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ABSTRACT

Objectives: The Coronavirus Disease 2019 (COVID-19) pandemic has caused the death of 740,000 people
around the world as of August 12, 2020. Foot-and-Mouth Disease, Avian Influenza, and African Swine Fever
are serious livestock diseases. Government agencies in Korea have provided ingredient information and usage
instructions for disinfectants used to counter those infectious diseases. The purpose of this study was to provide
information on the chemical ingredients in disinfectant products used against COVID-19 and certain livestock
diseases.

Methods: We collected information from the Korean government. The Central Disaster Management
Headquarters and Central Disease Control Headquarters provided information on disinfectant products used
against COVID-19. The Animal and Plant Quarantine Agency of Korea provided information on efficacy-
certified disinfectant products for use against selected livestock diseases. Health hazard and environmental
hazard information on the ingredients in the disinfectants was collected from the Korea Occupational Safety &
Health Agency’s Material Safety Data Sheets, and toxicity value information was collected from United States
Environmental Protection Agency’s CompTox Chemicals Dashboard.

Results: There were 76 COVID-19 disinfectant products in use, and the most common ingredients were
benzalkonium chloride (51%), alkylbenzyl dimethyl ammonium (30%), and ethanol (3%). There were 216
livestock disease disinfectant products comprised of 89 acidic, 88 oxidic, 30 aldehydic, three alkaline, and six
other products. Among the 49 active ingredients used in the disinfectants that were investigated, health and
environmental hazard information was provided for many of them, but only 20 chemicals had official
toxicological information.

Conclusion: Since the disinfectants included numerous chemicals, an understanding of their chemical
characteristics could be critical to prevent unintended human or environmental exposure.
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Table 1. The number of livestock diseases disinfectant products classified by mechanism of action

Effective diseases

Mechanism of actions

Number of products

Acidic Oxidic Aldehydic Alkaline Etc.
FMD+AI+ASF 73 34 (47%) 31 (42%) 6 (8%) 2 (3%) 0
FMD+AI 81 33 (42%) 34 (42%) 12 (15%) 0 2 (1%)
AI+ASF 2 1 (50%) 1 (50%) 0 0 0
FMD+ASF 1 0 0 1 (100%) 0 0
FMD 15 4 (27%) 6 (40%) 2 (13%) 0 3 (20%)
Al 38 15 (38%) 12 (31%) 9 (26%) 1 3%) 1 (3%)
ASF 6 2 (33%) 4 (67%) 0 0 0
Total 216 89 (41%) 88 (41%) 30 (14%) 3 (1%) 6 (3%)

*FMD: Foot-and-Mouth Disease, Al: Avian Influenza, ASF: African Swine Fever
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Table 2. The number of chemical ingredients classified by major ingredients in Coronavirus disease-19 disinfectant products

Classification Physical State
() ()

Chemical Ingredients (n)

Chlorine (4) Spray (2)

Benzalkonium chloride (2), Alkylbenzyl dimethyl ammonium (2)

Liquid (4) Ethanol (4), Sodium dichloroisocyanurate (2), 1-Propanol (1)

Alcohol (11)

Spray (2)

Benzethonium chloride (2), Isopropanol (2)

Solid (5)

Benzalkonium chloride (5), Alkylbenzyl dimethyl ammonium (4)

Benzalkonium

chloride (95)  Liquid (55)

Benzalkonium chloride (54), Alkylbenzyl dimethyl ammonium (30), Polihexanide (1),
Didecyl dimethyl ammonium chloride (1)

Peroxide (7)

Liquid (7) Peroxyacetic acid (3), Hydrogen peroxide (2), Ammonium peroxodisulfate (2)

Phenol (3)

Liquid (1) D-Gluconic acid (1), Polihexanide (1), Didecyl dimethyl ammonium chloride (1)
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Table 3. The number of chemical ingredients classified by mechanism of action in Foot-and-Mouth Disease (FMD),
Avian Influenza (Al), African Swine Fever (ASF) disinfectant products

Classification Physical State

(m) ()

Chemical Ingredients (n)

Solid (11)

Citric acid (11), Lauryl sulfate (2), Lactic acid (1), Potassium peroxymonosulfate (1)

Acidic (200)
Liquid (78)

Citric acid (48), Benzalkonium chloride (45), Phosphoric acid (32), Citric acid
monohydrate (9), Hydrogen peroxide (7), Didecyl dimethyl ammonium chloride (6),
Grapeftuit oil (5), lodine (4), Sulfuric acid (4), Glutaraldehyde (3), Tar acid (2), Acetic acid
(2), Dodecylbenzenesulfonic acid (2), dl-Tartaric acid (2), Sodium hypochlorite (1),
Hypochlorous acid (1), Silver chloride (1), Phenol (1), Isopropyl-o-cresol (1), 4-Chloro-
3,5-dimethylphenol (1), Cresol (1), Sodium dichloroisocyanurate (1), Lactic acid (1),
Bis(tributyltin) oxide (1), Methyl anthranilate (1), 4-Chloro-3-methylphenol (1), 2-
Phenylphenol (1), Thymol (1)

Solid (75)
Oxidic (172)

Potassium peroxymonosulfate (59), Malic acid (50), Sodium dichloroisocyanurate (24),
Citric acid (9), Sulfamic acid (2), Tar acid (2), Sodium chlorite (1), Sodium
dichloroisocyanurate dehydrate (1)

Liquid (13)

Peroxyacetic acid (11), Hydrogen peroxide (9), Benzalkonium chloride (1), Hypochlorous
acid (1), Sodium hypochlorite (1), Lactic acid (1)

Liquid (29
Aldehydic (65) "9 29

Glutaraldehyde (29), Benzalkonium chloride (15), Didecyl dimethyl ammonium chloride
(7), Formaldehyde (6), Alkylbenzyl dimethyl ammonium (3), Glyoxal (2), Phosphoric acid
(1), Citric acid (1)

Gas (1)  Paraformaldehyde (1)
Solid (1)  Sodium hydroxide (1)
Alkaline (6) Liquid (2) Copper.(H) sulfate penta.hydrate D, ].Benz?lkonium chloride (1), Alkylbenzyl dimethyl
ammonium (1), Ammonia (1), Sulfuric acid (1)
Liquid 3) lodine (2)', Ciﬁc acid (2), D.idecxl dimethyl ammonium chloride (1), D-Gluconic acid (1),
Etc. (12) Phosphoric acid (1), Sulfuric acid (1)
Gas (3)  2-Phenylphenol (2), Paraformaldehyde (1), Ammonium nitrate (1)
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