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Abstract 
Allergen is any food substance capable of causing allergic reaction due to recognition by immune system. 

The disorders associated with allergens are increasingly prevalent in the developed world and together 

include allergic rhinitis which is also known as hay fever, eczema, allergic asthma, atopic dermatitis, and 

food allergies with symptoms ranging from shortness of breath, sneezing, redness of eyes and running 

of nose. Also, others develop a potentially deathly systemic allergic reaction known as anaphylaxis, 

within seconds or minutes of exposure to allergens. Therefore, extremely small amount of 

allergen/antigen can be quantitatively measured using ELISA by taking the advantage of plastic surface 

ability to absorb low but detectable amount of protein. This is to ensure food safety. That is why it is 

important to monitor the quality of food prior to packaging and distribution. The protocols were that the 

unknown sample and standard solutions were added to the wells followed by washing, addition of 

enzyme linked with secondary antibody, washing, addition of substrate and reaction terminator using 

stop solution. The OD was then determined at 450 nm using microplate reader. The concentration of 

unknown antigen was determined to be 0.60ppm using a standard calibration curve. Therefore, ELISA 

has the potential of detecting small amount of protein in biological fluid within a short period of time 

with high sensitivity and selectivity. The sensitivity of ELISA in allergen detection has been supported 

by many studies without emphasizing on its implementation in food industry for quality control prior to 

distribution and packaging. Therefore, ELISA can be considered as the novel technology for 

quantification of extremely small amount of protein/allergen in an unknown sample.  
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Introduction 

 
Food allergies have become the most important 

food safety concerns around the world. The 

prevalence of food allergy is more in North 

America, where 6% of young children and 4% 

of adults suffer from food allergies [1]. It is 

reported that food allergies cause 

approximately 150 to 200 fatalities per year, 

based on data from a five-year study of 
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anaphylaxis in Minnesota from the Mayo 

Clinic. Fatal food anaphylaxis is most often 

caused by peanuts (50-62%) and tree nuts [2]. 

Allergen is any food substance capable of 

causing allergic reaction due to recognition by 

immune system. The term ‘allergy’ was 

originated by Clemens von Pirquet in 1906 who 

used it as a means of calling to attention due to 

reactivity develop by individual, or 

hypersensitivity reactions when exposed to 

certain allergens. Although the statement above 

is concerning the cause of serum sickness and 

disorders associated with allergens which are 

also associated with the triggering of IgE 

production that are specific for allergens 

together with the expansion of allergen-specific 

T-cell populations [3]. The mechanism of IgE 

in the mediation of allergic inflammatory 

reaction is that upon exposure to allergen, it 

binds to high affinity Fc receptor on mast cells 

and sensitizes them to release mediators involve 

in inflammation such as histamine (Figure 1). 

Some of the food and ingredients that are 

associated with triggering of allergic reaction 

are gluten, eggs, milk, soy, peanuts, walnut and 

other kinds of stone fruit like hazelnut, almond, 

cashew, then shrimp, shellfish, celery, sesame, 

lupine, mustard, sulphur dioxide [4]. But most 

of the potent allergens are found in pea nuts and 

tree nuts. With the prevalence rates of 0.8-1.5% 

for peanut allergy in the UK and US population 

and about 0.6% for tree-nut allergy in the US 

population have been reported (Grundy et al. 

