Assessment of Mycotoxin Concentrations on Whole Corn in the California Feed Supply
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Mycotoxins are ubiquitous environmental secondary metabolites recognized worldwide in a variety of food and feed products. Produced by filamentous fungi, mycotoxins cause a toxic response when ingested by higher animals leading to acute and chronic reactions, along with vast economic losses over time. It is estimated that approximately 25% of the world food supply is contaminated by mycotoxins annually, most commonly in corn. Differing seasonal weather patterns and harvesting and storage conditions can put corn at high risk for mycotoxin contamination. California (CA) has a grain     production-use deficit of nearly 5.3 million tons; corn is the largest grain commodity imported into CA. The amount of grain used in CA is steadily increasing to meet the growing demands for cattle, poultry, and other livestock feed. Recently, the use of corn for biofuel production has further increased its demand in CA and can only be met by additional incoming sources of grain from other states.

The objective of this study was to assess the level of mycotoxin exposure posed to CA livestock from whole corn. Fifty random samples (n=50) of whole corn were collected and analyzed for six different mycotoxins including aflatoxins, fumonisins, ochratoxin, tricothecenes (deoxynivalenol (DON) and T-2 toxin), and zearalenone.  In addition, moisture, crude protein, and crude fat concentrations were determined. The samples represented a cross section of the corn entering CA from various corn growing states via the Union Pacific and Burlington Northern Santa Fe railways, as well as additional samples from CA grown corn.  The experiment was a randomized sampling design (without replacement).  Over the course of a 6-month time period 16 trains (100-110 railcars) and five local grain elevators were randomly sampled by five Special Investigators of the CA Department of Food and Agriculture’s (CDFA) Feed, Fertilizer and Livestock Drug Regulatory Services Branch.  All investigators used official CDFA methods of sampling.

Samples were analyzed for mycotoxins by the CA Animal Health Feed Safety Laboratory (CAHFS) using enzyme-linked immunosorbent assays (ELISA) methodology for the analysis of total aflatoxins (method detection limit (MDL( = 4 ppb), total fumonisins (MDL = 400 ppb), ochratoxin     (MDL = 3 ppb), zearalenone (MDL = 50 ppb), DON (MDL = 400 ppb) and T-2 (MDL = 50 ppb).  All samples determined positive by ELISA were analyzed by liquid chromatography/mass spectrometry (LC/MS) to confirm the presence of mycotoxin(s).  LC/MS analysis confirmed the presence of mycotoxins in all ELISA positive samples. None of the 50 whole corn samples contained ochratoxin, zearalenone, or  T-2 toxin when analyzed by ELISA.  

Aflatoxins were detected in 14 samples, with one sample containing a concentration of 35.8 ppb, which was above the regulatory limit for corn fed to dairy cattle of 20 ppb. The average concentration of aflatoxins for the 13 samples below the regulatory level was 7.54 ppb with a range of 2.67 to 11.99 ppb. DON was found in 15 samples and averaged 500 ppb (range 161-1300 ppb), which was below the regulatory limit of 5000 ppb for dairy cattle.  Fumonisins were found in 38 samples and averaged 1490 ppb (range 300-4200 ppb), which was below the regulatory level of 5000 ppb for horses and rabbits. Based on these findings, concentrations of fumonisins in whole corn entering CA should be monitored because   long-term feeding of corn may impact the health of horses and rabbits. In summary, with the exception of one sample, corn samples that were positive for one or more mycotoxins contained concentrations below legal limits. However, because of the frequency with which aflatoxins and fumonisins were found, whole corn entering CA should be routinely monitored by the state feed program and grain distributors to ensure a supply of safe feed. 
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