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HEAVY METALS 

Heavy metals are naturally occurring elements found 
throughout the earth’s crust. However, human activities such 
as mining, industrial production and use, and domestic and 
agricultural use of metals and metal-containing compounds 
have caused heavy metals to distribute throughout the 
environment in the air, water, and land. Heavy metals are of 
public health significance as most are classified as human 
carcinogens and have the potential to cause multiple organ 
damage. The toxicity of heavy metals depends on several 
factors including the dosage, route of exposure, chemical 
form, and the age, gender, genetics, and nutritional status 
of the exposed individual. Exposure to heavy metals most 
often occurs through drinking contaminated water, eating 
contaminated food, using contaminated water in food 
preparation and irrigation of food crops, industrial processes, 
or smoking tobacco. 

• Arsenic – Arsenic is used as an alloying agent and 
in the processing of glass, pigments, textiles, paper, 
metal adhesives, wood preservatives and ammunition. 
Historically, and to a limited extent today, arsenic is 
used in pesticides. In certain geographical areas, there 
may be high levels of arsenic present in the soil where 
it was once used as a pesticide or in the groundwater 
because of leaching. Arsenic and its compounds are 
classified as Group 1 carcinogenic agents (carcinogenic 
to humans) by the International Agency for Research 
on Cancer.

• Cadmium – Cadmium is used in the production 
of batteries, paint pigments, coatings and plating, 
stabilizers, and alloys. Cadmium sulphide is used as a 
pigment in plastics, ceramics, glasses, enamels, etc. 
Cadmium salts are used as stabilizers in PVC plastics 
and corrosion-resistant coatings for electronics, steel, 
and aluminium. Cadmium compounds are classified as 
Group 1 carcinogenic agents (carcinogenic to humans) 
by the International Agency for Research on Cancer.

• Cobalt – Cobalt is used in the production of 

corrosion-resistant metal alloys, as a binding agent 
in cutting and drilling tools, and as a component in 
batteries, pigments, electronics, and medicine. Cobalt 
compounds are classified as Group 2B carcinogenic 
agents (possibly carcinogenic to humans) by the 
International Agency for Research on Cancer.

• Copper – Copper is mainly used in construction 
and the manufacturing of electrical equipment and 
industrial machinery. Copper sulphate is a permitted 
food additive in wine as a fining agent. It can be added 
in such quantity that the content of copper in the 
finished product shall not exceed 1000 µg/L. Copper 
is also an essential element for biochemical and 
physiological functions in plants and animals. Copper 
is classified as a Group 3 carcinogenic agent (not 
classifiable as to its carcinogenicity to humans) by the 
International Agency for Research on Cancer.

• Lead – Lead is mainly used in the production of lead-
acid batteries for automobiles. Lead solder used in 
food cans has been virtually eliminated. Elemental 
lead is classified as a Group 2B carcinogenic agent 
(possibly carcinogenic to humans), inorganic lead 
compounds are classified as Group 2A carcinogenic 
agents (probably carcinogenic to humans), and organic 
lead compounds are classified as Group 3 carcinogenic 
agents (not classifiable as to its carcinogenicity to 
humans) by the International Agency for Research 
on Cancer.
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Heavy Metal Beer Cider Ready to Drink Spirits Wine

Arsenic (µg/L) Less than 100 Less than 100 Less than 100 Less than 100 Less than 100

Cadmium (µg/L)) Less than 20 Less than 20 Less than 20 Less than 20 Less than 20

Cobalt (µg/L) Less than 20 Less than 20 Less than 20 Less than 20 Less than 20

Copper (µg/L) Not Tested Not Tested Not Tested Not Tested Less than 1000

Lead (µg/L) Less than 200 Less than 200 Less than 200 Less than 200 Less than 200

SOURCE OF HEAVY METALS

Raw Materials
• Fruits, vegetables, grains, botanicals, etc. may take up 

heavy metals from soil and water through their roots. 
Heavy metals may also be deposited on raw materials 
from traffic fumes and other air pollution.

• Water used during the growing of crops may be 
contaminated with excess levels of heavy metals.

• Water used as an ingredient may be contaminated with 
excess levels of heavy metals.

• Although arsenic is generally no longer permitted in 
agricultural chemicals, it may still be present in the 
soil where it was previously used or have leached into 
groundwater increasing the content in the water supply.

During Processing
• Excess levels of copper sulphate used as a fining agent 

in wine. One study has shown that other fining agents, 
such as diatomaceous earth can contain elevated 
amounts of heavy metals.

• Water used during processing such as for washing 
bottles and equipment may be contaminated with 
excess levels of heavy metals.

• Different equipment and containers used during 
processing or storage may contain different heavy 
metals. For example, copper stills for whisky and 
other sources such as fermentation drums, pipes, 
barrels, and casks.

CONTROLLING HEAVY METAL CONTAMINATION

• Consider the raw material supplier. Ensure raw materials 
are purchased from approved, trusted suppliers. 
Consult with the supplier for further information on the 
presence of heavy metals in their raw materials, soil, 
and water supplies. Consider which pesticides are used 
and if the soil and water sources have been assessed 
for potential hazards. Visit Perennia’s website for more 
information on commodity-specific production.

