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ABSTRACT 

Food safety is increasingly becoming an important 

public health issue, as foodborne disease present a 

widespread and growing public health problem in 

both developed and developing countries. The 

rapid and precise monitoring and detection of 

foodborne pathogens are some of the most effective 

ways to control and prevent human foodborne 

infections. Traditional microbiological detection 

and identification methods for foodborne pathogens 

are well known to be time consuming and laborious 

as they are increasingly being perceived as 

insufficient tomeet the demands of rapid food 

testing. Recently, various kinds of rapid 

detection,identification, and monitoring methods 

have been developed for foodborne 

pathogens,including nucleic-acid-based methods, 

immunological methods, and biosensor- based 

methods, etc. This article reviews the principles, 

characteristics, and applications of recent 

technicand food born pathogen. 

Keywords: Rapid Detection Technic for food born 

pathogen, different techniques for food born 

pathogens,real-time PCR. 

 

I. INTRODUCTION 
1.The occurrence of foodborne diseases 

has increased over the years which resultin major 

public health problem worldwide. Foodborne 

pathogens can be found invarious foods .So it is 

important to detect foodborne pathogens to provide 

safefood supply .To prevent foodborne diseases, 

the conventional methods used 

todetectfoodbornepathogenaretimeconsumingandla

borious.Hence,avarietyofmethod have been 

developed for rapid detection of foodborne 

pathogens and itis required in many food analyses. 

Rapid detection methods can be 

categorizedintonucleicacid-based,biosensor-

basedandimmunological-basedmethods.Thisarticle 

emphasizes on the principles and application of 

recent rapid methods forthe detection of foodborne 

bacterial pathogens. Detection methods included 

aresimple polymerase chain reaction (PCR), 

multiplex PCR, real-time PCR, nucleicacid 

sequence-based amplification (NASBA), loop-

mediated isothermalamplification (LAMP) and 

oligonucleotide DNA microarray which classified 

asnucleicacid-

basedmethods;optical,electrochemicalandmass-

basedbiosensorswhich classified as biosensor-based 

methods; enzyme-linked immunosorbentassay 

(ELISA) and lateral flowimmunoassay which 

classified as immunological-based methods. In 

general, rapid detection methods are generally 

time-efficient,sensitive,specificandlabor-

saving.Thedevelopmentsofrapiddetectionmethodsar

evitalinpreventionandtreatmentoffoodbornediseases

.Soit'shelpustosavelife to being in danger like in 

case of covid-19.Its very difficult to recover 

withdisease (many things are involve like 

vaccines,drugs,herd immunity,economy,population 

etc.)As we know drug and vaccine making a 

laborious and timeconsumingprocess. 
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T echniquefordetectionoffoodbornpathogen

s:- 

Theconventionalmethodsfordetectingthefo

odbornebacterialpathogenspresentinwhichfoodareb

asedonculturingthemicroorganismsonagarplatesfoll

owedbystandardbiochemicalprocess.Conventional

methodsareusuallyinexpensiveandsimplebutthesem

ethodscanbetimeconsumingastheydependontheabili

tyofthemicroorganismstogrowindifferentcultureme

diasuchaspre-

enrichmentmedia,selectiveenrichmentmediaandsele

ctiveplatingmedia.Usuallyconventionalmethodsreq

uire2to3daysforpreliminaryidentificationandmoreth

anaweekforconfirmationofthespeciesofthepathogen

s.Recently,differentrapidmethodswithhighsensitivit

yandspecificityhavebeendevelopedtoovercometheli

mitationsofconventionalmethodsforthedetectionand

identificationoffoodbornepathogens.Rapiddetection

methodsareimportant,particularlyinfoodindustry,ast

heyareabletodetectthepresenceofpathogensinrawan

dprocessedfoodsinlesstime.Rapidmethodsarelessti

meconsuming,labor-

savingandabletoreducehumanerrors.Thesearefollow

ing:-.1Nucleic-acid-

basedmethods2.Immunologicalmethods3.Biosensor-

basedmethods. 

 

1.Nucleicacid-basedmethods:- 

Nucleicacid-

basedmethodsoperatebydetectingspecificDNAorR

NAsequencesinthetargetpathogen.Thisisdonebyhyb

ridizingthetargetnucleicacidsequencetoasyntheticoli

gonucleotide(probesorprimers)whichiscomplement

arytothetargetsequence.Thereareusedinmanybacteri

alpathogenssuchasClostridium 

botulinum,Vibriocholerae,Staphylococcusaureus.T

hese are of following types:- 

a.SimplePCRMethod 

PCR have been used in the detection of numerous 

foodborne pathogens like  Listeria monocytogenes,     

Escherichia coli      O157:H7, Staphylococcus 

aureus, Campylobacter 

jejuni,Salmonellaspp.andShigellaspp. 

