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ExperimentProject Objectives

Moving Forward

• To modify Douglas Fir biochar using methanol.
• To remove aflatoxin M1 from milk, coffee and beer using methanol-

modified biochar, raw biochar, crushed biochar and ground biochar.
• To find the right temperature and time at which the biochar would 

remove the highest amount of Aflatoxin M1.
• To compare the results and determine which biochar works the 

best. 

• To compare aflatoxin removal from other types of aflatoxin: B1, G1, 
and G2.

• Aflatoxins are a group of hepatocarcinogenic, naturally 
occurring toxins produced by the molds, Aspergillus flavus and 
Aspergillus parasiticus as metabolic products.

• Humans get exposed to aflatoxin by consuming dairy products, 
grains, nuts, and many other agricultural products which have 
been infected by the fungus. 

• Aflatoxin M1 is highly regulated in the United States allowing 
only 0.5 part per billion (ppb) of aflatoxin in milk and up to 20 
ppb in other foods for human consumption.

• Biochar is formed when organic matter is heated in the 
presence of low oxygen at high temperatures. 

• Biochar, charcoal produced from plant matter, has a very high 
absorption capacity and can be used as an economical filter 
alternative

• It is highly porous, has a large surface area, and relatively 
inexpensive. 

• Publish the laboratory experiments in an educational 
journal.

• Biochar can be utilized to remove aflatoxin from the bodies 
of contaminated animal hence stopping them from 
contaminating their byproducts.
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Why is this research 

important?

Results

• Milk is consumed in a large amount by children so, they are 
at a high risk of being exposed to aflatoxin M1.

• To prove that biochar can be used as a cheaper alternative to 
remove aflatoxin.
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Fir )

Raw biochar was modified 
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Raw biochar, methanol 
modified biochar’s 
(ground and crushed) 
ability to remove aflatoxin 
was tested.

Milk, Beer, Coffee, and water 
were contaminated with 
aflatoxin and mixed with 
different types of biochar in a 
controlled environment

The liquid samples 
were filtered leaving 
the biochar behind 
as residue. 

The samples were tested 
using ELISA (enzyme-
linked immunosorbent 
assay) method.
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Figure 5. Aflatoxin-laced 
dairy products.

Figure 10.Removal capacity 
of different types of biochar 
in Milk ( 130 rpm, 25°C, 0.2 

g/L. 50 ppb aflatoxin)

Figure 11. Kinetics study of 
biochar (130 rpm, 25°C, 0.2 

g/L, 500 ppb aflatoxin)
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Background

• Aflatoxins are a group of hepatocarcinogenic, naturally 
occurring toxins produced by the molds, Aspergillus
flavus and Aspergillus parasiticus as metabolic 
products.

• Humans get exposed to aflatoxin by consuming dairy 
products, grains, nuts, and many other agricultural 
products which have been infected by the fungus. 

• Aflatoxin M1 is highly regulated in the United States 
allowing only 0.5 part per billion (ppb) of aflatoxin in 
milk and up to 20 ppb in other foods for human 
consumption.



Project Objectives

• To modify Douglas Fir biochar using methanol.
• To remove aflatoxin M1 from milk, coffee and beer 

using methanol-modified biochar, raw biochar, 
crushed biochar and ground biochar.

• To find the right temperature and time at which 
the biochar would remove the highest amount of 
Aflatoxin M1.

• To compare the results and determine which 
biochar works the best. 

• To compare aflatoxin removal from other types of 
aflatoxin: B1, G1, and G2.



What Is Biochar?

• Biochar is formed when organic matter 
is heated in the presence of low oxygen 
at high temperatures. 

• Biochar, charcoal produced from plant 
matter, has a very high absorption 
capacity and can be used as an 
economical filter alternative

• It is highly porous, has a large surface 
area, and relatively inexpensive. 



Why is this research important?

• Milk is consumed in a large amount by children 
so, they are at a high risk of being exposed to 
aflatoxin M1.

• To prove that biochar can be used as a cheaper 
alternative to remove aflatoxin.

Figure 3. Grains, coffee, 
nuts

Figure 4. Dairy cows eating 
contaminated grains

Figure 5. Aflatoxin-laced 
dairy products.



Experiment

Raw biochar (Douglas Fir ) Raw biochar was modified using 
methanol

Raw biochar, methanol modified 
biochar’s (ground and crushed) 
ability to remove aflatoxin was 
tested.

The samples were tested using 
ELISA (enzyme-linked 
immunosorbent assay) method.

The liquid samples were 
filtered leaving the biochar 
behind as residue. 

Milk, Beer, Coffee, and water were 
contaminated with aflatoxin and 
mixed with different types of 
biochar in a controlled environment



Results

Figure 8. pH dependency on B1 
adsorption (130 rpm, 25°C, 0.2 g/L, 
500 ppb aflatoxin)

Figure 9. Matrix study of Beer, 
coffee and water (130 rpm, 25°C, 
0.2 g/L, 500 ppb aflatoxin)



Results

Figure 10.Removal capacity of 
different types of biochar in Milk 
( 130 rpm, 25°C, 0.2 g/L. 50 ppb 
aflatoxin)

Figure 11. Kinetics study of biochar 
(130 rpm, 25°C, 0.2 g/L, 500 ppb 
aflatoxin)



Moving Forward

• Publish the laboratory experiments in an 
educational journal.

• Biochar can be utilized to remove aflatoxin 
from the bodies of contaminated animal hence 
stopping them from contaminating their 
byproducts.
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