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Abstrac

Green synthesis is a widely used environmentally friendly and cost-
effective approach to produce iron oxide nanoparticles using a plant
extract of Citrus sinensis. It has been widely studied since the past few
years due to its various advantage and potential applications in various
fields. This study aims to synthesize iron oxide nanoparticles from a
solution of iron chloride FeCI3 with a concentration of 0.05 M with an
extract of Citrus sinensis peels. The successful biosynthesis of iron oxide
nanoparticles was confirmed and characterized using ultraviolet-visible
(UV) spectroscopy, Fourier analysis of infrared (FTIR) and scanning

electron microscopy (SEM).

Keywords: green synthesis, characterization, antioxidant and
antibacterial activity, iron oxide nanoparticles, FeNOPs, Citrus sinensis

extract.
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NA NA NA 6.5+£0.70 | Pseudomonas aeruginosa ATCC 27853
NA NA 9.5+0.70 12.5+0.70 Klebsiella pneumoniae ATCC 13883
NA NA NA NA Staphylococcus aureus ATCC 25932

NA :No Activity

Gt} aand) sl Cilasad (alepasiil) shlia jUad] :(12-V) J<al)

93



AGBla) g il Jalas el Juadl)

b

20(mg/ml) 10(mg/ml) 5(mg/ml) 2.5(mg/ml)
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Staphylococcus s Klebsiella pneumoniae LAl xie owlidl) (gl slzaall Jaus dihia 1(3-V) Jo

142l -aureus
Norfloxacin 20 pg/disc
Klebsiella pneumoniae 16+0.1
Staphylococcus aureus 15+0.0

431Staphylococcus aureus s E .Coli L) xie dugall claliaal) pans Jadisl) ddhaia :(4-V) Jgan

Ll &bj Staphylococcus aureus E . Coli

Lgall claliadl glgil

Cefoxitin (FOX) (30 pg/disc) 11.87+0.14 28.46+0.11
Cefotaxime (CTX) (30 pg/disc) NA 14.27+0.09
Gentamicin (CN) (10 pg/disc) 22.62+0.16 23.83+0.08
Tetracycline (TE) (30 pg/disc) 10.5+0.15 23.92+0.14

s Staphylococcus aureus!*!l s E .Coli LSl ais (ggaad) sliaal) Jandis ddhaia :(5-V) Jsan

Ampicillin (20 mg/ml)

Staphylococcus aureus 14

Eschesheria coli 17

Baliae dulled Al OIS (ol aaall el o eg (g 4] Jeasi La g Al 038 o3l (385
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Antibacterial screening INZ (mm)

E. coli K. pneumoniae P. aeruginosa Staph . aureus

1:1 11 12 13 12 7 NA NA NA

1:2 10 10 10 9 NA NA NA NA
215 14 8 NA NA NA NA NA NA NA

1:8 NA NA NA NA NA NA NA NA

*NA = no activity
1:1 1:2 1:4 1:8
20 mg/ml 10 mg/ml 5 mg/mi 2.5 mg/mi
20 x 10 ** ug/mL 10x 10 ** pg/mL 5000 pg/mL 2500 pg/mL
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0664
62,9081 31,60 214 0,7872 1,47741 13,59 0,9446 00-033-
0664
64,2798 46,08 300 0,2952 1,44916 19,81 0,3542 00-033-
0664
72,1871 20,92 119 0,2952 1,30866 9,00 0,3542 00-033-
0664
75,6247 9,56 220 0,5904 1,25749 4,11 0,7085 00-033-
0664

109



1) JSAD Caua cllig Jaah Zpaal) aadll Lgilill daal) 2l Clasaal) pas Crcas

KA
D=
cosO.
_ (0.94) (1.54064) i, o _ 0
1/ b= cos(12.184)xradian(0.2952) / B=0.2952°, 26 = 24.3680
D= 1.448164 A / 180° n (rad)

"~ 0.977474869x0.005152211

0.2952° s X / X=0.005152211 (rad)

0.1448164 nm
D=2 - 28.76(nm)
0.005036156

2/ D= (VL) / B=0.2952°, 26 = 33.3677°
cos(16.68385)xradian(0.2952)
D= 1.448164 A / 180° s 11 (rad)

~ 0.957903455x0.005152211

0.2952° sy X/ X=0.005152211 (rad)

_0.1448164nm _ 29.34 (nm)
0.00493532
3f (A0SR / B=0.2952°, 26 = 35.8428°
cos(17.9214)xradian(0.2952)
D= 1.448164 A / 180° =—— n (rad)

) 0.951479539x0.005152211

0.2952° === X [ X=0.005152211 (rad)

_01448164 nm _ 29.54 (nm)

0.004902223
4/ b= cos 20.(50‘;:‘;)x(:¢;2‘:22§()).2952) / R=0.2952°,26 = 41.0910°

D= 1.448164 A / 180° 1 (rad)

0.936393785%0.005152211
0.2952° = X / X=0.005152211 (rad)
D= Q1448164 nm _ 30.02(nm)
0.004824498
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(0.94) (1.54064)
cos 24.8574xradian(0.3936)

5/ D=

_ 1.448164 A
~ 0.907356B08%0.006869615

0.1448164 nm
0.006233191

(0.94) (1.54064)
cos 27.1493xradian(0.2952)

6/ D=

3 1.448164 A
~ 0.889820502%0.005152211

0.144B8164 nm
D= ———— =31.59(nm)
0.004584542

(0.94) (1.54064)
c0s 31.45405xradian(0.7872)

7/ D=

N 1.448164 A
~ 0.907356B08%0.006869615

_ 0.1448164 nm
T 0.0133739231

8/ D=

=10.54(nm)

(0.94) (1.54064)
cos 32.1399xradian(0.2952)

_ 1.448164 A
T 0.846751657x0.005152211

D= 0.1448164 nm - 3319{“"’])

0.004362643

/ B=0.3936°, 26 = 49.7148°

/ 180° s 1 (rad)

0.3936° === X

[ R=0.2952°, 20 = 54.2986°

/] 180° s N (rad)

0.2952° = X

| X=0.006869615 (rad)

/ X=0.005152211 (rad)

/ R=0.7872°,26 = 62.9081°

f 1800 ——— [ (rad]

/ X=0.013739231 (rad)

/ R=0.2952°,26 = 64.2798°

/ 180° = 1 (rad)

0.29520 — X

111

/ X=0.005152211 (rad)