In this method, double-stranded DNA is denatured 

into single strands (94°C), and 

afterthatannealingwithprimers(68°C)whichfollowe

dbyextensionoftheprimerscomplementarytothesingl

e-

strandedDNA(72°C)andwithathermostableDNApol

ymerase.Thesestepsarerevised,resultingindoublingo

ftheinitialnumberoftargetsequenceswitheachcycle.E

thidium-bromide-

stainedusedasadyeinelectrophoresisgelfor 

visualisingthe Source:Bolton et al (2000). 

 

b .  Mult iplex PCR  

1.Chenetal. (2012)had 

carriedoutmPCRforthesimultaneousdetection.Multi

plexPCR(mPCR)istheprocessin which several 

specific primer sets are combined into a single PCR 

assay . 

Thedesignoftheprimersisakeyfactorinthedevelopme

ntofamultiplexPCRassay.There may be some 

interaction between the multiple primer sets, so the 

primerconcentrations may have to be adjusted in 

order to generate reliable yields of allthe PCR 

products. Meanwhile, the primer sets should be 

designed with a similarannealingtemperature. 

Source:Bolton et al(2000). 

Source: Bolton et al (2000). 

 

c.Quantitat ivePCR 

1.Quantitative PCR (qPCR), also called 

real-time PCR, is aprocess capable 

ofcontinuouslymonitoringthePCRproductformation

throughoutthereaction.Itisrapidlybeingappliedinfoo

dmicrobiology.Usingthismethodweallowsquantifyi

ng one specific microorganism in food and 

studying its behavior as 

aconsequenceoftheinfluenceoftheenvironment(i.e.,f

oodcomposition,temperature,pH,oxygen,etc.)bystu

dyingexpressionofsuitabletargetgenes.Afterthisproc

essnoneedforpost-

amplificationtreatmentofthesamples,suchasgelelectr

ophoresis,soreducingthetimeofanalysis. 

d.Nucleicacidsequence-

basedamplification(NASBA) 

NASBAisnormallyusedfortheamplificatio

n of RNA,thenthe single-stranded RNA template is 

converted 

intocomplementaryDNA(cDNA)bythereversetransc

riptaseduringthereaction.NASBAreactionoccursatar

ound41°C. 
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Loopmediated  

isothermalamplification(LAMP) 

LAMPisbasedonauto-

cyclingstranddisplacement DNA synthesis carried 

out by Bst DNA polymerase large fragmentunder 

isothermal conditions between 59°C and 65°C for 

60 min. In LAMP, fourprimers comprising two 

inner primers and two outer primers are used to 

targetsix specific regions of target DNA 

 

 
Source:Bolton et al(2000). 

 

Biosensor-basedmethods 

It is 

ananalyticaldevicethatconsistsoftwomainelements:a

bioreceptor and a transducer. The bioreceptor 

responsible for recognizing 

thetargetanalytewhichcaneither bea:- 

1 

Biologicalmaterial:enzymes,antibodies,nucleicaci

dsandcellreceptors. 

2.Biologicallyderivedmaterial:aptamersandrecombi

nantantibodie3.Biomimic:imprintedpolymersandsyn

theticcatalysts. 

TheBiosensorscanbeoptical,electrochemical,mass-

based,thermometric,micromechanical or magnetic. 

Biosensors are easy to operate and they do 

notrequiresamplepre-enrichment(unlikenucleic-

acidbasedmethodsandimmunological methods 

which require sample pre-enrichment for 

concentratingthepathogens before detection. 

a.Opticalbiosensor 

1.The most commonly used optical biosensor for 

the detection of foodborne 

pathogenissurfaceplasmonresonance(SPR)biosenso

rbecauseoftheirsensitivity.SPRemploys reflectance 

spectroscopy for the pathogen detection. In SPR, 

bioreceptors areimmobilized on the surface of a 

thin metal 
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b.Electrochemical biosensors 

1.Electrochemicalbiosensorsarefurtherclassified 

into severaltypessuchas:- 

Amperometric, impedimetric, potentiometric, and 

conductometric according tothe measurement of 

changes in current, impedance, voltage and 

conductancerespectively,whichcausedbyfoodbornp

athogen-bioreceptorinteractions. 

c.Mass-basedbiosensors 

1. Mass-based or mass-sensitive biosensors 

operate based on the detection of 

smallchangesinmass.Mass-

basedbiosensorsinvolvetheuseofpiezoelectriccr

ystalwhichwill vibrate at a certain frequency 

when induced by an electrical signal of a 

certainfrequency. The bioreceptors (e.g., 

antibodies) for the detection of food 

bornpathogens(e.g., antigens) are immobilized 

on this crystal. Once the target antigens bind to 

theantibodies immobilized on the crystal, this 

will cause a measurable change in 

thevibrationalfrequencyofthecrystalwhichcorre

lateswiththeaddedmassonthecrystalsurface. 

