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Executive Summary

The Food Safety Action Plan (FSAP) aims to modernize and enhance Canada’s food
safety system. As part of the FSAP enhanced surveillance initiative, targeted surveys are
used to test various foods for specific hazards. As part of the FSAP enhanced surveillance
initiative, targeted surveys are used to provide data in order to evaluate various foods for
specific hazards.

The main objectives of the fumonisins survey were to provide baseline surveillance data
regarding fumonisin levels in corn-based and soy-based products available on the
Canadian retail market, and to compare these levels to the fumonisin levels observed in
the previous FSAP survey, where feasible.

Fumonisins are a family of naturally-occurring toxins released by Fusarium moulds.
These moulds proliferate and release fumonisins on crops growing in the field (pre-
harvest) and on crops in storage (post-harvest). The growth of these moulds is favoured
by hot, dry conditions followed by very humid conditions, and subsequent storage under
wet conditions.

Although 15 different fumonisins have been identified, fumonisin B1 is the most
abundant and most commonly detected. Frequently, lesser amounts of fumonisin B2 and
fumonisin B3 are also detected. Fumonisin B1 has been shown to be toxic to the liver and
kidney in animal studies and is classified as possibly carcinogenic to humans.
Epidemiological studies have found an association between high dietary concentrations
of fumonisin B1 and the incidence of oesophageal cancer ( China, Iran, Africa) and
neural tube defects (Central America and the southwestern US).

A total of 454 samples (274 corn-based and 180 soy-based) were collected and analysed
in this targeted survey. All samples were analysed for fumonisins forms B1 and B2.
Thirty-six percent of samples tested (162/454) had detectable levels of fumonisins.

Of the 274 corn-based samples tested (e.g. corn flour, corn tacos, corn/tortilla chips), one
hundred sixty-one (59%) had detectable levels of fumonisins, ranging from 20.8 parts per
billion (ppb) to 4442.5 ppb. Of the 180 soy-based samples (e.g. soybeans, soy beverages,
soy flour), one sample (soy flour; 22.4 ppb) had a detectable level of fumonisins. The
positive rates and the fumonisin levels were comparable between the two survey years for
corn-based products (soy-based products were not analysed in the previous FSAP
survey).

There are no Canadian maximum levels, tolerances, or standards for fumonisins in corn-
based or soy-based products so compliance to a numerical standard could not be assessed.
One cornmeal result (4442.5 ppb) had an elevated level of fumonisins relative to other
corn-based products. Health Canada’s Bureau of Chemical Safety evaluated all
fumonisin results, including the elevated result for cornmeal, and determined that they
did not pose a concern to human health. Due to the lack of a human health concern, no
product recalls were required.



1.Introduction

1.1 Food Safety Action Plan

In 2007, the Canadian government launched a five-year initiative in response to a
growing number of product recalls and concerns about food safety. This initiative, called
the Food and Consumer Safety Action Plan (FCSAP), aims to modernize and strengthen
Canada’s safety system for food, health, and consumer products. The FCSAP initiative
unites multiple partners in ensuring safe food for Canadians.

The Canadian Food Inspection Agency’s (CFIA) Food Safety Action Plan (FSAP) is one
element of the government’s broader FCSAP initiative. The goal of FSAP is to identify
risks in the food supply, limit the possibility that these risks occur, improve import and
domestic food controls, and identify food importers and manufacturers.

Within the current regulatory framework, some commodities (such as meat products)
traded internationally and interprovincially are legislated under specific Acts. These are
referred to as federally registered commodities. Under the current regulatory framework,
the non-federally registered commodities encompass 70% of domestic and imported
foods and are regulated solely under the Food and Drugs Act and Regulations. Targeted
surveys are primarily directed towards non-federally registered commodities.

1.2 Targeted Surveys

Targeted surveys are used to gather information regarding the potential occurrence of
chemical residues, contaminants, and/or natural toxins in defined commodities. The
surveys are designed to answer specific questions. Therefore, unlike monitoring
activities, testing of a particular chemical hazard is targeted to commaodity types and/or
geographical areas.

