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Table S1. List of currently commercial available bacteriophage product used in the fields of agriculture, animal rearing and treatment and food and feed sector and their 1 
suggested application strategies. 2 

Company Phage Product 
Application 

References 
Usage on Application type Concentration Time intervals 

Field of 
application 

Intralytix, Inc. 
(Baltimore, MD, 

USA) 

ListShield™ 

 
For direct food 

applications 
 

 
Typically applied 
directly on food 

surfaces by spraying at 
a food product surface 

 

Concentration of 
approximately 1 - 2 mL 

per 250 sq. cm 
/ 

Post-Harvest 
- 

Food 
Processing 

Facility 

[1] 

EcoShield™ 
For direct food 

applications 
 

Industrial sprayer for 
large direct food 

applications; handheld 
spryer for smaller 
bench-scale food 

applications 

Diluted working 
solution - a 

concentration of 1 - 4 
mL per pound of food 

product 

/ 

Post-Harvest 
- 

Food 
Processing 

Facility 

[2] 

SalmoFresh™ 

For direct food 
applications 

- Red meat and 
poultry 

Industrial sprayer for 
large direct food 

applications; handheld 
spryer for smaller 
bench-scale food 

applications 

Diluted working 
solution - a 

concentration of 1 - 4 
mL per pound of food 

product 

/ 

Post-Harvest 
- 

Food 
Processing 

Facility sing 
Facility 

[3] 

ShigaShield™ 
(ShigaActive™) 

Ready-to-eat 
meats, fish and 

shellfish, and fresh 
and processed 

fruits and 
vegetables, and 
dairy products 

Direct application onto 
products 

/ / 

Post-Harvest 
- 

Food 
Processing 

Facility 

[4] 

ListPhage™ / / / / Post-Harvest [5,6] 



 
 

 

– 
Pet Food 

Safety 

SalmoLyse® / / / / 

Post-Harvest 
– 

Pet Food 
Safety 

[7,8] 

Ecolicide® / / / / 

Post-Harvest 
– 

Pet Food 
Safety 

[9-11] 

Ecolicide PX™ / / / / 
Pre-Harvest 

Interventions 
[9-11] 

PLSV-1™ / / / / 
Pre-Harvest 
veterinary 

applications 
[12] 

INT-401™ / / / / 
Pre-Harvest 
veterinary 

applications 
[12,13] 

Micreos Food 
Safety 

(Wageningen, 
Netherlands) 

PhageGuard 
Listex™ 

Surface ripened 
washed rinds and 

white mould 
cheeses; 

ripening culture to 
protect the 

smearing robot 
against cross 

contamination 
during brushing 

and washing 

Application of 
PhageGuard Listex is 

either by spraying (1ml 
per 100 cm2) or by 
immersion and is 

effective in solution 

0.5% (1x108 )  - 1% 
(2x109); in pasteurized 
milk or on the rind ,.. 

etc. 
 

/ 

Post-Harvest 
- 

Food 
Processing 

Facility 

[14] 



 
 

 

PhageGuard 
Listex™ 

Whole fish, filets 
and in the 

environment 

Spray onto product 
prior to packaging; 

Spray into package ; 
Spray onto slicer 

blade/dicer blades ; 
Dipping/immersion 

into a solution 
containing Listex 

 

2%  (4x109) / 

Post-Harvest 
- 

Food 
Processing 

Facility 

[15,16] 

PhageGuard 
Listex™ 

 
Meat products, 

RTE , frozen 
vegetables; 

products; meat 
slicer 

Spray onto product 
prior to packaging; 

Spray into package ; 
Spray onto slicer 

blade/dicer blades ; 
Dipping/immersion 

into a solution 
containing Listex 

1% (2x109) / 

Post-Harvest 
- 

Food 
Processing 

Facility 

[17,18] 

PhageGuard 
Listex™ 

 
Food-contact 

surfaces 
 

Spray on the surface, 
add so much that the 
surface becomes wet 

 
1% dilution 

Daily 

Post-Harvest 
- 

Food 
Processing 

Facility 

[19] 

PhageGuard 
Listex™ 

 
Biofilms/Hot 

Spots treatments 
 

 
Spray on the surface, 
add so much that the 
surface becomes wet 

 

 
5% dilution 

 
Daily, until 

test 
negative 

 

Post-Harvest 
- 

Food 
Processing 

Facility 

[19] 

PhageGuard 
Listex™ 

 
Food-processing 

Spray on the surface, 
add so much that the 

 
1% dilution 

 
Weekly/Bi-

Post-Harvest 
- 

[16,19] 



