\‘\‘\‘\‘\‘V\‘\‘V\‘\‘\‘\‘V\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\N\‘\‘\‘V\‘\‘\‘\‘V}

ralel) Eadly el A} )

A gdiad) i JS— 5 _adld__sals

b
ot

e e T N 00 T e Vi T T e T e T T e Y e T e T e T 0 T T T T e T T T Y T2 e T T T v 2 T V0 V20 Yo Vo M P P P Ve M T2 00 T Y Y M W, P

2 ‘((\“ A \C A
“we ‘ ‘

Pseudomonas LS (e dagilil) Aadl) laswad (goaadl (gal)
sk & Congo Red daua dallaal geruginosa starin mus09

@.@S\ 8 paall

) Aasie by
Sy dnals — sl S ol
oiiealal) Balgd Ju clllaia ya &> A
(Ldy UEN)AL ale

g Caaadl

JU oud y 519
) ale Gugu gl

2018/2017 spad) daals aglall s

il
bl 2 i lg 9.} Al ds Sl bt 3.1
2 1443 J)ss 02022 O~

P al ol o e el ol el e o ol eV o o eV ol ol eV el el o ol ol oV oV el ol o ol o ol ol e el el o ol o o o el el e o o e o eV a a aa a e aVa N

AL S S S SPSPSS LA S S S S PSS SSSASASS



duadaly
slaa s AlAl) Jaailly Hslall il e A0y GV e Gued e Aglladl Al all Chiess
<l 2 5 vitek 2 eu:.i AL Ay g gl Gl HLAAYL Y dall Gand il ‘_é.aaj\ 8 pall
I O st A e 2N e gillE & )i 3 AGNPS 4 5Ll dcadll Cllaus LY
UV-visible spectrophotometer duswiill 36 433 Jjal) gidall Julasl) o) )
16rDNA (el adezi JMA (e cuall Gadiill Y 8 Juadll 4 jall ol
Gai¥) Cada Qs o) jal 3 g AGNPS &y il Liadl) Clapn L 8 A1 5all 038 Caadiiina 5
colall S S jeaall aadlly Fourier Transform Infrared ol jesdl caas
Gy, i datil 400 Slawaldl scanning transmission electron microscope
s souel)l G5 ) all Ay Jie Jalsall (e alasinly 4 iUl Clapuad) 7l s
LSl ALE - 31 pall 35 e JsY s Ayl sda i pidl s el Jasll g sty bl S i
>S5k Congo Red drna S o e datiddl AGNPS 4o 5ilil) dzadll Clapuen
N 4 geal) Lpalale¥) il il 50US @y ¥ e oL (10.01,0.1,0.25,0.5)
L drpall Al 2y awall (o uall sbial 4y pall dallaall Ciiida LS (500) (o s<ll J skl
dapall 4pgpall duabaiall Gl A (e obiall Baga Gy | 4y gall C3leladl &
S M (g gal) llaiall 5 i gyl a1y 51l Ay (s LA dlae) s
ALK Al Alall o) gal) dalladl dabiall ol gall

CDE CilS 4 Sy Y e Gued Ladid Vitek 2 sl L Sl padn gl o ekl

Pseudomonas g sl i cuilS (5 AVl s Pseudomonas aeruginosa g sl <aas lgia
B3,B2,B1 ¥ =l 4L & il < ekl WS, Acinetobacter bumannis stutziri
il AgNPs 45l 4adll Sleps #Y Pseudomonas aeruginosa g sill 4l
Galal Ll Y jaaW g md¥) e Y gl aead o Sl 1l o) s 3) Z LYl e
5 de 100/ 420.005 ey} cady 3zl 6 Juad) o Bl Al cilSs caalill
Sl B4 B5e AY! @Y jall & jlie jiasili 420 Al (368 xS paliaiaV 5550
e 9ili 365 5410 pabaia¥l 53 dic Jo 100/p& 0.00350.0024 iay dpalisl calas
Lay) S A ) of Blaalil Juad¥) & jell Jiall Gapdiiill gl < pedal 5. Mgl e
Asrsall & ol aa %99 Apuiy s & yedal 31 Pseudomonas aeruginosa g sill <l
b s 5ells Pseudomonas aeruginosa  strain MUSQ9 <l by 4



Ladll)