Due to the vast number of chemical hazards and food commodity combinations, it is not
possible, nor should it be necessary, to use targeted surveys to identify and quantify all
chemical hazards in foods. To identify food-hazard combinations of greatest potential
health risk, the CFIA uses a combination of scientific literature, media reports, and/or a
risk-based model developed by the Food Safety Science Committee (FSSC), a group of
federal, provincial, and territorial subject matter experts in the area of food safety.

The FSSC ranked fumonisins as a priority hazard because of their deleterious human
health effects and their occurrence in products which are widely consumed by many
population groups in Canada. This survey provided more recent occurrence data that
could be used by Health Canada’s Bureau of Chemical Safety in order to update the

estimated exposure of the Canadian population to fumonisins.



1.3 Acts and Regulations

The Canadian Food Inspection Agency Act stipulates that the CFIA is responsible for
enforcing restrictions on the production, sale, composition, and content of foods and other
food products as outlined in the Food and Drugs Act and its associated Regulations.

Health Canada establishes the health-based maximum levels for chemical residues and
contaminants in food sold in Canada. Certain maximum levels for chemical contaminants
in food appear in the Canadian Food and Drug Regulations, where they are referred to as
tolerances. Tolerances are established as a risk management tool, and generally only for
foods that significantly contribute to the total dietary exposure of the food contaminant in
question. There are also a number of maximum levels that do not appear in the
regulations that are referred to as standards. Currently, no maximum level, tolerance, or
standard has been established by Health Canada for fumonisins in food and therefore,
comparison with a Canadian numerical standard was not possible. However, all foods
sold in Canada must comply with the provisions in section 4(a) of the Food and Drug Act
(i.e. which prohibits the sale of a food that contains a harmful substance). Refer to the
Appendix for a summary of the international maximum levels for fumonisins in corn-
based products. There are no tolerances, standards, or maximum levels for fumonisins in
soy-based products anywhere in the world.

In the absence of tolerances or standards, fumonisin levels may be assessed by Health
Canada’s Bureau of Chemical Safety (BCS) on a case-by-case basis using the most
current scientific data available. If BCS identifies a potential safety concern, the CFIA
can exercise follow-up actions. Follow-up actions are initiated in a manner that reflects
the magnitude of the health concern. Actions may include further analysis, notification of
the producer or importer, follow-up inspections, additional directed sampling, and recall
of products.

2.Survey Details

2.1 Fumonisins

Fusarium moniliforme (F. verticillioides) Fusarium proliferatum and other Fusarium
species are plant pathogens common in grain-growing regions throughout the world.
These pathogens can infect grain crops either in the field (pre-harvest) or during storage
(post-harvest). The moulds proliferate if grains are grown in hot, dry weather followed by
very humid conditions. Mould growth is also favoured by storage under wet conditions.
The plant pathogens produce mycotoxins known as fumonisins. Corn is the grain most
vulnerable to fumonisin contamination®. The levels of fumonisins can be quite high, even
in the absence of visible signs of mould proliferation®. There are several forms of
fumonisin: Fumonisins B1, B2 and B3 are the most abundant. While toxicological studies
have focussed on fumonisin B1, the available data suggests that fumonisins B2 and B3
have a similar toxicological profile*** . Fumonisins are heat-stable up to 150°C and are



unaffected by mechanical forces (such as grinding), but can be reduced by alkaline
treatment, which is a traditional means of preparing corn masa and other corn-based
products such as tacos®.

The CFIA has published a fact sheet for industry to prevent and reduce mycotoxin
contamination, including fumonisins, of foods and feeds’. The Codex Alimentarius
Commission has published a Code of Practice for the prevention and reduction of
fumonisin contamination in cereals®. The U.S. Food and Drug Administration has also
published a guidance document for industry® aimed at preventing mould proliferation in
corn and reducing fumonisin levels in raw corn and in corn-based products. These
recommendations are based on Good Agricultural Practices for minimising damage by
insects and by farm machinery, as well as maintaining appropriate storage and
transportation conditions. These guidance documents recommend that corn be stored in
low humidity conditions to prevent mould growth®®.

