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The purpose of this study was to evaluate the efficacy of silver
nanoparticles (AgNPs) prepared with aloe vera leaf extract and several
antibiotics against antibiotic-resistant Shigella and Salmonella bacteria.
These bacteria were obtained from Kirkuk General Hospital and re-
diagnosed based on reliable diagnostic sources. According to the study,
aloe vera leaf extract reduces silver ions while changing the color of
the solution to reddish brown. The silver nanoparticles produced by the
aloe vera plant were detected using a UV-visible spectrophotometer
and found to fall at wavelengths (430) nm The results of (111), (200),
and (220) indicate that silver particles and antibiotic tablets extracted
from aloe vera leaves (amoxicillin, chloramphenicol, erythromycin,
and ciprofloxacin) have synergistic effects against drug-resistant
bacteria such as shigella and salmonella. As a result, their
antimicrobial efficacy was enhanced.

ISSN: 1992 — 7452

LA



College of Basic Education Researchers Journal,Vol.20/3 September2024

Aloe <l (pa 5_aanal) 4 g3l ddadl) clagwad & jidial) AN oo CaiEST)
sShigellasp Lussall Ao 4 gaald) Cilabilaall piany aa vera
o4l ya3 Al Salmonella sp

255 G 38 pen

Gloadl ¢ g8 S daala ¢ 48 puall o glall 4y 1) 408 ¢ Blal) a gl aud
adal)
Aloe vera )l saliiwe suasdll (AGNPS) Liglll doadl) ciliia ddled e cadSll ) duhal) criecs
o AN Salmonella sp 5 Shigella sp Lisall Glaliaall Logliall LyiSill s dgall @laliadll (g
ABgige dpaidi jilas o ol lpaddn silely oSS dlilan b ol S8 idias (o lle el
& e saaal) Gl ) Jolaad) sl puis pe dadll Gl e Jlis Aloe veraghsl paliiue ol Slady) ek
Gsd Sl Sgaall Cadall ek saiiuls Aloe vera dnn gaim Al Lglll Ll il e cadsl)
X-Ray 4~ (esils €Y ) (agall Jshall e 2 g3) (i ( UV-visble spectrophotometer ) sl
ey ¢ (220) 5 (200) 5 (111) Us3 &5 g siasils 44 anny dug S JSE iy diacdl A1 cpglily
Lgall clalad) alily Aloe vera  Ghsl e daliiud dadl el @ bl el of gl
Salmonella spy Shigella sp il aia (- GpwlaSslig madly Cpanlag i) ¢ JsSinial sl ¢ plinns }J)
o LSl saliaal) Ll e ) ool 45000 dagladl)
A g Glalias ¢ Aloe vera ¢ 4 ol dadl) lawes -2 Alal) calaIsl)

- -

4dalla
IS gonnsall 138 okt g ¢ Jiagili Voo 0 lgana Ji A slgall Joli ale sa 5l Linglsis
biaall Gaba¥) (e Ly Oley addn gl Laglei€s cupe (V) Vsl Cilide 8
o aal) (G Aadlal) dugll Sgal) (gan] i) Ladl) Cilasn 23 GludY) Bls Cuilon anea b
& Aaga Byhad Ll A Gaday Jiag (V) dugeadl dnhall cilandall 8 desdied) Lglll il
adlnilly ALaslly dunglonll Bl DA o cliall 038 e S (G ashanll Llaall sk
c(f)absal s e ol diull A 4AKH diaidie Gyb aadil dals Glis L (V)
DA e Dgall Glabaall Bl e Joasll gl G aladia) e diidall cilal) Jads,
e dugaal)l Clabiadl)l ales aa ¢ daslad) EY) ) d8LaYU (V) (1) (0) Laslendl Gk

