 gm from 

resulting Rheum was boiled with 50 mL of 

distilled water between 80-90 C
o
 for 10 minutes 

(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 mL of filtered Rheum 

extract solution .The nanoparticles were formed 

within the addition of silver nitrate with heating 

at 25 C
o
 for 30 minutes at a dark place. Yellow 

color appearing is an indicator for formation Ag 

NPs. The resulting product characterized by 

various techniques as UV-Vis 

spectrophotometry, Scanning Electron 

Microscope (SEM), X-ray diffraction (XRD), 

Atomic Force Microscopy (AFM), and Zeta 

potential and applied as anti-bacterial against 

three pathogenôs bacteria. 

Results and discussion  
It contain various active chemicals as phenolic 

acid, poly phenols, carboxylic acids, and 

tannins.Selected the Rheum extract to be 

reducing agent and stabilizing agent .Added 

silver nitrate solution gradually to Rheum extract 

at 35 Co .Appear color solution was firs 

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 figure 1. 
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Figure 2.Change in color and absorbance Ag NPs in acidic medium. 

 Yellow color result by (SPR) surface Plasmon 

resonance which depend on oscillation of 

electron about surface of silver  nano particles 

.Characterized Ag NPs using uv-visible 

spectroscopy ,and obtain on max wave length at 

422 nm .Ag NPs was stable more than 3 months 

,didnôt change in ax wave length with the time . 

 
Figure 3.Absorbance Ag NPs with Rheum extract. 
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X-ray differctino ñmodel: Pp analytical 

empyrean) with cu kŬ radiation (ɚ) of 0.154 nm 

at the department of Physics, Koya Universityò 

provide formation Ag NPs crystals,by presense 

diffraction at 38.6 o corresponding with 

110,which have shape face ceter cubic .Appear 

weak peaks at 44o,54,65,indicat on formation Ag 

NPs protected  by polymer layer so that d 

spacing value was high(8.55 Ao).Appear broad 

peak at 25 o indicted on presence polymers.The 

size particles calculated using Debye Scheres 

which give average arranged between (7-22) nm. 

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

 
 

2q FWHM β= π / 180 * 

FWHM  
Cos θ  

 
D = K λ / β.Cos θ  

 

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 

instrument  ñPhywe ,Englandò ,it was necessary 

to study topography of surface Ag NPs using  

 

AFM.Tje measurement provide that Ag NPs 

have spherical shapes and its size around 1-90 

nm,and average of size particles equaled 20 nm . 
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Figure 5.AFM images for Ag NPs with Rheum extract. 

 
Study of the surface morphology of the Ag 

NPs  synthesized using Rheum extract  was 

reported by ñScanning Electron Microscope 

(SEM)ò . The sample was coated by gold to 

increase conductivity of Ag NPs and obtain 

on clear image.The measurement show that 

Ag NPs have spherical shapes and ist size 

10-30 nm. 
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Figure 6.SEM images for Ag NPs with Rheum extract. 

 

Stability of Ag NPs by Zeta potential : 

Stability of Ag NPs depend on repulsion 

between particles and velocity of 

particles.Value of zeta potential show that 

Ag NPs was stable and didnôt undergo to the 

agglomeration because it has negative value 

equaled to 25, this measurement after 3 

months of preparation Ag NPs as shown in 

figure(7) .  

Figure 

7.Zeta potential for Ag NPs with Rheum extract. 

 

Figure 8: Growth inhibition assay of clinical 

isolate of Staphylococcus aureus , proteus and E-

coli by synthesized AgNPs using Rheum extracts 

.. The pathogenic bacterial isolate was grown in 

nutrient broth for 24 h. The optical density 

(600nm) was fixed to be 0.4 ,and loop ful was 

swabbed on Mueller-Hinton agar plates. Wells 

were made using gel puncture and each well was 

loaded with 100 ‘L of test sample. The plates 

were incubated at 37 °C for 24 h. The zone of 
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inhibition was then measured .The control plates  

wells contained 100 ‘L of Rheum extract only; 

whereas the other  contain  Ag NPs 

solutions.Rheum extract didnôt form zone and 

inhibition while Ag NPs was form  zone ranged 

between 14-20 mlm,and inhibited growth of 

bacteria. 