Although fumonisin contamination is mainly observed in corn, some scientific studies
have shown the presence of fumonisins in red wine'®, sorghum®?, white beans!, wheat,
barley'!, soybeans™, figs™, rice'?, black tea'!, and medicinal herbs'!. As fumonisins are
heat-stable and are unaffected by most processing steps®, fumonisins in the derived
products may be observed.

The ingestion of foods containing fumonisins may be harmful to human health. Studies in
laboratory animals have shown fumonisin B1 to be hepatotoxic, nephrotoxic® and
carcinogenic®®. The biological effects of fumonisins are complex™* and relate to their
interference with cell metabolism®*> Epidemiological studies of populations where corn
Is a major component of the diet and where the climate and agronomic practices can favor
fumonisin proliferation, suggest an association between fumonisin exposure and
esophageal cancer ( China, Iran, Africa®>®*) and neural tube defects (Central America and
the southwestern US%).

2.2 Rationale

The occurrence of fumonisins in the Canadiandiet has not been assessed recently. The
major source of fumonisins in the diet is through the ingestion of corn-based products
contaminated with fumonisins'>*. Fumonisins are more likely to be a problem in corn
grown in the southern US than in Canada. Consequently, Canadians’ exposure is more
likely to result from the consumption of imported corn products or products made from
imported corn. Averaged over all age groups, Canadians consume approximately 5.7 kg
of corn and corn-based products per person per year'’. Canada is generally the tenth
biggest producer of corn in the world*®. The corn is used both for human food and for
animal feed.

In North America, the soy-based food industry increased 87 per cent between 2001 and
2006, and was forecast to grow a further 45% by 2011. Canada is the seventh biggest
producer of soybeans in the world®. Soy-based products encompass foods or food
ingredients made from soybeans, including tofu, miso, soy beverages, soy cheese, soy



yoghurt, soy infant formula, soy infant cereals, meat alternatives, and soy sauce. As soy is
a good source of protein, it may be heavily consumed by vegetarians, lactose-intolerant
individuals, and certain sub-populations in Canada. There is a lack of Canadian and
international data regarding the prevalence of fumonisins in soybeans and soy-based
foods. However, a Canadian study of mycotoxin levels in infant cereals indicated that 18
of 24 soy infant cereals contained detectable levels of fumonisins®.

The CFIA does not routinely monitor for the presence of fumonisins in any commodity
under monitoring programs. The current survey will add to baseline data for fumonisins
established in the 2010-2011 FSAP survey on fumonisins in corn and corn-based
products. For these reasons, a survey to provide additional baseline data regarding
fumonisin levels in corn-based and soy-based products available on the Canadian retail
market was considered appropriate.

2.3 Sample Distribution

The 2011-2012 Fumonisins in Corn-based and Soy-based Products targeted survey looks
at samples of domestic and imported corn-based and soy-based products. The intent of
the survey was to obtain a snapshot of the fumonisin levels in different finished food
products available in the Canadian retail market. For this reason, a broad assortment of
corn-based and soy-based products was selected and tested. Both the product types and
the number of samples per product type depended on the availability of these products on
store shelves at the time of sampling.

A total of 454 samples were tested for fumonisins. The samples were taken at grocery
and specialty stores in 11 Canadian cities. The products analyzed included 99 domestic
samples, 237 imported products, and 118 samples of unspecified origin, meaning the
country of origin could not be confirmed based on the available information recorded
during sampling. It is important to note that the products sampled often contained the
statement “processed in Country X”, “imported for Company A in Country Y or
“manufactured for Company B in Country Z”, and though the labelling meets the intent
of the regulatory standard, it does not specify the true origin of the product ingredients.
Only those products labelled with a clear statement of “Product of”, “Prepared in”,
“Made in”, “Processed in”, and “Manufactured by” were considered as being from a
specific country of origin.

