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Aflatoxin

» Aflatoxins are a group of secondary metabolites produced by
fungi. Different aflatoxins exist, including aflatoxins B1, B2, G1
and G2. Aflatoxin B1 is mainly produced by two fungi, Aspergillus
flavus and Aspergillus parasiticus (Creppy, E.E., 2002)

 Aflatoxins, when ingested, inhaled or adsorbed through the skin,
have carcinogenic, hepatotoxic, teratogenic and mutagenic
effects in human and animals (rats, ferrets, ducks, trout, dogs,
turkeys, cattle and pigs even at very small concentrations). (Anwar-
Ul_Haqg & Igbal, 2004)

« Among all types of aflatoxin, B1 is the most toxic and commonly
present in feeds (Waliyas, F.; Reddy, S.V., 2009)



Aflatoxin

* There are a lot of explored and well studied techniques that has
been used to detect aflatoxins (7orres-Pacheco, 1., 2011). TO name a few:
v'High Performance Liquid Chromatography
v'Electrochemical Immunosensors
v'Fluorescence
v'Ultra-violet absorption
v'Spectrometry
v'Biosensors
v'Voltammetry

Using pH as a basis of detection of aflatoxin is somehow not been fully
explored.



Aflatoxin

* Recent development of the mechanism of aflatoxin detection

and extraction involves the use of organic solvents such as either
methanol or acetonitrile or acetone mixed in different proportion
with small amounts of water

e Aflatoxin determination based on immunoassay technique requires
extraction using mixture of methanol-water (8 + 2 v/v)

(Wacoo, A., et.al., 2014)






Measure the pH of each set up using the
SPARVUE software.

Make sure to submerge the tip of the pH
sensor to acetone and let it dry before
using the sensor to another set up.

Make 5 trials and take the average
measurements.

Perform cyclic voltammetry using the
same set up. Avoid using the same chip
for the different set up with aflatoxin.

Calculate concentration from pH
readings.

Plot the concentration and pH to
compare.

Compare results with the CV graph.
Compare concentration results from
other standardized measurements of
other agencies.

Characterize sensing device.

+ Aflatoxin samples are obtained from
BAI and is fully sealed in a plastic
container.

100 mL of solution will be used for all set
ups.

Preparation of corn feeds with aflatoxin
should be done under the fume hood.

Note: Safety measurements and procedures should be observed in handling and disposing aflatoxin samples.



Pure distilled water

Add 2 tbsp. of
aflatoxin to the
water-methanol

solution.

Prepare
100 ml of Water-Methanol (1: 4)

solution

3 set ups with Water-
Methanol plus Aflatoxin

Corn Feed samples with different amount of 2 tbsps. of each of the samples were placed in a
Aflatoxin. 100ml water-methanol solution



Calculate ppb

Get pH of .
concentration

Plot pH vs ppb

each setu . n i
p FINEIT e concentration

pH SPARKVUE Sensor Set up in measuring pH




Measure current
— voltage
response (CV)

Characterization
of sensor

Cyclic Voltammetry Set up Phenom SEM/EDX







Pure Distilled Water (100 mL)
Running Time: 30 seconds
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Distilled Water with Methanol (1:4 ratio, 100 Ml)
Running Time: 30 seconds




Distilled Water with Methanol (1:4 ratio, 100 M) and Aflatoxin (Bottle 1)
Running Time: 30 seconds
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Distilled Water with Methanol (1:4 ratio, 100 Ml) and Aflatoxin (Bottle 2)
Running Time: 30 seconds
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Distilled Water with Methanol (1:4 ratio, 100 Ml) and Aflatoxin (Bottle 3)
Running Time: 30 seconds
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CONCENTRATION OF SAMPLES
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Cyclic Voltammetry

Cyclic Voltammetry (CV) is an electrochemical techniqgue which
measures the current that develops in an electrochemical cell under
conditions where voltage is in excess of that predicted by the Nernst

equation. CV is performed by cycling the potential of a working

electrode, and measuring the resulting current.
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Figure 1: Three trials graph of cyclic voltammetry using BDminstat with Triple Distilled Water as the analyte.



Water with Methanol
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Figure z: Three trials graph of cyclic voltammetry using BDminstat with Triple Distilled Water mixed with methanol as the analyte.



Aflatoxin Mix (Bottle 1)
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Figure 3: Three trials graph of cyclic voltammetry using BDminstat with Aflatoxin mixed in water-methanol solution as the analyte.
Aflatoxin is from Bottle No. 1 which contains an unknown amount of toxin.



Aflatoxin Mix (Bottle 2)
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Figure 4: Three trials graph of cyclic voltammetry using BDminstat with Aflatoxin mixed in water-methanol solution as the analyte.
Aflatoxin is from Bottle No. 2 which contains an unknown amount of toxin.



Aflatoxin Mix (Bottle 3)
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Figure 5: Three trials graph of cyclic voltammetry using BDminstat with Aflatoxin mixed in water-methanol solution as the analyte.
Aflatoxin is from Bottle No. 3 which contains an unknown amount of toxin.
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Cyclic Voltammetry
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Figure 6: Average Current vs. Voltage Cyclic Voltammetry plot of all samples.






To confirm observations and results, a cyclic voltammetry (CV) test was
conducted; A CV plot provided the electrochemical properties of the
sample analyte. The CV device is composed of three working
electrodes; counter, reference and the working electrode.

=

(a) Counter (b) Working
Electrode Electrode
~ (c) Reference

Electrode




The morphological structure of the three electrodes were examined
using the Double Unit Phenom Pro with Advance Imaging System for

Scanning Electron Microscopy (SEM).
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Figur 7: Scanning Electron
Microscopy (SEM) images of
(a) counter electrode,

(b) reference electrode and
(c) working electrode.

Top row shows SEM images
with 2000 magnification and
bottom row shows 8000
magnification.



The elemental composition of the electrodes was characterized using
Energy Dispersive X-Ray (EDX).

Counter Electrode Reference Electrode Working Electrode
Atomic percentage Atomic percentage Atomic percentage
100.00% Ag 3807% C 100.00%
C 3531 %
0 23.90 %
Cl 11.82%

Figure 8: Atomic percent composition of the three electrodes using Energy Dispersive X-Ray (EDX).









CONCENTRATION

(ppb)
| Pure Distilled Water _ 0.65

"‘Distilled Water with Methanol 27.10
Distilled Water with Methanoland | 6.63 98.27

= ; Aflatoxin leve Commodities and species
Distilled Water with Methanol and 6.13 236.89 (in parts per billion) ‘
DiSti"ed Water with Methanol and 258.13 10 All products, except milk, designated for humans |

0.5 Milk

20 Corn for immature animals and dairy cattle
100 Corn for breeding beef cattle, swine and mature poultry
200 Corn for finishing swine

300 Corn for finishing beef cattle

Cottonseed meal (as a feed ingredient)

All Teedstuft other than corn
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