  

 
 

 

 
Figure 8.Anti-bacterial activity for Ag NPs with Rheum extract. 
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Conclusions            

Green method is favorited over other 

methods in synthesis silver nano 

particles, the reaction was rapid and 

occurred at room temperature. The 

prepared Ag NPs was stable more than 3 

months without using other stabilizing 

agent because the Rheum contain large 

amount of poly phenols.  All 

measurements show that  product of 

reaction was Ag NPs, especialy UV-

Visible spectrophotometry and X-ray 

diffraction. Prepared Ag NPs by Rheum 

extract was active anti-bacterial against 

three pathogens bacteria. 
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ϣЊыϷЮϜ 

 иϻк ϽуЏϳϧЮ ϢϹгϧЛв ФϽА ϢϹК Шϝзк .ϟГЮϜ Ьϝϯв сТ ϤϝЧуϡГϧЮϜ ев ЙЂϜм оϹв ЩЯϧгϦ ϣтнжϝзЮϜ ϣЏУЮϜ ϤϝгуЃϮ

 сЦϝϠ пЯК ϣЯЏУв ̭ϜϽЏϷЮϜ ϣЧтϽГЮϜ .̭ϜϽЏϷЮϜ ϣЧтϽГЮϜм ϣуϚϝтϿуУЮϜ ϣЧтϽГЮϜм ̪ϣуϚϝугуЫЮϜ ϣЧтϽГЮϜ ϝлзв ϤϝгуЃϯЮϜ

ϻк сТ .ϣϛуϡЯЮ ϣЧтϹЊм ϣЋу϶ϼм ϣГуЃϠ ϣЧтϽА ϝлжъ оϽ϶цϜ ФϽГЮϜ ϣтнжϝзЮϜ ϣЏУЮϜ ϤϝгуЃϮ ϤϽЏϲ ϩϳϡЮϜ Ϝ

 ϥУуЎϒ .ϣуЯϡϯЮϜ ХАϝзгЮϜ ϝЊнЋ϶м ХАϝзЮϜ ЍЛϠ сТ ̭ϜϻПЪ аϹϷϧЃт ϤϝϡзЮϜ Ϝϻк ̪ϾϜнтϽЮϜ Ϥϝϡж ЉЯϷϧЃв аϜϹϷϧЂϝϠ

 ϣЏУЮϜ ϤϝгуЃϮ днЫϦ пЯК ЭуЮϸ дϝЪ ϽУЊцϜ днЯЮϜ ϼнлДм ϾϜнтϽЮϜ Ϥϝϡж ЉЯϷϧЃв пЮϜ сϯтϼϹϦ ЭЫЇϠ ϣЏУЮϜ ϤϜϽϧж

 ϟϡЃϠ ϣтнжϝзЮϜϢϽкϝД ыϡЮϜ ϢϹЛϠ ϣжнЫϧгЮϜ ϤϝгуЃϯЮϜ ϥЋϷІ .ϣтнжϝзЮϜ ϣЏУЮϜ ϤϝгуЃϮ ϱГЂ пЯК ϨϹϳϦ сϧЮϜ днвϾ

 ϣтϼϜϽЧϧЂϜ . ϣтϼϻЮϜ ϢнЧЮϜ Ͻлϯвм ϱЂϝгЮϜ сжмϽϧЫЮъϜ ϽлϯгЮϜм ϣузуЃЮϜ ϣЛІъϜ РϜϽϳжϜм сϚϽгЮϜ СуГЮϜ ϝлзв ФϽА

 дмϹϠ ϢϽЧϧЃв ϥжϝЪ ϤϝгуЃϯЮϜ дϜ ϥϡϪϜ рϻЮϜ ϝϧтϾ ϹлϮ ЀϝуЧв ϣГЂϜнϠ ϝлЂϝуЦ бϦ ϤϝгуЃϯЮϜ .ϝлЮ ϼϜϽЧϧЂϜ ЭвϝК ϣТϝЎϖ

 ̪рънЫтъϜ скм ϣуЎϽгЮϜ ϝтϽϧЫϡЮϜ ев ИϜнжϒ ϨыϪ ϹЎ рϽуϧЫϠ ϸϝЏгЪ ϣуЮϝК ϣуЮϝЛТ ϝлЮ ϥжϝЪ ϢϽЏϳгЮϜ ϤϝгуЃϯЮϜ

 .ЀнтϽтϜ РϝϧЃЮϜм ЀнуϦмϽϡЮϜ 
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