 
 

 

environments 
 

surface becomes wet weekly 
 

Food 
Processing 

Facility 

PhageGuard 
S™ 

Poultry 

On line dipping / 
immersion / 

Spray; Spray into a final 
package or Spray onto 

product prior to 
grinding 

1% dilution / 

Post-Harvest 
- 

Food 
Processing 

Facility 

[20] 

PhageGuard 
E™ 

Leafy green 
Vegetables 

Using conventional 
spry or electrostatic 

spry or dipping 
3x107 - 3x108 PFU/cm2 / 

Post-Harvest 
- 

Food 
Processing 

Facility 

[21] 

PhageGuard 
E™ 

Beef carcass, parts 
and trim 

Spray or Dip 
application 

3x107 - 3x108 PFU/cm2 / 

Post-Harvest 
- 

Food 
Processing 

Facility 

[22] 

SalmonelexTM 
Pork and poultry 

products 
/ levels up to I 08 PFU/g 

offood 
/  [23] 

Passport Food 
Safety Solutions 

(West Des Moines, 
IA, USA) 

Finalyse® Cattle Pre-harvest Hide Wash 

0.22% solution applied 
as an overhead spray 
system in the holding 
pens or lairage area 

spray system 

Application 
timeline 

typically 1 to 1 
½ minutes 

Pre-Harvest [24,25] 

OmniLytics 
(Salt Lake City) 

Phagelux 
(Shanghai, China) 

Agriphage™ Tomato & Pepper 
Greenhouse Seedling 

Treatment1 

1 pint of AgriPhage per 
50-100 gallons of water 
per 9600 square feet of 

greenhouse space 

Apply daily 
treatments to 

foliage by 
spraying or 

Agriculture - 
Pre-Harvest 

[26] 



 
 

 

Phagelux 
(Montreal, Canada) 

fogging 

 Tomato & Pepper 
Field Treatment – 

Ground Application1 

1 to 2 pints of 
AgriPhage per 50-100 

gallons of water per acre 

Repeat 
application 1-3 

times per 
week 

Agriculture - 
Pre-Harvest 

[26] 

Agriphage™ & 
Agriphage™ 

CMM 
Tomato & Pepper 

Field Treatment – 
Aerial Application 

 

1-2 pints per acre in a 
minimum of 5 gallons of 

water per acre 
/ 

Agriculture - 
Pre-Harvest 

[26,27] 

Agriphage™ 
CMM 

Tomato 
Greenhouse Seedling 

Treatment1 

1 pint of AgriPhage-
CMM per 12-25 gallons 
of water per 9600 square 
feet of greenhouse space 

Apply daily 
treatments to 

foliage by 
spraying or 

fogging 

Agriculture - 
Pre-Harvest 

[27] 

 Tomato 
Greenhouse Treatment 
– For Tomatoes Grown 

Hydroponically1 

to 1 quart of AgriPhage-
CMM per 12-25 gallons 
of water per 9600 square 
feet of greenhouse space 

Apply to 
foliage by 

spraying or 
fogging. 
Repeat 

application 1-3 
times per 

week 

Agriculture - 
Pre-Harvest 

[27] 

 Tomato 
Field Treatment – 

Ground Application1 

1 to 2 pints of 
AgriPhage-CMM per 

50-100 gallons of water 
per acre 

Repeat 
application 1-3 

times per 
week 

Agriculture - 
Pre-Harvest 

[27] 

Agriphage™ 
FireBligth 

Apples & Pears 
Field Treatment – 

Ground Application1 

1 to 2 quarts of 
AGRIPHAGEFIRE 

BLIGHT 
per 50-100 
gallons of 

Repeat 
application 

weekly or as 
needed. 

Agriculture - 
Pre-Harvest 

[28] 



 
 

 

water per acre. 

