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1- Food security

2- Salmonella pathogen

3- Salmonella typhimurium
4- Serovar
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9- Animal manure
10- Salmonella enterica
11- Sewage sludge
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5- Distinction

6- Nano biosensors
7- Wastewater

8- Residues



i s 13,500, b 0T jetes ol Soys e 5 S s Wisalle Ldg /\AF

Ul oo Plap,l MY JTIS el
Slalss e 788 o0 ls L1 3 Micliea 5 VIS
5 xSl osp (S ,57 058 05 4 by 15le
ol Ssks gdn il esdle (Y0 T (O
ok G5 TSt e S5 T sl S
ol 335 e il Sgalle Sags e i
(HLIIS3E ooy Tl asle 55 5T gle S5
YY) s 5 48D (0O) sl e 5 (KD g
Aol 5 MWselle 51 Sl (6 geai ¢ () IS2) 3
SSTLIISEE lao) ol .ol st o3ls iled 05 o1
sdas il o Oljee gl ol G o Iy e tH 0]
Fo psbie 4 e85 4l 5o P sl Slajls s e
5SS o (Y LK 5 48T s SG
T Loy 5 e 0l 53 S0 s i Loy o slaSs
b SL pl S e o dan o 5 Ol SO 2
WL 5 05t 55 Se) sl o (56 53 slags SL
ot Bl L dex SIK L JgensS glas o7 (7))
Jeate 658U slad s o 4 oS Lz L S 0 p s
Migallo Slacb s o Ol 3 Slsl 5 o S K5 o0
(VYT O 5 s ledSS) ol 03 Sl 4 e
b slie s o5 sl O L Solegw 0 T
b S Mipall Sl (0 03 S 3500 3L
5 el spie L 05 Al S g
K o3 (o150 ol 05 8 05 G Les (V1Y (0118
esten s 4w 5> (VD) sns 05 (ST pb
ok plebs T DL S el Ml el
Sl s 2y g 2 (T10 0L 5 o) o
" e 5 Bl ol e s e b Ssell
Sl opl 2 (Y O 5 a ldSE) 5,8
e sl (S5l stz b 0 selis 18T 2besl
OS5 0 ldSE) 5550 03linnd O 05 (&1 55«

17- Indica

18- Houtenae
19- Dublin

20- Typhi

21- Paratyphi C
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12- Salmonella bungari
13- Enterica

14- Salamae

15- Arizonae

16- Diarizonae
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26- Trigger
27- Nonphagocytic cells
28- Biofilm
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22- Salmonella pathogenicity islands
23- Epithelial cells

24- Salmonella-containing vacuole
25- Specialized microfold (M) cells
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30- Enterobacteriaceae
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29- Pathogenic bacteria
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34- Vibroe cholerae
35- Yersinia sp
36- Salmonella infantis
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31- Shigella sp
32- Campylobacter jejuni
33- E. coli
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40- Biofilm
41- Colonization
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37- Environmental stresses
38- Non-Culturable
39- Biodiversity of soils
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43- Endophyte
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47- Bacillus sp.
48- Rodotorula glutinis
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44- Induced systemic resistance
45- Bacillus subtilis
46- Enterobacters
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53- Adhesion factors
54- O Antigens
55- Cumulative fimbriae or cellulose
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49- Reactive oxygen species

50- Pathogen-associated molecular patterns;PAMPs
51- Agrobacterium sp

52- Rhizobium sp
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58- Salmonellosis
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56- Contamination
57- Salmonella enteritis
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61- Non-typhoidal gastroenteritis
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59- Typhoid fever
60- Acute intestinal infection
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69- Au Nanoparticles(AuNPs)

70- Gold Nanoparticle-Aptamer-Based LSPR
Sensing Chips

71- Nanoparticle-enhanced surface-enhanced
Raman scattering (SERS) aptasensor

72- Staphylococcus aureus
73- Hetero-nanorod-based biosensor
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62- Polymerase chain reaction