2002, Sicherer et al. 2003. Therefore, Peanut 

(Arachis hypogea) is a legume that belongs to 

the family of Leguminosae. It grows under the 

ground in peanut pods containing the peanut 

seed. On the other hand, Tree nuts are edible 

seeds that grow on trees. Some of the Tree nuts 

that are mostly associated with allergic 

reactions are hazelnut (Corylus avellana), 

almond (Prunus dulcis), pistachio (Pistachia 

vera), macadamia nuts (Macadamia 

integrifolia), cashew (Anacardium 

occidentale), walnut (Juglans regia), pine nut 

(Pinus pinea), pecans (Carya illinoinensis) and 

Brazil nut (Bertholetia excelssa) [5].The major 

allergens identified in peanuts are Ara h 1 

which is chemically a glycoprotein, vicilin, 

with molecular weight of 63.5 kDa, Ara h 2 

which is a glycoprotein, conglutin, with 

molecular weight of 17.5 kDa, Ara h 3 which is 

a legumin, with molecular weight of 

approximately 60 kDa, Ara h 4 which also a 

legumin, but with molecular weight of 37 kDa, 

Ara h 5 which is a profilin with molecular 

weight of 14-15 kDa, Ara h 6 which is a 

conglutin, with molecular weight of 14.5 kDa, 

Ara h 7 which is a conglutin, with molecular 

weight of 15.8kDa and Ara h 8 which is a 

pathogenesis-related protein, with molecular 

weight of 16.9 kDa. The major allergens 

recognised by the IgE in the sera of 90% 

allergic patients are Ara h 1 and Ara h 2, with 

are Ara h 3, Ara h 4, Ara h 5, Ara h 6, Ara h 7 

and Ara h 8 less recognise by the patient 

immune system [5]. The disorders associated 

with allergens are increasingly prevalent in the 

developed world and together with allergic 

rhinitis which is also known as hay fever, 

eczema, allergic asthma and some food 

allergies. Also, others develop a potentially 

deathly systemic allergic reaction known as 

anaphylaxis, within seconds or minutes of 

exposure to allergens [6] Therefore, Food 

manufacturers are responsible for the safety of 

their products [4]. It is important that food 

company should detect trace number of 

allergens prior to distribution. Therefore, 

ELISA (Figure 2 and 3) can be used as rapid 

assay technique to check the purity of food in 

terms of allergens so as to prevent allergic 

reaction that can result to inflammation [7]. 

ELISA is a quantitative and qualitative 

analytical technique that detect the presence of 

antigen as a result of colour change through 

antigen-antibody interaction through the use of 

enzyme conjugated to secondary antibody, and 

can be employed in the detection of the 

presence of antigen in a biological fluid. ELISA 

also has potential application in the 

determination of food authenticity and quality 

such as dairy product, fish and poultry product 

[8]. ELISA history date back to 1960 when 

insulin concentration was determined by Yalow 

and subsequently pioneered by Engvall and 

Perlman in 1971 by replacing radioactive 

molecule with enzyme-conjugated antibody 
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[9]. The principle of ELISA is that, wells are 

coated with known antibody to an antigen, 

when antigens are added to the well, they bind 

to the antibody and when secondary antibodies-

enzyme conjugate are added they to bind to the 

antigen and when substrate are added the 

enzyme convert the substrate to coloured 

product (Figure 4). The enzyme can either be 

alkaline phosphatase that uses nitro phenyl 

phosphate as a substrate or horse reddish 

peroxidase that uses O-Phenyl-diamine-

dihydrochloride as substrate [10]. Therefore, 

Vitamin, hormone, drugs, vitamin, protein, 

small peptides, show high level of specificity 

against the antibody or antigen raised for them, 

the reason is that the impossibility of antibodies 

to bind to other antigens not specific for them is 

very high [11]. It has been stated that there are 

several techniques for detection of hidden 

antigen in biological fluid such as RIA, 

immunoblotting, RIE, but these techniques 

suffered from limitations such as lack of 

sensitivity and selectivity [12] also reported that 

to protect consumers against the allergic 

reaction to peanut in food, it is essential to 

devise a sensitive and a specific method to 

detect hidden allergens as food allergies are 

common and can result in both acute and 

chronic disease, which might be increasing in 

prevalence, affect quality of life, and can be 

severe and potentially fatal [13]. However, the 

specific aim of this study is to evaluate the 

potential of ELISA as a rapid detection 

technique for quality control of peanut as potent 

allergen in food sample.  

 

 
 

Figure 1: The mechanism of IgE in the mediation of inflammatory reaction upon exposure to 

allergen [14]. 

Figure 2: Flow chart which illustrates the suitability of ELISA as a novel technique [15]. 
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Figure 3: Types of ELISA based on the immobilization of antibodies on a plastic surface [11]. 

 

 
 

Figure 4: Antigen interaction with antibody, and interaction of secondary antibody with the same 

antigen in the presence of enzyme and substrate (Thermofisher Scientific, Overview of ELISA).  

 

Materials and Methods 

 
Unknown Sample, Standard Solution, 

Reagents and Chemicals 

 

Wells were purchased coated with monoclonal 

antibodies against peanut protein and blocked 

according to manufacturer’s design, standard 

solutions (0 ppm, 0.5 ppm, 0.25 ppm, 1 ppm 

and 2.5 ppm) blank solution (Control variation 

and contribution of plastic in optical density.), 

Unknown peanut solutions, washing buffer 

(remove unbound antibodies, antigens and 

unbound enzyme-antibody conjugate from the 

wells), Enzyme Conjugate solution (detect the 

antigen based on colour change as a result of an 

enzymatic reaction to yield a coloured product) 

Substrate solution (transformed to coloured 

product), Stop solutions (stop colour 

formation). Microplate reader (450nm) 

(determines optical density of coloured 

solution) and Stopwatch were used in this 

experiment. 