Agriphage™ 
CitrusCranker 

Citrus e.g., orange, 
grapefruit, 

pummelo, lemon, 
lime, tangerine, 

tangelo, or 
kumquat 

Field Treatment – 
Ground Application1 

1 to 2 quarts of 
AGRIPHAGECITRUS 

CANKER per 
50-100 gallons 

of water per acre 

Repeat 
application 

weekly or as 
needed 

Agriculture - 
Pre-Harvest 

[29] 

Lexia 
Penaeus 

vannamei shrimp 
 

„In water“ -Treatment / / Aqua-culture [30] 

SalmoPro® 
(2015) 

Food / 
Application rate at a 

maximum of 1 x 108 

PFU/g of food 
/ 

Post-Harvest 
- 

Food 
Processing 

Facility 

[23] 

SalmoPro® 
(2018) 

Poultry, Red meat, 
Fruit, Vegetables, 

Eggs, Fish and 
shellfish 

/ 

Application of 

SalmoPro
® 

at a 

maximum rate of 1x10
8 

PFU/g of food 

/ 

Post-Harvest 
- 

Food 
Processing 

Facility 

[4] 

Armament™ Poultry and cattle 

Application as a spray 
mist or wash on the 

feathers of live poultry 
prior to slaughter to 
decrease pathogen 

transfer to meat 

/ / Pre-Harvest [23,31] 

Enviroinvest 
Környezetvédelmi 
és Biotechnológiai 

Zrt. 

Erwiphage 
PLUS 

Apple Application as a spray / 
During 

flowering 
periode 

Agriculture - 
Pre-Harvest 

[32] 



 
 

 

APS Biocontrol Ltd Biolyse®-PB Potatoes 
Application via spray-

bar equipment 
/ / 

Post-Harvest 
- 

Food 
Processing 

Facility 

[33] 

CheilJedang 
Corporation 

 
Biotector® S1 

Animal feed 
Replace antibiotics in 

animal feed 
/ / 

Pre-Harvest 
- Animal 
Breeding 

[23] 

 
Biotector® S4 

Animal feed 
Replace antibiotics in 

animal feed 
/ / 

Pre-Harvest 
- Animal 
Breeding 

[23] 

FINK TEC GmbH 
(Hamm, Germany) 

Secure Shield 
E1 

Meat processing 
facilities; Beef 

carcasses 

Spray systems in meat 
processing facilities 

Approximately 1.5x1011 
phage particles per 

carcass 
/ 

Post-Harvest 
- 

Food 
Processing 

Facility 

[34] 

Proteon 
Pharmaceuticals 

BAFADOR® 
Commercial 

aquaculture, fishes 
„In water“ -Treatment / / 

Pre-Harvest 
- Animal 
Breeding 

[35] 

BAFASAL® Poultry 

Feed additive that 
eliminates, or prevents, 
salmonella infection in 

the digestive tract in 
poultry 

Applied by being added 
to the drinking water 

/ 
Pre-Harvest 

- Animal 
Breeding 

[36] 

Brimrose 
Technology 
Corporation 

Pyo 
Bacteriophage 

/ 

Used in the treatment 
and prophylaxis of 

purulent inflammatory 
and enteric infectious 

diseases 

/ / 

Post-Harvest 
– 

Pet Food 
Safety 

[37,38] 

Intesti / Can be used in / / Post-Harvest [37,39] 



 
 

 

Bacteriophage therapeutic and 
prophylactic purposes 
in pyo-inflammatory 
and enteric infections 

– 
Pet Food 

Safety 

SES 
Bacteriophage 

/ 

Can be used in 
therapeutic and 

prophylactic purposes 
in pyo-inflammatory 
and enteric infections 

/ / 

Post-Harvest 
– 

Pet Food 
Safety 

[37,40] 

EnkoPhagum / 

Can be used in 
therapeutic and 

prophylactic purposes 
in pyo-inflammatory 
and enteric infections 

/ / 

Post-Harvest 
– 

Pet Food 
Safety 

[37,41] 

Fersisi 
Bacteriophage 

/ 

Can be used in 
therapeutic and 

prophylactic purposes 
in pyo-inflammatory 
and enteric infections 

/ / 

Post-Harvest 
– 

Pet Food 
Safety 

[37,42] 

Mono-phage 
Preparations 

/ / / / 

Post-Harvest 
– 

Pet Food 
Safety 

[37] 

Staphylococcal 
Bacteriophage 

/ 
Used in the treatment 

and prophylaxis of 
infections 

/ / / [43] 

1 AgriPhage may be applied up to and including the day of harvest. 
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Table S2. List of currently commercial available bacteriophage product used in the fields of agriculture, animal rearing and treatment and food and feed sector. 6 

Company Phage Product Target Organisms Used Phages Taxonomy Application Reference 

Intralytix, Inc. 
(Baltimore, MD, 

USA)  

ListShield™ Listeria monocytogenes Six-phages cocktail Caudovirales Food Safety [44] 
EcoShield™ Escherichia coli O157:H7 Three-phages cocktail  Caudovirales Food Safety [45] 

SalmoFresh™ 
pathogenic Salmonella-Serotypes; 

Salmonella spp. 
Six-phages cocktail;  Caudovirales Food Safety [45,46] 

ShigaShield™ 
(ShigaActive™) 

Shigella spp. 