63- Quantitative PCR

64- Identification elements

65- Biological receptors

66- Nucleic Acid-Based Nanobiosensor (NAB)
67- Gold-Coated Magnetic Nanoparticle Clusters
68- Quartz Crystal Microbalance Biosensor
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79- Nucleic acid probe

80- Bacteriophage

81- Lectin

82- Adenosine triphosphate
83- Hairpin
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74-Analyte

75- Signal receiving converter
76- Signal processor

77- Antibody

78- Aptamer
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84- A multifunctional aptamer-modified magnetic fluorescent nanosensor
85- Multiple aptamer-based hydrogel barcodes

86- Electrochemical biosensor with metal-organic framework functionalized with amino group and aptamer
87- Electrochemical sensor based on aptamer

88- Silver nanoparticles

89- Hairpin DNA aptasensors

90- Surface-enhanced Raman scattering (SERS) based aptasensor

91- Magnetic silica solid phase

92- MCM-41-aptamer gate system

93- Label-free fluorescent aptasensor

94- Aptamer-functionalized luminescent nanoprobes
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95- Fabricated by immobilizing an amine labelled
96- Poly cysteine
97- Differential pulse voltammetry (DPV)
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98- Anthragquinone-2-sulfonic acid monohydrate sodium salt (AQMS)

99- Colorimetric

100- Fluorescence analysis

101- Surface-enhanced Raman spectral (SERS)
102--Surface plasmon resonance (SPR)

103- Photothermal detection



VAAANE Y /Y o kel /)Y W/ S wldcas) oo 40

Soil

Sarmet
eneciine

(e

9 Sgl) o g 055 Sadiges )3 10 Wgallw (aused yaliia 41 (tlbonndy ST (g 1 (e (ot S 3 )Shos =5 JSUS
(Y+F) oo Son

sdaze SS) (ST L 3l g0 6Ll Db 13 L
Llazsls S el v"”"““i’) oS 3 gl 4 B
sladal gl cads s (YA QLK 5 5»)
oo p oS a bl s adl 5 O S
i Dl sl e ¢ e 5 ot o S (glagg SL mlans
SRS oa s ol Grames 5 g SL s b
255 o S350 5 e glagg S e Sl g Sl
Do sdate s IS5 4 D3 5L Al bl
Oisy b L 5 LS e Iy 55 Db D3 50 e
2> O3k 4 byse sla i b O3l maw oo
LAJAL:.J)"CJ\)S‘)JUCEMJapu)bdjjti)y,é;-@)j«a
AT 055k Ol SiSan S cale 55 5 i8S g
a0 S sdaze glacale 03 S il b as 55 8 e sl
CadVD) (v IS8) 555 00 odalive I3 50 o2 Lo
USSP L P SWES LG L § O DRI P COUNS:
Sl 0 155 03 28 b S s s O3S

T O 5 5lanls)

105- Teichoic acids

Shames S i, dhex Sl S s,

R Sl o 53 Migelle oSS 5 (65
&= mu;ﬁcsw\ig;guu@‘xu:b o Sk
YY) OGn 5 55) L3L o jgme b ot b S
Sy i Sl 2 b S, Gla b, 53 il
Sl L s cwl Cun pleed Lo ool Sl 20
Gl STy Gob 51T TS g5 S | e g 53 S5 i
5SS 3,8 o Dope S0 as by ey
3 Bies t a5l i Ky 3 (VYT O
gd g e3lital 2w slse Olge 4 b S350
-, b salin 5 K uns bl p Ul jasis
Ssp g 53) Gt gl KOsl 3 sl
O 5 (6, 80) Lk o (D)3 5L 53 e enilSee
e sy i Sl sl bl 5 Laggsl BT (YT
Mo S350 omdaw Jb 25 e Sl wle b 3 5L
S0, s o pBS1s el S 53 S S oo o
FAS Ly L Sl mead 5l U sl
Soedle YOV OLKer 5 W) A8 e R0kl

104- Chromogenic substrate



A 8 (B3 S g, b OF et pldy g0 5 S 3 igell g /Y

Eg "7‘,4 & )