 

3.Immunological-BasedMethods 

Thedetectionoffoodbornepathogensbyimmunologic

al-basedmethodsisbasedonantibody-

antigeninteractions,wherebyaparticularantibodywill

bindtoits specific antigen. The binding strength of a 

particular antibody to its 

antigendeterminesthesensitivityandspecificity.Immu

nological-

basedmethodsinvolvetheuseofpolyclonalandmonocl

onalantibodies  It is of following types:- 

 

a.Enzyme-

linkedimmunosorbentassay(ELISA) 

1.ELISA is also commonly used for the detection 

of toxins present in foods suchas 

Clostridiumperfringens α, β, andεtoxin, 

staphylococcalenteroxins A, B, C, and E, 

botulinumtoxins and Escherichiacoli enterotoxins. 

2.ELISAisoneofthemostcommonlyusedimmunologi

calmethodsforthedetection of foodborne pathogens. 

Sandwich ELISA is the most effective form 

ofELISAwherebyitinvolvestwoantibodies.Theprim

aryantibodyisusuallyimmobilized onto the walls of 

the microtiter plate wells.  

 

The target antigen likebacterial cells or 

bacterial toxins from the food sample binds to the 

immobilizedprimaryantibodyandtheremainingunbo

undantigensarewashedout.Afterthat,anenzyme-

conjugatedsecondaryantibodyisaddedanditwillbindt

otheantigenandtheremainingunboundantibodiesare

washedout.Thecomplexantigensandwichedbetween

twoantibodiesisformedanditcan be detected by 

adding a colorless substrate which will be 

converted into acoloredforminthepresence 

oftheenzyme. 

3.There are different types of enzymes can be used 

in ELISA, some of the 

mostcommonlyusedenzymesincludehorseradishper

oxidase(HRP),alkalinephosphataseandbeta-

galactosidasewhichproducedcolouredproduct.Thec

olourproductisfurtherdetectedforpresenceorabsence

offoodbornpathogens. 

 

b . Laterna l flowimmunoassay:- 

1.Lateralflowimmonuassayisalsousedfordetectionof

otherfoodbornebacterialpathogenssuchas 

Listeriaspp. and 

Salmonella(Kimetal.,2007;Shuklaetal.,               

2011) 

2.It'sdeviceismadeupoffoursectionswhicharearrange

dorderly on a plastic backing, with sample pad 

starting at the bottom, followed byconjugate pad, 

nitrocellulose membrane and then absorbent pad. 

The 

samplefluidwillmigratealongthefoursectionsoflatera

lflowimmunoassayviacapillary action. The sample 

fluid encounters and mixes with the 

conjugate,whichcanbeantibodyorantigenlabeledbya

colorparticle,attheconjugatepadandthenpassthrough

thelinesinthenitrocellulosemembranethatimmobiliz

edwith antibody or antigen. The color particle can 

bind to the antibody or antigenimmobilized at test 

line depending on the analytes present in the 

sample. 

Thecolorcanbevisualizedapproximatelytwoto10min

aftertheadditionofsample. 

 
Source: Zhao et al (2014).  
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Theadvantageanddisadvantagearefollowing: 

Detectionmet

hod 
 

Advantages 

Limitations References 

Nucleica 

 

cid based 

   

SimplePCR *Highsensitivity 

 

*Highspecificity 

 

*Automated 

 

*Reliableresults 

AffectedbyPCRin

hibitors,Requires

DNApurification. 

Difficulttodisting

uishbetweenviabl

eandnon-

viablecells 

Mandaletal.,2011;Zh

ang, 

2013;Parket 

 

al.,2014 

Multiplex 

PCR 

Highspecificity 

 

*Automated 

 

*Reliableresults 

AffectedbyPCRin

hibitors 

 

Difficulttodisting

uishbetweenviabl

eandnon-

viablecells 

 

 Highsensitivity • Primerd

esigniscrucial 

 

 Detection

 ofmultiplepatho

gens 

  

Real-timPCR Highsensitivity Highcost.  

 • Rapidcycling Difficultformulti

plexreal-

timePCRassay 
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 Doesnotrequirepost-

amplificationproductspr

ocessing 

AffectedbyPCRin

hibitors. 

 

Difficulttodisting

uishbetweenviabl

eandnon-

viablecells. 

Requirestrainedp

ersonnel. 

 

 Real-

timemonitoringPCRamp

lificationproducts 

  

NASBA SensitiveSpecificLowcos

t 

Does not 

requirethermalcyclingsy

stem. 