Five-phage cocktail; 
SHFML-11, SHFML-26, 
SHSML-45, SHBML-50-

1, SHSML-52-1 

Caudovirales: 
Myoviridae 

Food Safety [45,47,48] 

ListPhage™ Listeria monocytogenes / Caudovirales 
Pet Food 

Safety 
 

SalmoLyse® Salmonella / Caudovirales 
Pet Food 

Safety 
 

Ecolicide® Escherichia coli O157:H7 / Caudovirales 
Pet Food 

Safety 
 

Ecolicide PX™ Escherichia coli O157:H7 / Caudovirales 
Pre-Harvest 

Interventions 
 

PLSV-1™ Salmonella / / 

Phage 
preparations 
for veterinary 
applications 

[12] 

INT-401™ Clostridium perfringens 

Five bacteriophages 
(CPAS-7, CPAS-12, 
CPAS-15, CPAS-16 

and CPLV-42) 

Caudovirales: 
Myoviridae, 
Siphoviridae 

Phage 
preparations 
for veterinary 
applications 

[12,13] 

Micreos Food Safety 
(Wageningen, 

PhageGuard 
Listex™ 

Listeria monocytogenes Single phage; P100 
Caudovirales: 
Myoviridae 

Food Safety [14,15,17] 



 
 

 

Netherlands) PhageGuard S™ Salmonella spp. / Caudovirales Food Safety [20,46] 

PhageGuard 
E™ 

Escherichia coli O157:H7 / Caudovirales Food Safety [21,22,49] 

SalmonelexTM Salmonella serovars S16 and FO1a 
Caudovirales: 
Myoviridae 

Food Safety [23,50] 

Passport Food Safety 
Solutions (West Des 

Moines, IA, USA) 

Finalyse® Escherichia coli O157:H7 / Caudovirales 
Pre-Harvest 
hide wash 

[24,25,49] 

Lexia Vibrio parahemolyticus 
Three-phages cocktail: 

VP7, VP46, VP48 
Caudovirales: 
Myoviridae 

Aquaculture [30,51,52] 

OmniLytics 
(Salt Lake City) 

 
Phagelux 

(Shanghai, China) 
  

Phagelux 
(Montreal, Canada) 

Agriphage™ 
Xanthomonas campestris pv. 

vesicatoria and Pseudomonas syringe 
pv. tomato 

Phage phil7; 6-8 phages 
Caudovirales: 
Myoviridae 

Agriculture [26,53-55] 

Agriphage™ 
CMM 

Clavibacter michiganensis subsp. 
michiganensis 

/ 
Caudovirales: 

Mycobacteriophage 
Agriculture [27,56] 

Agriphage™ 
FireBligth 

Erwinia amylovora / Caudovirales Agriculture [28,57,58] 

Agriphage™ 
CitrusCranker 

Xanthomonas citri subsp. citri / Caudovirales Agriculture [29,49,59] 

SalmoPro® 
(2015) 

Salmonella enterica 
Two-phage cocktail: BP-

63 and BP-12 

Caudovirales: 
Myoviridae, 

Siphoviridae, 
Podoviridae 

Food Safety [23] 

SalmoPro® 
(2018) 

Salmonella enterica 
Two-phage cocktail: BP-

63 and LVR16-A 

Caudovirales: 
Myoviridae, 
Siphoviridae 

Food Safety [4] 

Armament™ Salmonella spp. / / Food Safety [23,31] 



 
 

 

Enviroinvest 
Környezetvédelmi és 
Biotechnológiai Zrt. 

Erwiphage 
PLUS 

Erwinia amylovora PhiEaH2, PhiEaH1 
Caudovirales: 
Siphoviridae 

Agriculture [32,57,58,60] 

APS Biocontrol Ltd Biolyse®-PB 
Specific against soft rot Entero-

bacteriacea 
/ 

Caudovirales: 
Myoviridae 

Agriculture; 
Food Safety 

[33,61] 

CheilJedang 
Corporation 

 
Biotector® S1 

Salmonella Galliinarum (SG) and S. 
Pullorum (SP) 

 
/ 

/ 
Pet Food 

Safety 
[23] 

 
Biotector® S4 

Salmonella Galliinarum (SG) and S. 
Pullorum (SP) 

/ / 
Pet Food 

Safety 
[23] 