• Ensure all food additives, such as copper sulphate, 
are used in accordance with the maximum levels 
of use as outlined in Health Canada’s List of 
Permitted Additives.

• Ensure water used as an ingredient and for processing 
and cleaning meets Health Canada’s Guidelines for 
Canadian Drinking Water Quality. Heavy metals 
in water can be removed by treatment processes 
such as reverse osmosis. Regular testing of all water 
sources used throughout production and processing is 
recommended. Maximum allowable concentrations and 
sources are as follows:

 » Arsenic – 10µg/L or as low as reasonably 
achievable. Sources include naturally occurring 
(erosion and weathering of soils, minerals, ores), 
releases from mining, and industrial effluent.

 » Cadmium – 7µg/L. Sources include leaching from 
galvanized pipes and solders, and industrial and 
municipal waste.

 » Cobalt – Federal guidelines have not been 
established for cobalt in drinking water.

 » Copper – 2000µg/L. Sources include naturally 
occurring and leaching from copper piping. 

 » Lead – 5µg/L or as low as reasonably achievable. 
Sources include leaching from plumbing (lead 
service lines, lead solder, and brass fittings).

HEAVY METAL LIMITS

The following are limits established by the NSLC for the heavy metals outlined above:

https://www.perennia.ca/agriculture/commodity-information/
https://www.canada.ca/en/health-canada/services/food-nutrition/food-safety/food-additives/lists-permitted.html
https://www.canada.ca/en/health-canada/services/food-nutrition/food-safety/food-additives/lists-permitted.html
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/water-quality/guidelines-canadian-drinking-water-quality-summary-table.html
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/reports-publications/water-quality/guidelines-canadian-drinking-water-quality-summary-table.html
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FOR MORE INFORMATION

If you have questions about the information found in this fact 
sheet, please contact one of Perennia’s specialist at:

Quality and Food Safety 
Phone: 902-896-0277 
Email: foodsafety@perennia.ca 

or

Food and Beverage Innovation Centre 
Phone: 902-896-8782 
Email: innovation@perennia.ca
If you have questions regarding the established limits 
or product testing, please contact the NSLC at 
product.testing@mynslc.com

REFERENCES

Agency for Toxic Substances and Disease Registry. (2011, 
October 24). ToxFAQsTM For Copper. 

Carex Canada. (n.d.). Arsenic and Arsenic Compounds 
Profile. 

Carex Canada. (n.d.). Cadmium Profile. 

Carex Canada. (n.d.). Cobalt Profile.

Carex Canada. (n.d.). Lead Profile. 

Donadini, G., Spalla, S., Beone, G. M. (2012). Arsenic, 
Cadmium and Lead in Beers from the Italian Market. 
Journal of the Institute of Brewing, 114(4): 283-288.

He, N. X., & Bayen, S. (2020). An overview of chemical 
contaminants and other undesirable chemicals in alcoholic 
beverages and strategies for analysis. Comprehensive 
Reviews in Food Science and Food Safety, 19(6): 3916-
3950 

Health Canada. (2021, October 20). Lead Information 
Package – Some Commonly Asked Questions About Lead 
and Human Health. 

Ibanez, J. G., Carreon-Alvarez, A., Barcena-Soto, M., 
Casillas, N. (2008). Metals in alcoholic beverages: A 
review of sources, effects, concentrations, removal, 
speciation, and analysis. Journal of Food Composition 
and Analysis, 21(8): 672-683.

International Agency for Research on Cancer. (2010). 
IARC Monographs on the Evaluation of Carcinogenic 
Risks to Humans: Volume 96: Alcohol Consumption and 
Ethyl Carbamate. Lyon, France. International Agency for 
Research on Cancer. 

Pang, X. N., Li, Z. J., Chen, J. Y., Gao, L. J., Han, B. 
Z. (2017). A Comprehensive Review of Spirit Drink 
Safety Standards and Regulations from an International 
Perspective. Journal of Food Protection, 80(3): 431-442. 

Redan, B. W., Jablonski, J, E., Halverson, C., Jaganathan, 
J., Mabud, M. A., Jackson, L. S. (2019). Factors Affecting 
Transfer of the Heavy Metals Arsenic, Lead, and 
Cadmium from Diatomaceous-Earth Filter Aids to Acholic 
Beverages during Laboratory -Scale Filtration. Journal of 
Agricultural and Food Chemistry, 67(9): 2670-2678. 

Royal Society of Chemistry. (n.d.) Copper. 

Stockley, C., Paschke-Kratzin, A., Teissedre, P. L, Restani, 
P., Tejedor, N. G., Quini, C. (2021). Arsenic and Wine: 
A Review. International Organization of Vine and Wine 
Publications. 

Tchounwou, P. B., Yedjou, C. G., Patlolla, A. K., Sutton, 
D. J. (2012). Heavy Metal Toxicity and the Environment. 
In Luch A. (eds) Molecular, Clinical and Environmental 
Toxicology. Experientia Supplementum, 101, 133–164. 
Springer, Basel. 