NS "7.57/// OOO
71®)
Apt-21 oco O

NaCl

incubate for 15 min incubate for 10 min incubate for S min  absorbance

3 o) gl e s a4 b SIS 5 jal] 5 0355 5421 3t 2l S5 ] o5 o 0325 Y UK.
(Yo¥) ol Son

O 5 50 (YWY OLKea 5 0L sl 05 505
L oedd 2ol b o3l 51 eslizad L (YY)
CehB e pa oS S G0l 4l 51510
G504 L OLSTHT (56 /05 5L e 03 ol
DT VL Sl b 4z 0 5l 28 53 oS
308l ede (YNY OLes 5 pu) L3 gel
DNA (slaus oS 5,801 L st Slakele) S o3 56
el (S g K Ol 4 (il
FeS pasis A b Misedle 4 s L Olees
O 5 MW 555) s5e pdy Ol )V 'CFU/ML
055l el Cawles K3 laddlas s (Y414
s S sy ATCC50761 0,50 i SUsalle
- bl Sl S e et S g
s L) el eas su18 YOCFUML L aseis
ke 4 s Al ST el (YN 0K
“0ho0 & Miselle ez 5l ke Sbas SL el
LS bS8 Ulse o jeskil s sla
4Ll (CRISPR-Cas) ' ats ahools L S,y
4 CRISPR/Cas 12 g 31 O 55 45 ol o

109- Gold nanoparticles modified with
mercaptoethylamine
110- Short palindromic repeats(CRISPR)

s 5 Lasis 53 5,5k cpl 5l S0 e

ol 0 5158 Ssalle 5 (S sf ASle plas sSU
AV Y O 5 Sl YooV Ol 5155w 5 %)
R
2 S Sl wsps s 2L SL gball SS
TV OLea 5 0l b e ooslime b K
O 5 e axdllae 5o (YoVY ¢ Sods 5 S5
Seslimad b 17 sl loas 6,8 FF LLulis «(Y01Q)
M ol Real-time PCR L acolis 55 s S 5L
52 (YO 5 ) Sl osls QLS T (gho 5
Mo b3 5b aauly 4 (YY) O an 5 55 axlllas
Sisaller 5 (U (51055 Sareis OSGl lyl  ns
53V PCRUMML 51 a8 oot do Ly oy so A
03 Cf w9 Gl W05 500 (..Alj.e G glad gal
5 99) Sl ol SIS VU adlas ol 3 yasis
SIS (TWY) Oes 5 oLl (VY Ol
oaseds QG Vel el (oMb 3 5L 48 W3 el
Ly a8 0556 e85 DNA oLl 5 o

V.a:lj_e w&) U‘i’ﬁ) “ Sl L b \'Apﬂb‘ﬁy

106- Campylobacter sp.
107- Functionalized gold nanoparticles
108- Ralstonia solanacearum
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115- Polymerase chain reaction (PCR)
116- Sothermal nucleic acid amplification
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111- Guide RNA
112- Foreign genetic elements
113- Adaptive protection
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Abstract

Salmonella is a common and persistent pathogen in soil environments, posing a significant
threat to safe food production worldwide. Given the vital role of soil in agriculture, it is
crucial to be cautious about the spread of Salmonella in soil and to employ effective methods
for its detection and control. The increasing prevalence of Salmonella can be attributed to
the rapid expansion of agriculture and industry, leading to the contamination of fertilizers
and water sources with the bacterium. The survival of Salmonella in soil is influenced by
various physical, chemical, and biological factors, leading to the continuous colonization of
plant organs. Consequently, given the importance of healthy agricultural products, there is
an increasing demand for new methods to investigate and identify bacteria in these foods.
Several techniques exist for the identification of harmful bacteria in soil. However, using
nanosensors as an advanced tool for bacterial detection is very promising, as it can
effectively overcome the limitations of other methods. This review study examines the
mechanisms of Salmonella contamination in soil and its interaction with plants, highlighting
the importance of using biosensors for faster and more accurate detection of this bacterium
in soil.
Keywords: Salmonella bacteria, agricultural healthy products, soil microbiome, nano-biosensors
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