LAt



College of Basic Education Researchers Journal,Vol.20/3 September2024

dogaa) Claliaall LyaCll daglae S Lalad) @yl o055 o oSa - allall elail moan (8 dails
Jlay Al clilaall daslall JEY) dasn 58 duhall sl e (apadl IS @ity L(A) Al
Shigella e dsgall claliadll (s ae gl Ladll clivia 580 by Lgal) Claliad)
Salmonella sp ysp
Jard) (@hg a\gall
Ao peal) il 2an

Lgall Glaliadl dssidl ( Salmonella sp 3 Shigella sp) Lyl clue Je Joasll &
G Aaadidly S dune Gliddiee A Gl Guaball e s3aldl Lyl 23l o
- (9) Al dsall lyisa
L) (Gl ypaal
@53 Al Logsi) b Gy aay Cuengy Nutrient Agar Laws e Gaali Glyexioual) (e © 3
O S alele ¥ = Bl 2 TV Bla dayy ciiang (MHB) Ot = Jlga (ye (e Ja) + e
(V) bl +o aY)ele jLaal disul e L lhe o3 lade 8)sSall el
Aloe vera iada juaal

Ji o lagy) clise AY hadl sldl e 2o gahdy dajlll  Aloe vera Gl cuaes
Ghsl e pf Vv Ois @ ede 00 v A ala) (pp b HAiie Lishy (5 ALY Geedlly Leduias
Grsll ) pdaall Hladl elll e o Yoo Chinly ¢ oalay quaal dualy ddiaall Aloe vera
2yd ) Golll I Sl Jolaall 0l ety (A gl ARy Yoo lgle sl
vie delu Chal B2l By s2yhg (Whatman filter 3,9 s e Jolaall madi i a3 ¢ aliiowl)
Vo Bl dan xie Aloe vera jaliiue Lis 5 L8kl dihal) Jad Sy cdRdall 8 Byen Yoo
(V) ¢
Aloe vera AaMA aladiuls (AgNPs) dugilil) 4adl) Claswsy jpuans
5dl Lg<as g hiall el e o Vov b (AGNO3) dadl) il e ale 2) A3 (5]
& Joladd) S5 clias 2 LAl Vera Lada (e o © Chaal 8yl 5l 2 gl (e Byl
delall s (ysh st dlpe g dele VY 5aal d8dal) 8 5)50 Av =100 dejun nhline i
Alasiuls 5 oSl ) ) S sl saa¥) ) sl ase e sl Lwis DA e ins J<
dibiie Lnge skl die zysall g ledll (6 Damaiil) (368 A el gl Cihall (b

ey



College of Basic Education Researchers Journal,Vol.20/3 September2024

G 10 320] d88 8 550 Av v dejn LiSHe Wyl Glld dey g jiagili 100 5 YO gl
- (YY)

A gilil) Cilapuanl) (and

UV-visble ) ddydl dmwidl Gg dxdl) Gillae alaaiul AGNPs cilija (asd (g
slpill ad 3 ide & (Shimadzu) X-Ray i) deY) cahy ( spectrophotometer
oAk daals aglall LIS -

gl clabiaal) Al

X Y=Y ) ange (S8 (i Z G Haal dabea Akl dase pladial bl o3 (5]
chleadll Gald) cudn 5 .05 s slal e gy e i ik e (CFU /mL YA
0TV dayy Lndalall 8 BLLY) Ciacag o5 ey ¢ e dable dlaudss duhall desdieall gl
COF ) alell Gebil) sangy Aaalill Loyl 8 uld 23 W ¢ dele YE 5adl