2.4 Analytical Method

Samples were analysed by an 1ISO 17025 accredited laboratory under contract with the
Government of Canada.

A multi-analyte, liquid chromatography-mass spectrometry-mass spectrometric method
allowed for the simultaneous determination of the B1 and B2 forms in corn-based and
soy-based products. The limit of detection (LOD) for each form was 20 parts per billion
(ppb) and the limit of quantitation (LOQ) was 25 ppb. The total level reported in this
survey refers to the sum of the concentrations of each of the two forms (i.e. level of



fumonisin B1 + level of fumonisin B2). The evaluation of the results was based on the
total fumonisin level.

2.5 Limitations

The fumonisins survey was designed to provide a snapshot of the prevalence and levels
of fumonisins in corn-based and soy-based products available to Canadian consumers. In
comparison to the total number of these products existing on the Canadian retail market,
454 samples represent a small fraction of the products available to Canadian consumers.
Therefore, care should be taken in the interpretation or extrapolation of the results. The
presence of the fumonisins can be highly dependent on the weather and climates of the
region where the corn or soy is grown and stored. As the samples are picked up at retail,
there is little information available on neither where and when the corn or soy was
harvested nor the conditions under which the crops were stored. Given that the label may
not clearly identify the actual origin of the products or their ingredients, inferences or
conclusions were not made regarding the data with respect to country of origin and the
fumonisins levels in products. This survey does not examine the impact of product shelf-
life or the cost of the commodity on the open market.

The products sampled in this survey include foods for direct consumption, ingredients,
and foods that require preparation prior to consumption (e.g. cooking). The CFIA
analyzes foods as sold rather than as consumed, and as such the results should only be
interpreted as corn-based and soy-based products available as sold and not as they would
be consumed. Estimation of the level of fumonisins that may occur in the food as it would
be consumed based on the levels detected in the unprepared products available at retail
(i.e., the dilution of or destruction of fumonisins during cooking) will not be considered
herein.

3. Results and Discussion

3.10verview of Survey Results

The analytical method measures fumonisins B1 and B2 individually, however,
throughout the remainder of this report, only the total fumonisin level (i.e., the sum of B1
and B2) will be reported and discussed. Of the 454 samples tested, 162 (36%) had
detectable levels of fumonisins, ranging from 20.8 ppb to 4442.5 ppb. Figure 1 below
shows the distribution of samples and the proportion of products sampled that were
positive for fumonisins by product type.
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Figure 1. Number of samples analyzed for fumonisins by product type (in
order of increasing number of samples)

There are no Canadian maximum levels, tolerances, or standards established for
fumonisins so compliance to a numerical standard could not be assessed. One cornmeal
result (4442.5 ppb) had an elevated level of fumonisins relative to other corn-based
products. Health Canada determined that none of the products, including the one
cornmeal sample, posed a concern to human health. No product recalls were required.

Overall, corn-based products had a much higher rate of fumonisins detected than soy-
based products. Only one of the nine types of soy-based products (soy flour) and five of
the seven types of corn-based products analyzed in this targeted survey were associated
with detectable fumonisin levels. Canned corn, corn starch, and all other types of soy
products did not have detectable levels of fumonisins.



Table 1. Minimum, maximum, and average levels of fumonisins in food types
in which fumonisin was detected (arranged in order of decreasing maximum
fumonisin levels)

Product Type Number | Number | Minimum | Maximum Average

of (%) of (ppb) (ppb) (ppb)

Samples | Positives
Corn-based Products

Cornmeal* 68 54 (79) 24.2 4442.5 310.1
Corn Flour 12 10 (83) 30.8 1462.6 373.4
Corn Chips 67 33 (49) 20.8 1109.0 222.1
Corn
Tacos/Tortillas 28 22 (79) 32.6 819.5 168.7
Breakfast 71| 42 (59) 23.1 783.4 220.2
Cereals

Soy-based Products

Soy Flour 16 | 1(6)] <LOD] 224 | -

Note: Only the detectable values of fumonisins were included in the calculation of the minimum,
maximum, and average levels.
*Cornmeal includes polenta, corn grits, and cornmeal

Of the commodity groups listed in Table 1, above, the percentage of samples positive for
fumonisins ranged from 6% in soy flour to 83% in corn flour. The maximum
concentration of fumonisins by product type varied from 22.4 ppb in soy flour to 4442.5
ppb in cornmeal.

