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Development of Rapid, Safe Analytical Techniques of Aflatoxins
and Their Current Regulation

Duck-Hwa Chung
Gyeongsang National University (Jinju, Gyeongnam 660-701, Korea)

ABSTRACT-Aflatoxins is a chemically diverse group of toxic secondary metabolites that are
produced by fungi and often occur in agricultural commodities. Because of their wide range
of toxic effects, aflatoxin cause severe economic losses to farmers and livestock producers and
pose a health to human consuming contaminated foods. Long term prospects for biotechnolog-
ical control of aflatoxin require elucidation of the specific steps and regulation of their biosyn-
thetic pathways. Aflatoxin determinations can be approached many ways. It is essential to safely
handle all experimental materials associated with aflatoxin analysis or aflatoxigenic fungi. Visual
screening of suspect samples, based on the presence of conidial head of the Aspergillus flavus
group, and screening samples for the presence of bright greenish yellow flourescence are not
chemical tests and such screening techniques may allow aflatoxin contaminated lots into com-
merce. Microcolumn screening procedures should always be used in conjunction with a quan-
titative method. Several thin layer chromatography(TLC) ans high performance liquid
chromatography(HPLC) methods are suitable for quantitation and are in general use.

Immunochemical methods such as the ELISA or affinity column chromatogtaphy methods
are being rapidly developed. The chemical and immunochemical methods can be reliable if care
is taken, using suitable controls and personnel that are well trained. All analytical laborato-
ries should stress safety and include suitable analytical validation procedure.

Especially a worldwide enquiry was undertaken in recent to obtain up-to-date information
about aflatoxin legislation in as many countries of the world as possible.

The information concerns aflatoxin in foodstuffs, aflatoxin MI in dairy products, aflatox-
ins in animal feedstuffs. Limits and regulations for aflatoxin have been expended in recent with
more countries having legislation on subject, more products, and more aflatoxins covered by

this legislation.
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Table 1. Aflatoxins in manufactured corn-based products designated for anlmal consumption

Determinable aflatoxins

Human food Totale Number of Percent of =~ Average Maximum Number
area of U.S. products/samples products/samples® products/samples pglkg uglkg  >20 uglkg
Southeast 70 33 47 369 3872 19
Corn belt 74 3 69 133
Virginia-Maryland 4 0 0 ND ND
Arkansas-Texas 39 29 74 406 2839 23
California 3 33 - 2 0
Rest of U.S. 13 0 0 ND ND 0

2Total number of products/samples examined.

bTotal number of products/samples with detectable levels of aflatoxins.

(Tetsuhisa: 1990)
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Fig. 1. Steps of mycotoxin analysis.
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Result

Fig. 2. Errors associated with mycotoxin analysis.
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Table 2. Condition of HPLC for the analysis of afla-

toxin

Type: GILSON

Detector: U.V. 360 nm

Column: ODS2 (REVERSE PHASE)
Flow: 2 mi/min

Mobile Phase: METHANOL/WATER
Integration time: 40.00 min

Peak width: 0.20 min

Peak sensitivity: 2.0%

Minimum area: 1000
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Fig. 3. Schematic diagram for the preparation of
BSA-Afla B,-oxime conjugate.
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Blend at 1:5 ratio for 5 minutes
with extracting solvents

l (filter)
Mix filterate with aflatoxin
peroxidase conjugate

Incubation in antibody-coated microtiter
well for 10 ~ 30 minutes

l (wash wells)
Incubate substrate for 5~ 15 minutes

Compare to positive and negative controls

Fig. 4. Steps for simplified microtiter well ELISA of
aflatoxin B,.
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Fig. 5. Competitive direct ELISA standard curve for
aflatoxin B,.
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Fig. 6. Affinity chromatography.

Table 3. Maximum tolerance levels of aflatoxins in food and feeds

Country Commodity Tolerance (ug/kg), Remarks
Australia Al food 5 (T) Except peanuts and
peanut products
Peanut 15 (T)
Canada Nuts and nut products 15 (T) Including peanuts
Livestock feeds 20 (T)
Colombia Oilseed (peanuts) 10 (T)
Cereals, grains 30 (T)
Denmark Peanuts 10 (T)
Finland All foods 5 (T)
FRG. Nuts, cereals 5 (B)
10 (T)
Hungary All food 5(B)
India All food 30 (B)
Italy Peanuts 50 (T)
Japan All food NIL Detection limit
is arouds 10 (B)
Mixed feeds 20 (B) Nonlactating animals
Mixed feeds 10 (B) Lactating animals
Mexico All food 20 (T)
Netherlands All food 5 (B)
Thailand All food 20 (T)
U.K. Nuts and nut products 10 (T)
Feeds 10 (B) Lactating animals
Feeds 20-50 (B) Nonlactating animals
US.A. All food 20 (T)
Mixed feeds 20 (T)
Cottonseed 300 (T) Nonlactating animals

«(T): total amounts of aflatoxin By, By, Gy, and G,, (B): aflatoxin B;.
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Place 10.0+/-0.1g of peanut butter in a 100 mL
flask with 30 mL of extraction solvent.

Extract aflatoxin from samples either by shaking
for 30 minutes or blending at high speed for 2
minutes, over a 10 miunte period.

Add 45 mL of water, transfer to a centrifuge bottle
and centrifuge at a temperature of not greater than
30°C until sedimentation is complete. Filter the
supernatant. l

To 15 mL of the filtered supernatant add 135 mL
of PBS. l

Pass 10 mL PBS down Easi-extract column.

Pass 75 mL of the diluted filtrate down an ‘‘Easi-ext-
ract’” column at a steady rate of about 10 mL/min.
Wash column with 10 mL of distilled water. Elute
aflatoxin from column with 2 mL of acetonitrile.

Blow sample to near dryness under nitrogen.

Carry out analysis by HPLC. Make sample back up
to 0.5mL with acetonitrile/water 20:80 v/v and
pass through a 0.2um filter. This gives a final
samples concentration of 2g equivalents of peanut
butter/mL. Quantify total aflatoxin levels by usual
method.

Fig. 7. Immunoaffinity-HPLC method for the deter-
mination of aflatoxin in peanut buffer.
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