Aol Aadl) Cilaseand Uil slaal) BLEL (o RS

s Shigella sp ,id (55l slaadl e e (¢2)) Ja & la) daph aladnul
~ Noe lal dauy o ayliy culdll S Jolaas 43l Al Y 2oy Salmonella sp
Tl o ol (©) Laykad Aa8 aad aeall Guldl) il Caadiid (jlad Aadd aladialy (5t
& A V) sl (gaal 3 % 100 385 spanaddl AQNPS  Jslaa aag o (hay clatd £ adlsy
dasdll b (gsanll alimally dgilill Clasenll e Al Aaidl) b (gl sliadd) (ajd gung
e gsinn ) GULY) gaes (o ils e Vo Grmad 5+ Sylase ela gl daall 5 )
Jsn hialally Ioufitll b b8 o5 Glld dang cdela Y 5ol 2PV die (el duseeall Lyl
() €) il

rdageal) claliaal) g Augilll) Aadl) ilass (e @i

dallaall sl il Cilames (o ilg,See Yo (b Ligaall Claliadll alfl jee Gand) 8 (5]
Dbl sldl e iy Sae Yoo b AV GalBY) e @y Aloe Vera jaliies sl
che Sl pali) gy @ ¢ Gakill U JaSl Gali) maes Chiind @ Bl S
dadaie (bl 5 A dele 24 Baal dgie daje YV die cilaglll acass o5 Muller Hinton ager
- (V0) ekl Ll

o¢



College of Basic Education Researchers Journal,Vol.20/3 September2024

Lidlially gilial)

il Glapen S il Gof Jpal 2 Gus J5AY) Llee gl dadll Glaws G145 Jia
Aloe  aliius aladic) DA e Lglll Loadll Glaea @i o gl el (1) digll)
z il AlaS) 5 ¢ duhall oda (B (V)) ae D dal) eda LAadl) Gl JIR) DA (e ¢ Vera
(V) Baseall enall all sl ) Gslll e Gl e Vsl dadl) Lugilil) Cilaseenl

duzmdll s Jolaal Sl jal) (V) ygeal

£V, ase Jsh e Aloe vera jaliias pladiuly spasdll LUl Ll Glija Cuasd
Gilases 383 mags (VV) (V1) go dlsi (V) IS L Acadl) (aliaial 85,3 Jias gl ¢ jiagils
(Y) J<all &gl dadl) o (YY4) 5 (Yor) 5 (1)) (s s Jaladl &I dugilil) dad
DhE b5l bl cpelal dug Sy gl 86 sa Cilasenl aan (V1) e @S Al ol
Lais capall 02 8 Loy dugilill dnadll Cilasns d5)lke (gguall sliaall Gl Jsa Jantiil) dakaia
Shigella sp s laufnll i 6 5 dsilll dadll Clasng Lgall Clabiad) o 50 gkl
(Y9) (OA) ae Zoll) samg(€) ISl (Y) syeall Salmonella spy (V) J<&lg (Y) )5l

50 Aaglaal) LyaSll =Ml dpadle iy i 8 Lgils  Juall

Abs

i T T T 1
200 300 400 500 600 700 800
Wavelength (nm)

A pally dumaadid) (398 AaiD Galeaial il (V) JSal

YN



College of Basic Education Researchers Journal,Vol.20/3 September2024

38.50(111)

Lin (counts)

44,75(200)

100 65.66(220)

20 30 40 SO SO >0
2 scabe

L) Ladl) laseen Ainaad) AV lagis (il (2) SN

O Aabidl) &\}'&\ Salmonella sp y Shigella sp ra sy Fil el cdudyall s3a < (Y1)
e Cim Lyl e ddhde @il L dahall sda 6 desdial digall claliadl
AN s 3l Guh o CanlaSslig puully Geag fuiYly JsSondalysllly GalinSaY)
Mad) bl Gasy o (VY) Jsil) o (0K (gl (menl) il gl Galats &<l
e bsiadl eliall Juady (il adall olie AMe 8 il DA e AG-NPs 1 Lyl
(YY) (YY) ekt Slgad) ol Jaaiiig ¢ gosill (aeadl jlagily el Pladly (Llall jlas e
o G Blgll b sa5 Lee chandacd) &) O)sig Sl AaY las &y AG-NPs Jlass 38
el WA ) Jsaasll Jel dayis duguall clabinall aia i dupaSll el las 430
- (Ye) (Y¢) Biofilm Zalxidll .44l