The following sections present the analysis results for fumonisins in corn-based and soy-
based products by product type. Where feasible, the results of this survey are compared
with the fumonisin levels reported in the previous CFIA FSAP survey? or to levels
reported in the scientific literature.

3.2 Results by Product Type

3.2.1. Corn-based Products

Corn-based products included 71 corn-based breakfast cereals, 68 cornmeal samples
(including polenta and grits), 67 corn/tortilla chips, 28 corn tacos/tortillas, 27 canned
corn, 12 corn flours, and one cornstarch. Fumonisins were not detected in the cornstarch
or canned corn samples. Figure 2 shows the range of fumonisin levels observed by corn-
based product type (only non-zero values are displayed). Fumonisin levels ranged from
20.8 ppb in corn chips to 4442.5 ppb in cornmeal. One cornmeal result (4442.5 ppb) had
an elevated level of fumonisins relative to other corn-based products. All fumonisin
results were assessed by Health Canada’s Bureau of Chemical Safety and were
determined not to pose a concern to human health.
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Figure 2. Fumonisin levels in corn-based products by product type

Table 2 presents a comparison of the fumonisin levels observed in corn-based products in
the current and previous FSAP surveys. When examining the positive rates of both
surveys (i.e., the number of samples with detectable levels of fumonisins relative to the
total number of samples), the positive rates are similar from year to year for canned corn,
corn starch, tacos/tortillas, and corn chips (i.e., less than 10% difference in positive rate
between sample years). In the current survey, breakfast cereals and cornmeal have a
lower positive rate. No comparison can be made for cornstarch due to the difference in
sample size between the survey years.
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Table 2. Summary of CFIA fumonisin survey results for corn-based products

Study Year Number Number | Minimum | Maximum | Average
Author of (%) of (ppb)* (ppb)* | (ppb)*
Samples Positive
Samples
Canned Corn
CFIA 2011-2012 27 0 (0) - <LOD -
Survey 2010-2011% 27 1(4) <LOD 94 -
Cornstarch
CFIA 2011-2012 1 0 (0) : <LOD -
Survey 2010-2011% 23 5 (22) 33 290 118
Breakfast Cereals
CFIA 2011-2012 71 42 (59) 23 783 220
Survey 2010-2011% 56 43 (77) 21 1910 260
Corn Tacos/Tortillas
CFIA 2011-2012 28 22 (79) 33 820 169
Survey 2010-2011% 31 26 (84) 22 742 205
Corn Chips
CFIA 2011-2012 67 33 (49) 21 1109 222
Survey 2010-20117 45 20 (44) 20 822 253
Corn Flour
CFIA 2011-2012 12 10 (83) 31 1463 373
Survey 2010-2011°" 21 19 (90) 22 480 196
Cornmeal
CFIA 2011-2012 68 54 (79) 24 4442 310
Survey 2010-2011*" 41 37 (90) 20 6650 422

*Minimum, maximum and average of positive results only
Note: Cornmeal includes polenta, corn grits, and cornmeal

The maximum fumonisin level for canned corn, breakfast cereals, and cornmeal was
lower in the current FSAP survey than in the previous 2010-2011 FSAP survey. The
maximum fumonisin level for corn tacos/tortillas, corn chips, and corn flour was higher
in the current FSAP survey than in the previous 2010-2011 FSAP survey. The average
fumonisin level decreased for breakfast cereals, corn tacos/tortillas, corn chips and
cornmeal between the current FSAP survey and the previous 2010-2011 FSAP survey.
The average level increased slightly in the case of corn flour. The cause of the differences
noted between survey years is not known.