United States Environmental Protection Agency. (2000, 
January). Cadmium Compounds. 

United States Environmental Protection Agency. (2000, 
January). Cobalt Compounds. 

United States Environmental Protection Agency (n.d.). 
Learn about Lead. 

World Health Organization. (2018, February 15). Arsenic. 

World Health Organization (2010). Exposure to 
Cadmium: A Major Public Health Concern. 

https://wwwn.cdc.gov/TSP/ToxFAQs/ToxFAQsDetails.aspx?faqid=205&toxid=37
https://wwwn.cdc.gov/TSP/ToxFAQs/ToxFAQsDetails.aspx?faqid=205&toxid=37
https://www.carexcanada.ca/profile/arsenic/
https://www.carexcanada.ca/profile/arsenic/
https://www.carexcanada.ca/profile/cadmium/
https://www.carexcanada.ca/profile/cobalt/
https://www.carexcanada.ca/profile/lead/
https://onlinelibrary.wiley.com/doi/10.1002/j.2050-0416.2008.tb00770.x
https://onlinelibrary.wiley.com/doi/10.1002/j.2050-0416.2008.tb00770.x
https://onlinelibrary.wiley.com/doi/10.1002/j.2050-0416.2008.tb00770.x
https://doi.org/10.1111/1541-4337.12649
https://doi.org/10.1111/1541-4337.12649
https://doi.org/10.1111/1541-4337.12649
https://doi.org/10.1111/1541-4337.12649
https://doi.org/10.1111/1541-4337.12649
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/environmental-contaminants/lead/lead-information-package-some-commonly-asked-questions-about-lead-human-health.html#exposure
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/environmental-contaminants/lead/lead-information-package-some-commonly-asked-questions-about-lead-human-health.html#exposure
https://www.canada.ca/en/health-canada/services/environmental-workplace-health/environmental-contaminants/lead/lead-information-package-some-commonly-asked-questions-about-lead-human-health.html#exposure
https://doi.org/10.1016/j.jfca.2008.06.005
https://doi.org/10.1016/j.jfca.2008.06.005
https://doi.org/10.1016/j.jfca.2008.06.005
https://doi.org/10.1016/j.jfca.2008.06.005
https://doi.org/10.1016/j.jfca.2008.06.005
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Alcohol-Consumption-And-Ethyl-Carbamate-2010
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Alcohol-Consumption-And-Ethyl-Carbamate-2010
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Alcohol-Consumption-And-Ethyl-Carbamate-2010
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Alcohol-Consumption-And-Ethyl-Carbamate-2010
https://publications.iarc.fr/Book-And-Report-Series/Iarc-Monographs-On-The-Identification-Of-Carcinogenic-Hazards-To-Humans/Alcohol-Consumption-And-Ethyl-Carbamate-2010
https://doi.org/10.4315/0362-028X.JFP-16-319
https://doi.org/10.4315/0362-028X.JFP-16-319
https://doi.org/10.4315/0362-028X.JFP-16-319
https://doi.org/10.4315/0362-028X.JFP-16-319
https://doi.org/10.1021/acs.jafc.8b06062
https://doi.org/10.1021/acs.jafc.8b06062
https://doi.org/10.1021/acs.jafc.8b06062
https://doi.org/10.1021/acs.jafc.8b06062
https://doi.org/10.1021/acs.jafc.8b06062
https://doi.org/10.1021/acs.jafc.8b06062
https://www.rsc.org/periodic-table/element/29/copper
https://www.oiv.int/public/medias/7868/oiv-expertise-document-arsenic-and-wine-a-review.pdf
https://www.oiv.int/public/medias/7868/oiv-expertise-document-arsenic-and-wine-a-review.pdf
https://www.oiv.int/public/medias/7868/oiv-expertise-document-arsenic-and-wine-a-review.pdf
https://www.oiv.int/public/medias/7868/oiv-expertise-document-arsenic-and-wine-a-review.pdf
https://doi.org/10.1007/978-3-7643-8340-4_6
https://doi.org/10.1007/978-3-7643-8340-4_6
https://doi.org/10.1007/978-3-7643-8340-4_6
https://doi.org/10.1007/978-3-7643-8340-4_6
https://doi.org/10.1007/978-3-7643-8340-4_6
https://www.epa.gov/sites/default/files/2016-09/documents/cadmium-compounds.pdf
https://www.epa.gov/sites/default/files/2016-09/documents/cadmium-compounds.pdf
https://www.epa.gov/sites/default/files/2016-09/documents/cobalt-compounds.pdf
https://www.epa.gov/sites/default/files/2016-09/documents/cobalt-compounds.pdf
https://www.epa.gov/lead/learn-about-lead
https://www.epa.gov/lead/learn-about-lead
https://www.who.int/news-room/fact-sheets/detail/arsenic
https://www.who.int/ipcs/features/cadmium.pdf
https://www.who.int/ipcs/features/cadmium.pdf

