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Value chain  



Challenges 

• The findings from the recent survey by the FSSAI in 2018 of 6432 
samples (2607 - 41% and 3825-59% of processed and raw milk, 

respectively). 

• The samples were analysed for  

– Qualitative-Fat, SNF and proteins 

– 13 adulterants  

– Antibiotics residues  

– Pesticides residues 

– Aflatoxin M1-with MRL of 0.5μg/kg 

• The major contaminants of safety concern found were aflatoxin and 

antibiotic carry over into milk.   

– Aflatoxin M1 > MRL in 368 (out of 6,432) that’s about 5.7%.  

 



Aflatoxin 

• Aspergillus is an opportunistic pathogen 

 

• Fungi native to warm arid and tropical regions 

 

• Toxin production influenced by climate  

– the increase in temperature,  

– carbon dioxide and  

– Humidity 

 

• Fungal contamination occurs in two distinct phases  

– the infection of the developing crop  

– contamination after maturation in second phase 

 

 



Climate change  Video 

Climate change.mp4


Public Health Significance of Aflatoxins 

• Poses both acute and chronic health risk 

 

• At high levels aflatoxins causes  
– acute toxicosis,  

– leads to liver damage,  

– liver cancer, gastrointestinal dysfunction,  

– decreased immunity and death 

 

• Affects the health, Growth,  Productivity in human &  
animals 



• Factors aiding growth of A flavus 
• Stress situation - High temperature & long 

dry periods 

• Damage due to insects/mechanical bruising 

• Poor harvesting 

• Insufficient drying 

• Storage conditions 

 

Genetic trigger 
Increased expression of  structural aflD and 

regulatory aflR – under different stress 

treatments. 

 

Two key regulatory genes (aflR/aflS) control AFB1 

production – related to temperature and aw 

interactions. 

 

 

The higher the ratio, the higher the relative AFB1 

production.  

 

 



Possible control of  fungal growth 

1. Gamma irradiation of commodities 

 

2. Chemical treatment  

 

3. Fumigation with ammonia, phosphine, Hydrogen peroxide and 
Ethylene oxide 

 

4. Use of organic acids – acetic acid, propionic acid, butyric acid, 
malonic acid, benzoic acid, sorbic acid, lactic acid, citric acid and 
their sodium salts 

 
http://www.fao.org/3/x5036e/x5036E0q.htm  

http://www.fao.org/3/x5036e/x5036E0q.htm
http://www.fao.org/3/x5036e/x5036E0q.htm


Controlling Aflatoxin levels in Feed 

• Decontamination/destruction  – Ammoniation as a decontaminant and 

destructing agent.  

 

• Nixtamilization – Alkaline treatment especially of maize 

 

• Binders & Sorbents – addition of binding agents (zeolite clays and 

aluminosilicates) to effectively reduce toxin level. Sorbent (clay materials like Hydrated 

ammonium silicates of Sodium and calcium, Sodium bentonite, Esterified Glucomannan, Sodium 

montmorillonite, Diatomceous earth, activated charcoal) addition to animal feed can reduce 

aflatoxin in milk. 

Aflatoxin: finding solutions for improved food safety, IFPRI 2013 



Deoxynivalenol 

Zearalenone 

Aflatoxin B1 

Why does aflatoxin bind so strongly  

compared to other mycotoxins? 

Ochratoxin A 

Some similarity 

here 
…but none here 

and here 

Some similarity 

between these 

1,3-diketone  grouping 

causes strong binding 



Ammoniation Process 



–Bio control technology using carefully selected 

non toxigenic strains that safely outcompete and 

virtually eliminate their toxic relative effectively 

reducing contamination  

 

–Application of bio control agents to the crop such as 

Aflasafe is based on the competition between two 

spp of Asperigillus ie toxigenic and non-toxigenic 

forms. 

Biological methods  



Exploiting LAB to bind Aflatoxin in Feed 

 

• Encourage Lactic Acid Bacteria (LAB) inoculated silage 

 

• Lactobacillus spp are found to remove 25 to 77% AFB1.  

 

• Heat killed LAB to bind aflatoxin 

 

Select specific LAB & “probiotics” as novel approach 

 



Effects of Processing on AFM1 

Reduction in aflatoxin levels are suggested to be 
achieved through minor interventions 

 
– Heating @ 62°C/30 minutes, 72°C/45 seconds and 80°C/45 

seconds obtained reductions in aflatoxin levels by 32.5%, 
45.5% and 63.6% in AFM1 levels respectively 

 

– Heating at 115°C/45 seconds reduced 81.3% of AFM1 levels. 

 

– Drying: Reduction upto 75.6% and 86.5% by roller drying and 
spray drying respectively. 

 



Manufacturing of products 

• Dahi/Yoghurt: AFM1 level decreases by 36.5% and 34.6% 

because of reduction of pH & LAB quench the aflatoxin. 
• Bacterial cell wall and cell components bind the toxin protein 

• LAB in fermented foods inhibit fungal growth and extend the shelf life of the 

product.  

• Antifungal and antibacterial compounds produced by LAB are assumed to 

reduce the toxin production.  

• Bacterial cell wall binding could be exploited to inactivate 

harmful dietary compounds and alter their mutagenic and 

carcinogenic potential. 

 

 



Exploiting LAB to bind Aflatoxin in food 

• The interaction mechanism between LAB and mycotoxins is thought to 

be similar to the interactions involved in adsorption by GMA 

(glucomannan) . 

• The polysaccharide components (glucans and mannans) are common 

sites for binding, with different toxins having different binding sites. 

Cell Wall  



 



 



 



Biotransformation 

• Biotransformation 

Dual cultivation of: 
–  Aspergillus niger 

– Mucor racemosus 

– Alternaria alternata 

– Rhizopus oryzae 

– Bacillus stearothermophilus 

With 

• Toxigenic strain of Aspergillus flavus 

Results in 

• 70-80% degradation of aflatoxins 



Way forward 
Feed: 

• Application of bio control techniques  

• Process Modification:  

– Binding agents and Sorbents: zeolite clays, Novasil clay & Organic acids 

– LAB & probiotic bacteria. 

– Use of enzymes  

– Gamma irradiation of commodities 

– Chemical treatment with fungicides 

– Fumigation with ammonia and phosphine 

– Ammoniation and Nixtamilization 

 

Food Processing: Heating @ 72°C/45 seconds and 80°C/45 seconds for 

reductions by 45.5% and 63.6% in AFM1 respectively. 

 



 

1. Can extending the holding time 
in pasteurization be an 
intervention to reduce aflatoxin in 

milk ??? 
 

2. Can impregnated adsorption be 

an intervention technique ??? 
  

Open question 





microbiological deactivating mycotoxins (AFT) in 

animal food stuff.  

 

 

Microbe mix with food stuff or food raw materials in fermentation instruments to 
degrade mycotoxins. Finally, the final food or food stuff can maintain original profile or 
nutrients for feeding animal. 



• The use of antimicrobials to treat dairy animals has 

the potential affect to human health through:  

– Increasing the risk of antimicrobial residues, and  

– Influencing the generation or selection of antimicrobial 

resistant foodborne pathogens. 

– Allergic reactions, toxicity, carcinogenic effects, 

disruption of human normal flora, provoke 

immunological response. 

 

Public Health Significance 





Impacts of aflatoxins in animal source foods 

• Aflatoxin B1 is metabolized to aflatoxin M1 in liver  

• Rumen microflora degrade aflatoxin 

• Excreted into milk  

• 1-7% of ingested aflatoxin B1 get secreted in to milk 