Aifise g hiliae Al pe il alacs AGNPS J Lyl slon) Ll Jias (Y) 800l
Ll dikia SHigella spsai s (CpeluSslis s Graas fi) ¢ JsSintal )l ¢ CplinnSsal)
(eA) EREY dlaall

"o



College of Basic Education Researchers Journal,Vol.20/3 September2024

omyein+ AgNPs

AgNPs Erythromycin

At digia Clalias dayl pe jidil alecy AGNPS Lyl sleadll Tl Jiag ¥ 5)y9eal

dilaia Salmonella sp sai s (OpuleSolig yumg Opnas i) ¢ JsSiniahslS ¢ (b sal)

30

o OaleS sl

B JsSial lS
Oea 5 )
Ol 18 5 yaans
WAl Al iy 3a

T N Y Lonll Glabadll & gl dadll by ja
4 gilal) izl
g gaall cilalicadll

il Lol Glaseally Lgall Glaladl - Shigefla sp gas daulea ¥ KA

lev



40
35
30
25
20
15

10

1-

2-

College of Basic Education Researchers Journal,Vol.20/3 September2024

Onla sal
JsSusal 5lS
Crioga i )
a8 g 5

W A Ul Aadl) Gy ja

Al ja (e g e Lonll Gilalcaall A gl daall il 3
4 gilal) duzadl)
g gl cilalicaall

dosadll Lglll Glaseally Lgall Glaladl Salmonella sp sa dpulua £ (KA
Jéw\
Hansen, S.F., et al., Nanotechnology and human health: Scientific
evidence and risk governance: Report of the WHO expert meeting 10-11
December 2012, Bonn, Germany. 2013.
Zhang, X.-F., et al., Silver nanoparticles: synthesis, characterization,
properties, applications, and therapeutic approaches. International journal
of molecular sciences, 2016. 17(9): p. 1534.
Jain, P.K., et al., Noble metals on the nanoscale: optical and photothermal
properties and some applications in imaging, sensing, biology, and
medicine. Accounts of chemical research, 2008. 41(12): p. 1578-1586.
Benelli, G., Plant-mediated biosynthesis of nanoparticles as an emerging
tool against mosquitoes of medical and veterinary importance: a review.
Parasitology Research, 2016. 115(1): p. 23-34.
Habibi, B., et al., Green synthesis of Silver nanoparticles using the
aqueous extract of Prangos ferulaceae leaves. International Journal of
Nano Dimension, 2017. 8(2): p. 132-141.
Akhlaghi, H., Green synthesis of Silver nanoparticles using Pimpinella
anisum L. seed aqueous extract and its antioxidant activity. Journal of
Chemical Health Risks, 2018. 5(4).

ToA



College of Basic Education Researchers Journal,Vol.20/3 September2024

7- Soares, M.R., et al., Biosynthesis of silver nanoparticles using Caesalpinia
ferrea (Tul.) Martius extract: physicochemical characterization, antifungal
activity and cytotoxicity. PeerJ, 2018. 6: p. e4361.

8- Nawafleh, H., et al., Misuse of Antibiotic Therapy among University
Community in South Jordan. Health Science Journal, 2016. 10(6).

9- Sarah ,S..et al., Isolation and identification of shigella from children in
Kirkuk city and the studying some of the virulence characters invitro.
University of Kirkuk , Journal-Scientific Studies, Volume 10, Issue 2,
June 2015, p.p(129-151).

10- John D. Turnidge, James H. Jorgensen, and Barbara A. Zimmer .(2023).
Susceptibility Test Methods: General Considerations . Manual of clinical
Microbiology .13th ed.

11- Hussein A. R ., et al ., Detection of combination effect of silver
nanoparticles prepared with Pimpinella anisum and some antibiotics on some
pathogenic bacteria. 1JDDT, Volume 9 Issue 3 July 2019 — September 2019.