3.2.2. Soy-based Products

The 180 soy-based samples included 39 soybean, 31 soy beverage, 26 soy infant formula,
26 tofu, 22 soy infant cereals, 18 miso, 16 soy flours, and 2 “other” soy-based products
(one meal replacement and one protein powder). Only one sample, a soy flour, contained
a very low level of fumonisins (22.4 ppb).

12




Soy-based products were not analysed as part of the previous 2010-2011 FSAP
Fumonisins targeted survey?, and there is little scientific literature on the levels of
fumonisins in soy products, so comparison was not possible. A Canadian study of
mycotoxin levels in infant cereals indicated that 18 of 24 soy infant cereals contained a
detectable level of fumonisins (maximum level observed was 130 ppb)>. In contrast, soy-
based infant cereals in this survey did not contain detectable levels of fumonisins. The
limit of quantitation was lower in the Canadian study than in the current survey, which
may explain the difference in the positive rates.

4.Conclusions

This targeted survey examined the levels of fumonisins in a range of corn-based and soy-
based products available on the Canadian retail market. Thirty-six percent of the samples
tested (162/454) had a detectable level of fumonisins. The fumonisin levels ranged from
20.8 ppb in corn chips to 4442.5 ppb in cornmeal.

The positive rates and the fumonisin levels were comparable between the two survey
years for corn-based products (soy-based products were not analysed in the previous
FSAP survey).

Overall, the occurrence of fumonisins in soy-based products was low (<1%). Corn-based
products had a higher occurrence of fumonisins, with 59% of corn-based products tested
having a detectable level of fumonisins. One cornmeal sample (4442.5 ppb) had an
elevated level of fumonisins relative to other corn-based products. The entire dataset,
including the elevated result, was forwarded to Health Canada’s Bureau of Chemical
Safety, which determined that none of the products posed a concern to human health. No
product recalls were required.

13



5.Appendix

Various Tolerances/Standards/Maximum Levels for Fumonisins in Corn-

based Products

Commodity Canada | United States” European Codex*
Union®
Corn and corn-based None 2000 ppb for 1000 ppb in | 2000 ppb for corn
products (canned corn, degermed dry | maize intended flour/corn meal
corn flour, corn meal, milled corn-based for direct
corn bran, cornstarch) products (e.g., human
intended for direct flaking grits, corn consumption,
consumption grits, corn meal, maize-based
corn flour with | foods for direct
fat content of < human
2.25%, dry consumption,
weight basis) with the
4000 ppb for exception of
whole or partially certain
degermed dry foodstuffs
milled corn-based where more
products (e.g., | stringent MLs
flaking grits, corn are applied
grits, corn meal,
corn flour with
fat content of >
2.25 %, dry
weight basis)
4000 ppb for dry 5000 ppb for corn
milled corn bran grain, unprocessed
4000 ppb for
cleaned corn
intended for masa
production
Corn-based breakfast None Not specified 800 ppb None
cereals, snacks
Corn-based infant and None Not specified 200 ppb None
Children’s foods
Popcorn None 3000 ppb None None

Note: ppb = parts per billion

*Draft fumonisin maximum levels under consideration by the Codex Committee on Contaminants in Food
(CXICF 12/6/18; Feb. 2012; Discussion paper on proposed draft maximum levels for fumonisins in maize
and maize products and associated sampling plans)

14




6. References

! Weidenbérner M. Foods and Fumonisins. European Food Research and Technology [online] 212, 262-
273 (2001). Consulted October 7, 2013.
http://www.springerlink.com/content/8wnxk8Ihldggw6b2/fulltext.pdf?MUD=MP

2 Lombaert, G.A., Pellaers, P., Roscoe, V., Mankotis, M., Neil, R. and Scott, P.M. Mycotoxins in infant
cereals from the Canadian Retail Market. Food additives and Contaminants [online] 20 (2003): 494-504.
Consulted October 7, 2013.http://www.tandfonline.com/doi/pdf/10.1080/0265203031000094645