JI s 8 Caaals 3l Alladl) walaall (e el 3ga 5 A1 3l 038 il ) e peal) Can daiY)
Glifig yll asa g Ao Al C-N 5 OH  alas gt 4 Ll Slagadl A1 diadll U )
Ay sl Clagal) o) el 5SSV jeaally py aill jelal LeS o ) i) & cuaalis L

el (1 46.91-48.69) (i e 75l s Ay S S

Pseudomonas  strain MUS09 4 =)l ddaul 5y AGNPS zUl (et ilis & ekl

o 3 dadl @l ju o mle 35 5 Nutrient broth =00 hawdl o) aeruginosa

O)os) Gl 3 AV A JadY) & QS g el (Y Ta 34 8 a Ax g oY e
. sl e sl e 0.05,0.072,0.083,0.07 il

el Ao 8ol Ll Ay )y s S Brseal (g gl ) 5 O el

0.115 Y 1.526 (o 4 suall dpabiaial) o Cuaidil 3 (5,¥ 50 e 0.01 Sl 2ie
A5Y &gl Ll Cialy 5 el 1.061 GV 1.585 (e bhanall die pe & jlia e il
DSl (8 LB o S pedal ) 3 ksl e 5 (s AY) S we 4 lEe 9692 (50
sl de s,V 0.1 50255 05 pS5ill e 9% 115% 15% 5 <l Cua
Lo mlias) J8) Jass 3 A puall dpaliaiaV) audll 61 S Laaliail ANPs il oo i,
Consd il b ylan) dije ae e 5 50 e 0.5 S il 2ie 0.912 1 5.766 ok
50.150.01 Sl xie %825 %895 %91 5 %96 sl dxpall o5l A ) S dle
Y s o) il AN 3 kel e pe e il e (5 ¥ 00 e 0.5 50.25
& A sl dadlaall Badat il Cyelal LS 5 Y 5e e 0.25 S xe 9452 ¢l
8 A suall Apalaial) af 8 Lalads) calas 3 olpall Basa (8 Gaund 3y all leladl)
45 )ie 0 53 ¢l A 3) At aa st 536 0,164 Y 0.311 3« AgNPs I s seall Jelidl)
Cacaitil i Ll KU aaall Wl sl (e Lesy 14 S (5 AV &y gall clelaally
Cand )l (a8 4 5L Clapad) Jelia & 3*%10° ) 499%107 (3« p< p0.05 Lisixs
478%107 (o slasal) Jelia a5 LSyl Jelia 3 5445%10° L1 3029%107 (e oY)
@ P< PO.05 Lisine Camdip)l 88 s g el (Y5 5l all a0 Wl 634*10°
8.7 SV 8.3 e nssuedd ¥ 5 a 352 ) 319 (e Ll Gl Jelis
Clluiall 4 Caaddil 5 3 asdl Jelie 5L Sl Jelia e e guaall e lesl4 DA
S Y axle 225 e 4ol Glapuall Jelia 3 p< p0.05 Lisine (S S (5 gl
o 8okl Jelia s byl Jelia 4 5l aale 29 551 ) adi )l goa (A il aale 17



Ladll)

Clasall Jelia 3 p< p0.05 Lsine Cacmidil s A0 Zallall Zleall o) pall L, ) 53
Jelios LSSl Jelie 3 i)l gm 3 0/ pile 41 GV S pile 97 o g5l
L since Canii ) A A1 ALl ol gl b, il o 51/ pale 118 5125 ) 5 ksl
S/ aale 2852 Ml aale 2419 (e sl cilewall Jelis 3 p< p0.05

LVl e i/ sl 2208 51973 sl s LSl Jelia b camisil



Summary

Summary

The current study included isolated five bacterial isolates from soils
contaminated with crude oil and sewage water. The isolates were
diagnosed by biochemical tests using vitek 2 system and screened to
produce silver nanoparticles AgNPs, which estimated by changing the
color of the free cell supernatant and performing UV-visible
spectrophotometer. the FT-IR spectroscopy and SEM examination were
performed for AgNPs produced by the isolate that showed the beast
productivity,. The production of nanoparticles was improved by using
some factors such as temperature, pH, salt concentration and the type of
culture medium, This study tested, for the first time in Iraq, the ability of
bacteria and silver AgNPs nanoparticles produced from them to break
down the Congo Red dye at concentrations (0.01,0.1,0.25,0.5)mM, the
degradation efficiency was estimated by measuring the optical
absorbance at the wavelength (500nm) the biological treatment by
bacteria and nanoparticales of wastewater was also applied after adding
the dye to bioreactors , the water quality was estimated by measurement
of optical density of dye ,Total Count of bacteria, measuring the
temperature, pH, the biological requirement for oxygen, suspended solids,

and total dissolved solids.

