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1. Introduction

Aflatoxins belong to the class of mycotoxins. Chemically they are defined as difuranocyclo-pentanocumarines or difuranopentanolidocumarines, i.e. aflatoxins contain a dihydrofuran or a tetrahydrofuran ring, to which a substituted cumarin system is condensed.

Out of about 20 known aflatoxins, the moulds Aspergillus flavus and A. parasiticus produce exclusively aflatoxin B1, B2, G1 and G2, and all the other aflatoxins are derivates of these four. The derivates are developed either by metabolism in humans, animals and microorganisms or by environmental reactions.

Aflatoxins belong to the strongest mycotoxins, which act primarily in a hepatotoxic and carcinogenic way. The four main aflatoxins show a different toxicity. B1 is without doubt the most toxic aflatoxin, followed by G1, B2 and G2. Aflatoxin, however, does not show a direct toxic action. In the process of biotransformation in the liver, the lipophilic toxin is epoxidated and transformed into an active derivative, the so-called Aflatoxin-2,3-epoxid. This highly reactive epoxid is able to react with nucleophilic regions of macromolecules. Amongst other this metabolite of aflatoxin B1 binds covalently to the N-7 atom of the guanine bases of DNA. This covalent bond causes an inhibition of the DNA replication, the RNA synthesis and mutations.

Both chronical and acute intoxications are effected by aflatoxins. There are only few documented reports about acute intoxications, which are caused by uptake of mycotoxins. Of special importance for human beings are the chronical intoxications by aflatoxins. To the diseases, which develop after such chronical intoxications, belong primary liver carcinoma, hepatitis, Reye´s syndrome and Kwashiorkor. Besides the generation of primary liver carcinoma, aflatoxins are presumably also responsible for other sorts of tumors, like intestinal cancer.

Contaminations with aflatoxins occur mostly with nuts and grain. The exposition of these products with moulds appears generally before the harvest, so that toxins, which pollute the foodstuffs, are produced under optimal environmental / storage conditions. Thus in most cases also aflatoxins penetrate the human body via the food. Aflatoxins are stable to heat and are only partly destroyed by boiling. In order to protect people against aflatoxin-induced diseases, there is a need for the quantitative and qualitative control of endangered foodstuff, besides appropriate hygienic precautions, which avoid the formation of aflatoxins.

The IMMUNOLAB Aflatoxin Immunoaffinity column (IAC) is a helpful tool in specific isolation and enrichment of Aflatoxin from different matrices. After the IAC-procedure the eluate can be quantitatively analysed by various analytical techniques like the IMMUNOLAB Aflatoxin-ELISA or HPLC.

2. Principle of the test
The IMMUNOLAB Aflatoxin IAC is based on the principle of an antibody-antigen reaction. A polyclonal antibody raised against aflatoxin is bound on an Sepharose gel, which is fixed between 2 frits in a PP-column. Aflatoxin is bound selectively and specific from the sample solution being passed through the column. Any unbound material is removed in a wash step. Bound aflatoxin is eluted by a small amount of neat methanol. This eluate is used for further quantification via HPLC or ELISA. 

3. Recovery and saturation data

Recovery rate  was determined to be 97 % with spiked samples.

Saturation: The recovery rate is dropping by loading more than 200 ng aflatoxin onto the column. 

4. Kit content

10 Immunoaffinity columns aflatoxin 

5. Additional equipment, not supplied with the kit

5.1  Equipment

SYMBOL 183 \f "Symbol" \s 10 \h
Syringe 

SYMBOL 183 \f "Symbol" \s 10 \h
Balance

SYMBOL 183 \f "Symbol" \s 10 \h
Homogeniser (Ultra-Turrax, magnetic stirrer)

SYMBOL 183 \f "Symbol" \s 10 \h
Clamp

SYMBOL 183 \f "Symbol" \s 10 \h
Filtering paper

SYMBOL 183 \f "Symbol" \s 10 \h
Funnel, beakers

SYMBOL 183 \f "Symbol" \s 10 \h
1000 (l micropipet

5.2 Reagents

· distilled/deionised water

· Methanol 100 %

· Hydrochloric acid 1 N

· Hydrochloric acid concentrated (36%)

· Sodium hydroxide 1 N

· Sodium phosphate Na2HPO4(for HPLC)

6.  Sample preparation
Basically all aqueous solutions can be used as samples. Make sure, that the pH is at 7 +/- 0.5. If this is not the case, use hydrochloric acid 1 N or sodium hydroxide 1 N for pH adjustment. If the sample is not clear, it must be centrifuged, for not risking a blockade of the IAC.

· An appropriate amount of grain or nuts is crushed in a mixer for 3 minutes to produce a fine to medium-fine powder. If flour is used, the first step can be omitted.

· 2 g of this powder are extracted with 10 ml methanol / double-distilled water (70 % / 30 %). This mixture is agitated for 30 minutes on a horizontal shaker (min. 120 / minute). Alternatively also a magnetic stirrer can be used.

· The total supernatant is centrifuged afterwards for 5 minutes at 3000 g.

The aqueous phase is diluted 1:10 in PBS (pH 7), before being applied to the IAC column.

7.  Procedure
1. For each sample use a new column

2. Let column and samples reach ambient temperature before use.

3. Take of the upper cap of the column and cut the cap using a knife. Then place the unsealed cap again onto the column.

4. Connect column to syringe and fix the whole combination with a clamp. Place a beaker under the column.

5. Fill prepared sample into syringe. The necessary sample volume depends on the sensitivity to be reached with the following quantification technique. Uncap lower end of column. 

6. The sample is passed through the column under gravity.
7. After the binding the column is washed by adding 10 ml distilled water to the syringe and passing it through the column. Remove any unbound water from the gel by passing quickly 1-2 times air through the column using the pump unit.

8. Place a clean vial under the column. Add 1 ml neat methanol into dry syringe and let it pass through under gravity. In case the methanol should not pass through immediately push the first drops through the column using the pump unit. Do not elute in less than 1 minute!

9. Push some air  through the column to elute last drops of methanol.

10. Inject 50 µl into HPLC, or dilute with appropriate buffer for subsequent ELISA.
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