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Abstract 

Maize (zea mays) commonly known as makai in India, is the third most important cereal grain worldwide, after wheat 

and rice. It is a staple grain for a large group of people in Asia and Africa. In tropical countries like India, large 

production of maize is harvested and stored under humid and warm climatic conditions, which subsequently result in 

rapid deterioration of maize grain, mainly because of growth of fungi and weevils. During storage of maize grain in 

tropical countries, toxigenic fungi invading maize grains. There are several key fungal species associated with storage 

grain includes aspergillus spp., fusariumspp.etc. The most important mycotoxin that frequently occur in maize is 

aflatoxin, during storage of fresh sample of maize is free from aflatoxin, as the time passes gradual incensement is 

observed in aflatoxin level. Sample stored in earthen pot reaches up to 14.4 ppb (13.08 % moisture). Sample stored in 

jute bags reaches up to 28.1 ppb (14.01 % moisture). Sample stored in tin boxes is reaches up to 33.4 ppb (17.90 % 

moisture). Sample stored in polythene bags is increased up to maximum extent i,e  47.6ppb (20.31 % moisture). 
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INTRODUCTION 

Maize (Zeamays) is the third most important crop after rice and wheat cultivated in the world. Cereals such as 

wheat maize and bajra rice are members of the grass family and they are particularly important to humans 

because of their role as staple food crops in many areas of the world. Cereals are also used to produce animal 

feed, oils, starch, flour, sugar, syrup, processed foods, malt, alcoholic beverages, gluten and renewable energy 

(Pomeranzet al., 1981). In India,Maize is the most widely consumed staple food. According to a nationwide 

survey in 1990 which revealed that 94% of all households consumed maize (Aldeman and Higgins, 

1992).Boatenget al. (1990) reported that analysis based on 1987 maize consumption data in Ghana showed 

that maize and maize based foods accounted for 10.8% of food expenditure by the poor and 10.3% of food 

expenditure by all income groups. In Kumasi, maize is processed into grits and sold to Accra Breweries 

Limited as a domestic replacement for imported malt (Mills, 2002). Other uses of maize include baking, 

preparation of snack foods, animal feed, and silage, adhesives, and production of oil (Neilsen, 2003). 

Maize just as any other crop can be contaminated with storage fungi, some of which may develop as by-

products of mycotoxins that can be harmful to animal and human health. Mycotoxins that develop from 

Aspergillusflavus, a common post harvest fungi in maize are called aflatoxins. These toxins are hazardous to 

animals and human health, and constitute a factor in economic losses in food production in the world 

(Lubulwa and Davis, 1994). Reports on high levels of aflatoxin in maize in india and health concerns have 

been raised in recent times. 

Aflatoxin is a very powerful hepatocarcinogen, and naturally occurring mixtures of aflatoxins have been 

classified as a class 1 human carcinogen (IARC, 1993). The IARC (1993) also concluded that there was 

inadequate evidence for the carcinogenicity of aflatoxin M1. EHSO (2005) explained that aflatoxins are toxic 

carcinogenic by-products of the mouldsAspergillusflavusand Aspergillusparasiticus.  

 



 
 
 
 

19 Uday and Bhawana 

 

International Journal of Engineering Technology Science and Research 

IJETSR 

www.ijetsr.com 

ISSN 2394 – 3386 

Volume 4, Issue 3 

March  2017 

Material and Methods: 

Sample Preparation: 
 

The sample of maize is collected from Jhajra Dehradun. Then sampling is done by mean hundred percent 

sampling methods. The sample is grind in a mechanical grinder and then 20 gm of above sample is taken in a 

500 ml round bottom flask, add 100ml of methanol and water in the proportion of 70:30.  Shake the mixture in 

a high speed shaker for three minute. Filter the solution in a 10 ml sample bottle and cover the mouth by 

aluminum foil. The filtrate is used for different tests. 

 Methods  

This test of aflatoxin is based on the principle of direct competitive- ELISA (Enzyme linked immuno sorbent 

assay) in a microwell format. This test is performed, between 18
0 

to 30
0
C. In this test the concentration of 

aflatoxin is measured in part per billion (ppb). Aflatoxin which is present in sample and controls compete with 

enzyme-labeled aflatoxin for antibody binding sites. After a wash step, substrate is added, which reacts with 

the bound conjugate to produce blue color. The intensity of blue color indicates the aflatoxin level in a 

sample. Higher the intensity of blue colour lesser will be the concentration of aflatoxin in sample. Firstly all 

the reagents to warm to room temperature (18 to 30
0 
c) before use because the test is performed, between 18

0 

to 30
0 
C. Remove 8 red marked mixing well for four samples to be tested because 4 are used for controls. In 

next four mixing well the filtrate sample is added. Remove an equal no of antibody coated wells. Mix each 

reagent by swirling the reagent bottle prior to use. Place 100 µl of conjugate from the blue labeled bottle in 

each red marked mixing well. Using a new pipette tip for each transfer 100 µl of controls and sample to red 

marked mixing wells as below: 

0       5     15    50  S1   S2   S3    S4 

 

Using a 12-channel pipettor, mix the liquid in the wells by pipetting it up and down three times. Transfer 100 

µl to the antibody-coated wells. Discard the red mixing wells. Set timer for two minute, mixing the wells for 

the first 10-20 seconds of the room temperature incubations by sliding the micro well holder back and front on 

the flat surface without splashing reagents in the well. Shake out the content of antibody wells. Fill the wells 

with distilled water and dump them out. Repeat this step five times and dry the wells completely. Pour the 

needed volume substrate solution from green labeled bottle into the green labeled reagent boat. Pipette 100 µl 

of substrate solution into the wells by the use of 12 channel pipettor set the timer for three minute mixing the 

wells for the first 10-20 seconds. Pour the red stop solution into the red- labeled reagent boat. Pipette out 100 

µl of red stop solution from reagent boat and pour in each antibody coated wells by the use of 12 channel 

pipettor. Wipe the bottom of wells by tissue paper and read in a microwell reader using a 650 nm filter. Air 

bubbles should be eliminated, as they could affect analytical result. The result is read within 20 minutes after 

the addition of red stop solution. 
 

Results 
 

The results shown in graph-1 indicates that  during storage of maize sample in different containers level of 

aflatoxin is increased. The sample which were stored in  polythene bags is maximum affected by aflatoxin. It 

shows the higher concentration of toxin. Sample stored in earthen pot is less affected by  this aflatoxin and it 

shows lesser concentration of toxin ie 14.4ppb which is within a limit (20ppb).  
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Disciussion 
 

The fresh sample  which is free from toxin and having the moisture content is 16%. When this sample stored 

for long time in different containers the toxin level slighty increases but  the sample stored in earthen pot 

having is less affected and the level of moisture content in this sample also decreases.. This is due to reason 

that after one year moisture is release via pores of earthen pots so aflatoxin is not increased as compare to 

other three which the sample is stored. The level of aflatoxin is 14.4 ppb (13.08 % moist) in earthen pot stored 

sample. The toxin level in jute bags reaches up to 28.1 ppb (14.01 % moist). Sample stored in tin boxes is 

reaches up to 33.4 ppb (17.90 % moist). Sample stored in polythene bags is increased up to maximum extent 

i,e  47.6ppb (20.31 % moist). 
 

Conclusion  
 

The above study signifies that the best storage container for maize grain is earthen pot. Because by using this 

container for storage of maize sample we protect it from deterioration for long time and they possess 

approximately all nutritional property 
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