The results of diagnosing bacteria using vitek 2 system showed the
identification of five bacterial isolates, three of which were under the
Species of Pseudomonas aeruginosa and the other was under the type
Pseudomonas stutziri and Acinetobacter bumanni. the results of screening
isolates under the species of Pseudomonas aeruginosa for production
AgNPs showed change the color of free cell supernatant of all isolates
were change from green and yellow to dark and light brown, isolate B1

was the best in production, with a productivity of 0.0059/100ml and an
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absorption peak of 420nm compared with other isolates B4 and B5,
which recorded a productivity of 0.0024 and 0.003g/100ml at the
absorption peaks 410nm and 365nm respectively. The results of genetic
diagnosis of the best-productive isolate B1 showed that the isolate was
also under the species of Pseudomonas aeruginosa, with identity of 99%
with the strain Pseudomonas aeruginosa MUSQ9 recorded in the gene
bank. the FT-IR spectroscopy of free cell supernantant of Pseudomonas
aeruginosa MUS09 showed many active groups that contribute of
reduction Ag* to AgNPs including OH and C-N groups indicating the
presence of proteins, which contributed to AgNPs stability. The scanning
electron microscope imaging showed that the nanoparticles were
spherical and their size ranged between (46.91-48.69nm). While the
results of improving AgNPs  production by isolate Pseudomonas
aeruginosa strain MUSQ9 showed that Nutrient broth, silver nitrate salt
concentration 3 mM, temperature 34 °C and pH 9 were the best for
productivity, with weights of 0.05,0.072and 0.083-0.07 g, respectively.
The results of the biodegradation of Congo Red dye using bacteria
showed high degreded efficiency at a concentration of 0.01mM, as the
optical absorbance values decreased from (1.526) to (0.115) compared
with the control sample from (1.585) to (1.061), and the percentage of
decolorization was 92. % compared with the other concentrations and
control sample that showed low percentage of degrade 5%, 1% and 11%
at the concentration of 0.5, 0.25 and 0.1 mM, respectively. While AgNPs
recorded decrease in the optical absorbance values, as the lowest
decrease was recorded from (5.766) to (0.912)nm at concentration
(0.5 Mm compared with the control, the high percentage of
decolorization were recorded, 96%, 91%, 89% and 82% at concentrations
0.01, 0.1, 0.25 and 0.5 Mm, respectively, compared with the control,
which recorded (52%) at concentration ( 0.25)Mm . The results of
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biological treatment in bioreactors showed an improvement in water
quality, where recorded decrease for the values of optical density in
bioreactor of AgNPs which decrease from (0.311 ) to (0.146) with
percentage decolorization ( 53% ) compared with other bioreactors
during 14 days of incubation also the total bacterial numbers, decreased
from 499 * 106 to 3 * 106 in bioreactor of AgNPs, while the numbers
increased from 3029 * 107 to 5445 * 107 in bioreactor of bacteria and
from 478 * 107 to 634 * 107 in bioreactor of control. The temperature
and pH were significantly increased in the bioreactor of AgNPs from 31.9
to 35.2 C , the pH from 8.3 to 8.7 during compared with bioreactor of
bacteria and bioreactor of control. The BOD decrease in bioreactor of
AgNPs from 22.5 to 17 mg/L, while increased in bioreactor of bacteria to
51 mg/L and 29 mg/L in bioreactor of control respectively. As for the
total suspended solids, it significantly decreased <P 0.05 in bioreactor of
AgNPs from 97 mg/L to 41 mg/L, while increased in bioreactor of
bacteria and bioreactor of control to 125 and 118 mg/L, respectively,
whereas the total soluble solids increased significantly p< 0.05 In
bioreactor of AgNPs from 2419 mg/L to 2852 mg/L and decreased in
bioreactor of bacteria and bioreactor of control to 1973 and 2298 mg/L,

respectively.
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