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EU Rapid Alert System for Food and Feed
1/1/20 to date

• 473 total alerts for herbs and spices
• 50 for mycotoxins (11%)
• 34 for aflatoxin
• 15 for ochratoxin
• commodities: pepper, chili, nutmeg, ginger, paprika
• India, Indonesia, Morocco, Pakistan, Peru 

• USA and Canada 



↓                                    ↓



From CODEX 15th session May 2022

• EU regulation for aflatoxin in spices 10 ppb, for ochratoxin A 10 or 20 
ppb, depending on product.

• Capsicum spp. (dried fruits thereof, whole or ground, including 
chillies, chilli powder, cayenne and paprika); Piper spp. (fruits thereof, 
including white and black pepper); Myristica fragrans (nutmeg); 
Zingiber officinale (ginger).



JAOAC 63:1344









From CODEX 15th session May 2022

→



“Aflatoxins (i.e., aflatoxin B1, B2, G1 and G2) are toxic by-products 
of mold growth on certain agricultural commodities. Since their 
discovery in the early 1960’s, aflatoxins have been shown to be 
carcinogenic to laboratory test animals. In 1969, FDA set an action 
level for aflatoxins at 20 parts per billion (ppb) for all foods, including 
animal food, based on FDA’s analytical capability and the agency’s 
aim of limiting aflatoxin exposure to the lowest possible level.”

https://www.fda.gov/media/121202/download

https://www.fda.gov/media/121202/download


https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-
industry-action-levels-poisonous-or-deleterious-substances-human-food-and-animal-feed#afla

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-action-levels-poisonous-or-deleterious-substances-human-food-and-animal-feed#afla


From CODEX 15th session May 2022

→

mold growth on materials is “damage”



Jell-O Aw 0.98

Water activity or aw is the 
partial vapor pressure of 
water in a substance divided 
by the partial vapor pressure 
of pure water. 

Jam Aw 0.75



Therefore the most important point is to control the period of time in which the 
spices remain in the drying yard, in the range of water activity where aflatoxin and 
OTA-producing fungi can grow (aw 0.8–0.95). Five days or less in the drying yard is 
enough and effective to prevent aflatoxin and OTA accumulation. In general, a 
maximum aw of 0.65 is sufficient for protecting spices from damage by fungi.

CODE OF PRACTICE FOR THE PREVENTION 
AND REDUCTION OF MYCOTOXINS IN SPICES



Toxins 2020 12, 789 



Spice
A. flavus A. parasiticus A. niger A. versicolor A. ochraceus

Positive a (%) n b Positive (%) n Positive (%) n Positive (%) n Positive (%) n

Chili 90 10 55.6 9 90.9 11 75 4 40 5

Cinnamon 33.3 6 25 4 66.7 6 0 2 66.7 3

Cloves 37.5 8 33.3 6 25 8 0 3 0 3

Ginger 75 4 60 5 60 5 33.3 3 50 2

Nutmeg 66.7 9 75 4 55.6 9 50 4 66.7 3

Pepper, black 88.9 9 75 8 88.9 9 100 4 100 5

Pepper, white 80 5 75 4 100 4 100 1 0 2

Adapted from Toxins 2020, 12, 789; 



Aspergillus flavus

A. parasiticus on peanuts 

plus 11 other species
83rd JECFA monograph



Aw

temperature

J Stored Product Res 5:127



Aspergillus flavus

• 25°C and ▢ 37°C.

J Food Protection 58:86



Three complicating factors
• The quality of nutrients available in the substrate affects the ability of fungi 

to grow at particular aw values. When the substrate composition includes 
water-extractable compounds containing nitrogen and readily metabolizable
carbon, the lower limit aw goes down. 

• When fungi grow on a substrate, they excrete hydroscopic materials that 
change the water relations of the colonized material from the original state. 
After colonization becomes extensive, the fungal colony becomes as much 
of a determinant of the relationship between ambient moisture, absorption, 
and desorption as the material itself. Fungal growth also changes the 
nutrient status of the colonized material. 

• Time of wetting can change the distribution of fungi. Some fungi are more 
tolerant to brief dry periods than others. 



Aspergillus ochraceous



malt extract sucrose agar 

malt extract glycerol agar

J Food Protection 42:485



CODE OF PRACTICE FOR THE PREVENTION AND REDUCTION OF MYCOTOXINS IN SPICES

?



LWT - Food Sci Tech 64:177



Aw is the biologically available water 

chemically bound

free water

accuracy really matters
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Int J Food Microbiol 207:66



Therefore the most important point is to control the period of time in which the 
spices remain in the drying yard, in the range of water activity where aflatoxin and 
OTA-producing fungi can grow (aw 0.8–0.95). Five days or less in the drying yard is 
enough and effective to prevent aflatoxin and OTA accumulation. In general, a 
maximum aw of 0.65 is sufficient for protecting spices from damage by fungi.

CODE OF PRACTICE FOR THE PREVENTION 
AND REDUCTION OF MYCOTOXINS IN SPICES



“A review of the impact of climate change on chemical exposures 
affecting human health identified 8 contaminants as high risk of getting 
worse due to climate change, one of which was mycotoxins (Balbus et 
al. 2013). Guerin (2022) evaluated the risks and responsibilities of 
Directors of companies that supply food in relation to climate change. 
One of the risks flagged was mycotoxins. Key responsibilities included 
(1) encouraging collaboration across supply chains, (2) understand the 
effectiveness of existing controls and if necessary, seek external 
advice, and (3) invest in new technology to better manage the risk of 
climate change for the company and consumers.”
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