 

Reaction between Enzyme labelled Antibody 

and Peanut Antigen 

 

ELISA Immuno plate containing 12 wells was 

purchased coated with monoclonal antibody 

against peanut and also the wells were blocked 

to avoid any other antibody/protein binding. 
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The wells strip was placed on a sample holder, 

followed by the addition of standard solutions 

of known concentration, that is 0 ppm, 0.25 

ppm, 0.5 ppm, 1 ppm, 2.5 ppm to well 1, 2, 3, 4 

and 5, to well 6, blank solution was added and 

well 7 and 8 contains the unknown antigen 

solution, followed by gentle shaking of wells on 

a flat surface and the well strip was incubated 

for 10 minutes at room temperature, after 

incubation the liquid in the wells was discarded 

and the wells were washed 5 times with a 

washing buffer, followed by addition of 100 µl 

of conjugate solution to each well and mixing 

by shaking on a flat surface for 10 seconds, after 

mixing, the well strip was incubated at room 

temperature for 10 minutes, after which the 

liquid was discarded again and the well strip 

was tapped on a tissue paper to remove residual 

liquid from the wells. 100 µl of substrate 

solution was added again to each well followed 

by shaking on a flat surface for about 10 

seconds to mix the solution, the well strip was 

incubated at room temperature, no washing was 

done in this step, then 100 µl of stop solution 

was added to each well, then shook for 10 

seconds on a flat surface.  

 

 

Peanut Detection through ELISA Reader 

 

The OD density of each well was obtained after 

30 minutes using Bio-Rad microplate reader at 

450, followed by processing of data with 

Microplate manager.  

 

Estimation of the Peanut Concentration 

using Calibration Curve 

 

A calibration curve was plotted on Microsoft 

excel using the OD and the concentration of the 

Standard solution. 

  

Result and Discussion  

 

This study is initiated to investigate the use of 

ELISA in quality control of allergens in food 

industry prior to packaging and distribution. 

This graph was plotted on Microsoft excel, the 

concentration of the pea nut was extrapolated 

from the equation from the graph after taking 

the absorbance of the known and unknown 

sample solution using microplate reader. The 

results shows the suitability of using ELISA to 

detect antigen in part per million in an unknow 

food sample using standard solution. 

 

 

Figure 5: Peanuts antigen concentration (ppm) at 450nm run in the presence of monoclonal antibody 

against the peanut on ELISA. The result shows that the concentration of the unknown antigen is 0.6ppm, 

this concentration was extrapolated from the calibration curve of standard solution. 
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Therefore, ELISA provides a means of 

quantitative measurement of extremely small 

amount of protein and serves as a tool for 

protein purification. The technique takes the 

advantage of observation that plastic surface 

based on their design can adsorb low but 

detectable amount of protein. Therefore, 

specific antibodies against an antigen are made 

to adsorb on the surface of plastic wells and the 

wells do not allow any other protein binding 

because they are blocked with blocking protein 

such as BSA [16]. The specific peanut antibody 

interacts with the peanut antigen and results in 

colour development, the amount of the colour 

development is proportional to the 

concentration of antigen present in the 

unknown solution [17-23]. Findings of this 

experiment showed that the amount of peanut 

was determined to be 0.6ppm (Figure 5), this is 

supported by [7]. in their studies where they 

used monoclonal antibodies against peanut and 

rabbit secondary antibody, that the ELISA 

could be used as assay technique for detection 

of peanut contamination in food products, and 

also the useful range for detection of peanut in 

ice cream is 40 µg of peanut/ml to 2.0mg/ml. 

Several studies compare ELISA with other 

methods of protein detection such as Bradford, 

radioallergosorbent assay (RAS), 

radioimmunossay (RIA), and it was found that 

ELISA is a rapid, sensitive and specific 

technique for both quantitative and qualitative 

detection of trace amount of allergens in the 

food system compared to others as mentioned. 

However, our studies do not compare ELISA 

with any other technique. In accordance with 

studies carried out by [12]. they reported that 

gel precipitation immuno techniques cannot be 

automated in routine analysis and to date only 

ELISA for detection of level of 1 ppm of 

antigen is available commercially. this is due to 

the fact that other techniques involved the use 

dangerous radioactive molecules as label 

[7,12]. The improvement in the development of 

specific monoclonal antibodies, polyclonal 

antibodies and rapid enzymatic detection 

system will continue to revolutionise food 

quality control assay techniques. Therefore, 

ELISA technology can be exploited in all sort 

of food allergen quality control. The test 

procedure provided in this experiment is to 

encourage food industries to implement rapid 

quantification of allergens in food prior to 

packaging and distribution so as to ensure 

safety.  

 

Conclusion 
 

The study contributes to our understanding 

of sensitive and selective immunological 

technique for rapid quantification of Peanut 

antigen in an unknown sample. Therefore, 

ELISA can be considered as the most reliable 

technique to exploit in the quality control of 

allergen in food substances to ensure their 

safety prior to packaging and distribution. 

 

Future Recommendation 

 
Design of rapid ELISA test strip for different 

allergens found in food is highly recommended 

as it will play an important role in the quality 

control of allergens and protection consumers 

from inflammation reaction. 
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