12- Joshua Narde,N et al., Green Synthesis of Silver Nanoparticles from Aloe
Vera and Neem Leaf Extract and their Cytotoxic Effect evaluation. DOI:
10.47750/jptcp. (2023) .30.12.020.

13- Vandeppitte,J.;Engback,K,;Point,P,and Heuk,C.(1991).Basic Laboratory
Procedures In Clinical Bacteriology.World Health Organization,Geneva.

14- Jahangirian, H., et al., Well diffusion method for evaluation of antibacterial
activity of copper phenyl fatty hydroxamate synthesized from canola and
palm kernel oils. Digest J. Nanomat. Biostructures, 2013. 8: p. 1263-1270.

15- Razmavar, S., et al., Antibacterial activity of leaf extracts of Baeckea
frutescens against methicillin-resistant Staphylococcus aureus. BioMed
research international, 2014.

16- Hussain A.Abod, kalil 1.Bander, Salah S. Zain-Al-Abddeen. The effect of
silver nanoparticles prepared using Aspergillus niger in some pathogenic
bacteria. University of Kirkuk , Journal-Scientific Studies,12(1),2017,
10.32894/kujss.2017.124850.

17- Hussein A. R .,et al., In vitro Antifungal efficacy of Saccharomyces
Cerevisiae Mediated Nanoparticle Against Resistant Candida Albicans
Isolates. Indian Journal of Forensic Medicine & Toxicology, January-March
2020, Vol. 14, No. 1

18- Barapatre, A., K.R. Aadil, and H. Jha, Synergistic antibacterial and
antibiofilm activity of silver nanoparticles biosynthesized by lignin-
degrading fungus. Bioresources and Bioprocessing, 2016. 3(1): p. 8.

19- Ildiz, N., et al., Synergistic effect of Coriandrum sativum L. extracts with
cefoxitin against methicillin resistant Staphylococcus aureus, extended-

104



College of Basic Education Researchers Journal,Vol.20/3 September2024

spectrum beta-lactamase producing Escherichia coli and Klebsiella
pneumoniae. Medicine, 2018. 7(4): p. 777-80.

20- Hassan, M.,et al., extracts: Investigation of Antimicrobial Effect of
Berberine on Ciprofloxacin and Imipenem Resistance Acinetobacter
baumannii Isolated from Hamadan Hospitals . Iran J Med Microbiol 2020,
14(1): 44-54

21- ldelevich, E. A. & Becker, K. How to accelerate antimicrobial susceptibility
testing. Clin. Micorbiol. Infect.25, 1347-1365 (2019).

22- Maria E.,et al .,Ultrastructural Analysis of Chitosan Antibacterial Activity
against Clinical Isolates of Staphylococcus aureus and Escherichia coli.
Advances in Microbiology Vol.9 No.10, October 24, 2019 DOI:
10.4236/aim.2019.910055

23- Li WR, Xie XB, Shi QS, Duan SS, Ouyang YS, Chen YB (2011)
Antibacterial effect of silver nanoparticles on Staphylococcus aureus.
Biometals 24:135-141.

24- Fayaz AM, Balaji K, Girilal M, Yadav R, Kalaichelvan PT, Venketesan R
(2010) Biogenic synthesis of silver nanoparticles and their synergistic effect
with antibiotics: a study against gram-positive and gram-negative bacteria. J
Nanomed Nanotechnol 6:103-109.

25- Shaimaa N M , Ahmed M ,Elham H A . Effects of silver nanoparticles on
multiple drug-resistant strains of Staphylococcus aureus from periodontal
infection: An alternative approach for antimicrobial therapy. Indian
Association of Biomedical Scientists (IABMS).VOL. 43 NO. 3 (2023):
BIOMEDICINE: 2023; 43(3)

T