® Thiel, P.G., Marasas, W.F., Sydenham, E.W., Shephard, G.S., Gelderblom, W.C. The implications of
naturally occurring levels of Fumonisins in corn for human and animal health. Mycopathologia [online],
117, 3-9 (1992): Consulted October 7,
2013.http://www.springerlink.com/content/I5315532158025h8/fulltext.pdf

* Bolger, M., Coker, R.D., DiNovi, M., Gaylor, D., Gelderblom, W., Olsen, M., Paster, N., Riley, R.T.,
Shephard, G., Speijers, G.J.A. Joint FAO/WHO Committee on Food Additives (JECFA). Fumonisins.
[online] 2001. Consulted October 7, 2013.http://www.inchem.org/documents/jecfa/jecmono/v47je03.htm

® Bulder, A.S., Arcella D., Bolger, M. Carrington,, C., Kpodo, K., Resnik,, S., Riley,, R.T, Wolterink, G.,
Wu, F. Fumonisins (addendum) in WHO food additives series 65 Prepared by the 74th meeting of the Joint
FAO/WHO Expert Committee on Food Additives (JECFA), WHO, Geneva, Switzerland (2012), pp. 325—
527. Consulted May 26, 2014. http://whqglibdoc.who.int/publications/2012/9789241660655_eng.pdf

® Soriano, J.M., and Draggci, S. Occurrence of Fumonisins in Foods. Food Research International [online].
37 (2004): 985-1000 (2004). Accessed July 17, 2012.
http://www.sciencedirect.com/science/article/pii/S0963996904001474

’ Canadian Food Inspection Agency. Fact Sheet — Mycotoxins [online]. 2012. Accessed February 22, 2012.
http://www.inspection.qc.ca/animals/feeds/requlatory-guidance/rg-1/chapter-
7/mycotoxins/eng/1328860069173/1328860172463

® Codex Alimentarius Commission. Code of Practice for the Prevention and Reduction of Mycotoxin
Contamination in Cereals, including Annexes on Ochratoxin A, Zearalenone, Fumonisins and
Tricothecenes. (CAC/RCP  51-2003). [online] 2003. Consulted October 7, 2013.
http://www.codexalimentarius.org/standards/list-of-standards/en/

° U.S. Food and Drug Administration. Background Paper in Support of Fumonisin Levels in Corn and
Corn Products Intended for Human Consumption [online]. 2001. Consulted October 7, 2013.
http://www.micotoxinas.com.br/boletim36.pdf

19 ogrieco, A, Ferracane, R., Visconti, A., Ritieni, A. Natural occurrence of fumonisin B2 in red wine
from Italy. Food Additives & Contaminants 27 (2010):1136-1141.

" Bryta, M., Roszko, M., Szymczyka, K., Jedrzejczaka, R., Obiedzifiski, M.W. Sekul, J. Fumonisins in
plant-origin food and fodder — a review. Food Additives & Contaminants: Part A 30.9 (2013): 1626-1640

12 Abbas H.K., Cartwright R.D., Shier WT, Abouzied MM, Bird CB, Rice LG, Ross PF, Sciumbato GL,
Meredith FI. Natural occurrence of fumonisins in rice with Fusarium sheath rot disease. Plant Disease 82
(1998):22-25.

15


http://www.springerlink.com/content/8wnxk8lhldqgw6b2/fulltext.pdf?MUD=MP
http://www.tandfonline.com/doi/pdf/10.1080/0265203031000094645
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Thiel%20PG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Marasas%20WF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sydenham%20EW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Shephard%20GS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gelderblom%20WC%22%5BAuthor%5D
http://www.springerlink.com/content/l53l5532158025h8/fulltext.pdf
http://www.inchem.org/documents/jecfa/jecmono/v47je03.htm
http://whqlibdoc.who.int/publications/2012/9789241660655_eng.pdf
http://www.sciencedirect.com/science/article/pii/S0963996904001474
http://www.inspection.gc.ca/animals/feeds/regulatory-guidance/rg-1/chapter-7/mycotoxins/eng/1328860069173/1328860172463
http://www.inspection.gc.ca/animals/feeds/regulatory-guidance/rg-1/chapter-7/mycotoxins/eng/1328860069173/1328860172463
http://www.codexalimentarius.org/standards/list-of-standards/en/
http://www.micotoxinas.com.br/boletim36.pdf