Able to

 detectviablemic

roorganisms. 

Requiresviablemi

croorganisms.Dif

ficultiesinhandlin

gRNA. 

LauriandMariani, 

2009;Zhaoetal.,2014 

LAMP Allowsdetection 

 

of specific 

Primerdesignisco

mplicated. 

Zhao et al., 

 

2014 

 serotype•Labor- 

 

saving. 

Insufficienttodete

ctunknownor 

 

unsequencedtarge

ts. 
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Enablesdetection

 ofmultiplepatho

gens. 

 

Oligonu Highly Highcost.  

cleotide sensitivity  

DNA mic   

roarray   

2.Biosensor-

baseda.Optica

lbiosensors 

Highlyspecific. 

 

Enablesreal-time or near 

real-timedetection. 

Label-

freedetectionsystem. 

Highcost.90th Ivnitskietal.,1999;M

andal 

et al.,

 2011; 

 

Zhang,2013 

Electrochemi

calbiosensors 

Can handle 

largenumbers

 ofsamples. 

Label-free 

 

detection. 

Notsuitableforana

lyzingsampleswit

hlowamountofmi

croorganisms. 

• Analysis

mayinterferedbyf

oodmatrices 

• Manywa

shingsteps 

Ivnitskietal.,1999;M

andal 

et al.,

 2011; 

 

Zhang,2013 

 Automated.  

Mass-

basedbiosensors

 • 
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 Costeffective.   

Mass-

basedbiosenso

rs 

Easytooperate 

 

• Lowsensitivity 

• Label-

freedetection

 ofbacteria 

Longincubationti

me. 

 

Manywashingand

dryingsteps. 

 

• Regener

ationofcrystalsurf

acemaybe 

problematic 

Ivnitskietal.,1999;M

andal 

et al.,

 2011; 

 

Zhang,2013 

 • Real-

timedetection 

  

Immunologic

al-based 

*ELISA 

• Specific 

 

• Can be 

 

automatedsothatitismore

timeefficientandlabor-

saving 

• Falsenegativere

sults 

• Allowsthedetec

tionofbacterialtoxic. 

• Canhandlelarge

numbersofsamples 

• Mayresul

tincross-

reactivitywithclos

elyrelatedantigen

s. 

Pre-

enrichmentisrequi

redinordertoprod

ucethecellsurface

antigens. 

Falsenegativeresu

lts. 

 

Requireslabeling

ofantibodiesorant

igens. 

Zhang,2013;Parketal

.,2014;Zhaoet 

al.,2014 
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Lateralflow 

Immuno 

Low cost.Reliable Requireslabelingof

antibodiesorantige

ns. 

Zhao et

 al.,2014 

assay • Easytooperate 

• Sensitive 

• Specific 

• Allow the 

 

detection

 ofbacterialtoxin

s. 

  

 

 

II. CONCLUSION: 
Herearticle conclude that the rapid 

detection technique are more effective 

thanconventional method in thecircumstances 

ofdifferent food born 

pathogendisease.Becthesearecosteffective,lesstimec

onsuming.Thesearetheprimarily requirements for 

today's time.As we know the detection of food 

bornpathogenisgood steptowards living a disease 

free life. We know conventionaltech.are also their 

but the rapid detection are giving speed to work 

and costeffective. It includes nucleic acid-based 

methods such as NASBA and LAMP areavailable 

for the detection of foodborne pathogens and their 

toxins. NASBA andLAMP are relatively sensitive, 

specific and cost efficient. They do not 

requirethermocyclingsystemthereforetheyareuseful

especiallyinlowresourcesettings. Also, numerous 

biosensors-based methods have recently emerged 

andemployedinthefieldoffoodbornepathogendetecti

onduetotheirrapidnessandcost effectiveness. 

Biosensors-based methods are easy to operate and 

they 

donotrequiretrainedpersonnel,furthermorethetechni

quescanbeusedforthe 

detectionoffoodbornepathogenswithoutsamplepre-

enrichment.But,improvementinfoodmatrixesdetecti

onisstillneededforthesemethodsforon-site detection. 

Immunological-based methods such as ELISA and 

lateral flowimmunoassay are also used for the 

detection of foodborne bacterial pathogensand their 

toxins. Immunological methods work best in the 

absence of 

interferingmoleculesinthesamplessuchasnon-

targetedcells,DNAorproteins.Combinationofseveral

rapidmethodsforthedetectionofaparticularfoodborne

pathogen is also possible as the use of only one 

detection method may not besufficient to confirm 

the detected pathogen. Further studies on the effect 

ofdifferent combinations of rapid methods for 

foodborne pathogen detection 

arerequiredinordertodevelopthemosteffectiveandac

curatedetectionmethod. 
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