3 International Agency for Research on Cancer (IARC). IARC Monographs on the evaluation of
carcinogenic risks to humans [online], 82, 171-301 (2002). Consulted October 7, 2013.
.http://monographs.iarc.fr/ENG/Monographs/vol82/mono82-7A.pdf

1 Desai, K., Sullards, M.C., Allegood. J., Wang, E., Schmelz, E.M., Hartl, M., Humpf, H.U., Liotta, D.C.,
Peng, Q., Merrill, A.H.Jr. Fumonisins and Fumonisin analogs as inhibitors of ceramide synthase and
inducers of apoptosis. Biochimica et Biophysica Acta [online], 1585, 188-192 (2002). Consulted October
7, 2013. http://www.sciencedirect.com/science/article/pii/S1388198102003402

15 Kuiper-Goodman, T.; Scott, P. M.; McEwen, N. P.; Lombaert, G. A.; Ng, W. Approaches to the risk
assessment of fumonisins in corn-based foods in Canada. Adv Exp Med Biol, 392 (1996): 369-393. Print.

¢ IPCS INCHEM. International Programme on Chemical Safety. Fumonisin B, [online]. 2000. Consulted
February 14, 2014. http://www.inchem.org/documents/ehc/ehc/ehc219.htm

!7 Statistics Canada. Food Available for Consumption in Canada. [online]. 2009. Consulted October 7,
2013. . http://www.statcan.gc.ca/pub/21-020-x/21-020-x2009001-eng.pdf

'8 Corn Refiners Organization. World Corn Production [online]. 2011.
http://www.corn.org/publications/statistics/world-corn-production/

Y9 S0y 20/20. Canada’s Soybean Value Chain [online]. Consulted October 7, 2013,
http://www.soy2020.ca/pdfs/canadas-soybean-value-chain.pdf

20 Statistics Canada. The soybean, agriculture's jack-of-all-trades, is gaining ground across Canada
[online]. Modified April 2009. Consulted October 7, 2013. http://www.statcan.gc.ca/pub/96-325-
x/2007000/article/10369-eng.htm

2! Canadian Food Inspection Agency. 2010-2011 Fumonisins in Corn Products [online]. Consulted
October 7, 2013. http://www.inspection.gc.ca/food/chemical-residues-microbiology/chemical-
residues/fumonisins-in-corn-products/eng/1349817198567/1349817962653

%2 U.S. Food and Drug Administration. Guidance for Industry: Fumonisin Levels in Human Foods and
Animal Feeds; Final Guidance [online]. June 6, 2000; Revised November 9, 2001. Consulted December 2,
2013.
http://www.fda.gov/food/guidanceregulation/guidancedocumentsregulatoryinformation/chemicalcontamina
ntsmetalsnaturaltoxinspesticides/ucm109231.htm

2 Commission Regulation (EC) No 1126/2007 of 28 September 2007 amending Regulation (EC) No
1881/2006 setting maximum levels for certain contaminants in foodstuffs as regards Fusarium toxins in
maize and maize products. Official Journal of the European Union. L 255/14 29.9.2007 [online]. Consulted
December 2, 2013. http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2007:255:0014:0017:EN:PDF

16


http://monographs.iarc.fr/ENG/Monographs/vol82/mono82-7A.pdf
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Desai%20K%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sullards%20MC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Allegood%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wang%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Schmelz%20EM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Hartl%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Humpf%20HU%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Liotta%20DC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Peng%20Q%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Merrill%20AH%20Jr%22%5BAuthor%5D
http://www.sciencedirect.com/science/article/pii/S1388198102003402
http://www.statcan.gc.ca/pub/21-020-x/21-020-x2009001-eng.pdf
http://www.corn.org/publications/statistics/world-corn-production/
http://www.soy2020.ca/pdfs/canadas-soybean-value-chain.pdf