FINK TEC GmbH 
(Hamm, Germany) 

Secure Shield E1 E. coli & E. coli O157:H7   

(AB27), (TB49), (TB120), 
(KRA2), (TB69), (BO1), 
(EW2), (TB6A), (GWF), 

(HAM53), (MP57), 
(TB11) 

Caudovirales: 
Myoviridae, 
Podoviridae 

Food Safety [34] 

Proteon 
Pharmaceuticals 

BAFADOR® Pseudomonas and Aeromonas / / 
Pre-Harvest 

Interventions  
Aquaculture 

[35,62] 

BAFASAL® Salmonella / / 
Pre-Harvest 

Interventions 
[36] 

Brimrose 
Technology 

Corporation / Eliava 
Authorized 
Pharmacy 

 

Pyo 
Bacteriophage 

Staphylococcus (S. aureus), 
Streptococcus (S. pyogenes, S. 

sanguis, S. salivarius, S. agalactiae), 
E.coli (Different types), Pseudomonas 
aeruginosa, Proteus mirabilis and P. 

vulgaris 

5 components/phages / 
Pet Food 

Safety 
[37,38] 

Intesti 
Bacteriophage 

Shigella flexneri (Serotypes 1,2,3,4; 
Shigella sonnei; Shigella newcastle; 

17 components/phages / 
Pet Food 

Safety 
[37,39] 



 
 

 

Salmonella paratyphi A and 
Salmonella paratyphi B; Salmonella 

typhimurium; Salmonella enteritidis; 
Salmonella choleraesuis; Salmonella 

oranienburg; Escherichia coli; Proteus 
vulgaris, P. mirabilis; Staphylococcus 

aureus; Pseudomonas aeruginosa; 
Enterococcus faecalis 

SES 
Bacteriophage 

Staphylococcus (S. aureus, S. 
epidermidis), Streptococcus (S. 

pyogenes, S. sanguis, S. salivarius, S. 
agalactiae); different types of E.coli 

3 components/phages / 
Pet Food 

Safety 
[37,40] 

EnkoPhagum 

Salmonellae [Paratyphus A, 
Paratyphus B, Typhimurium, 

Enteritidus, Choleraesuis, 
Oranienburg, Dublin, Anatum], 

Shigellas [Flexner, Zonne], 
Enterepathogenic serotypes of 

Escherichia coli [10 types], 
Staphylococcus [3 types]) 

23 components/phages / 
Pet Food 

Safety 
[37,41] 

Fersisi 
Bacteriophage 

Staphylococcus (S. aureus, S. 
epidermidis) Streptococcus (S. 

pyogenes, S. sanguis, S. salivarius, S. 
agalactiae) 

7 components/phages / 
Pet Food 

Safety 
[37,42] 

Mono-phage 
Preparations 

Staphylococcal, E. coli, 
Streptococcal, Pseudomonas 

aeruginosa, Proteus 
5 components/phages / 

Pet Food 
Safety 

[37] 

Eliava Authorized 
Pharmacy 

Staphylococcal 
Bacteriophage 

Staphylococcus aureus / / / [43] 
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Table S3. List of patents of bacteriophages submitted by commercial phage product manufacturers for usage in food environments. 8 

Company Patent Target Organisms Used Phages Taxonomy Application Reference 

Intralytix, Inc. 
(Baltimore, MD, 

USA) 
 
 

Patent No.: US 
8,685,697 B1 

Listeria 
monocytogenes 

Patent 2014:  LMSP-
25, LMTA-34, 

LMTA-57, LMTA-94, 
or LMTA-148; 

Caudovirales Food Safety [5] 

Patent No.: US 
7,507,571 B2 

Listeria 
monocytogenes 

Patent 2009: List 1, 
List 2, List3, List 4, 
List 36 and List38 

Caudovirales Food Safety [6] 

Patent No.: US 
7.625,556 B2 

Escherichia coli 
O157:H7 

Patent 2009: ECTA-
47, ECML-83, ECML-
119, and ECML-122; 

Caudovirales Food Safety [9] 

Patent No.: US 
7,635,584 B2 

Escherichia coli 
O157:H7 

Patent 2009_2: 
ECML-4 

Caudovirales Food Safety [10] 

Patent No.: US 
7.625,741 B2 

Escherichia coli 
O157:H7 

Patent 2009_1: 
ECML-117 and 

ECML-134 
Caudovirales Food Safety [11] 

Patent No.: US 
7,674.467 B2 

pathogenic 
Salmonella-
Serotypes; 

Salmonella spp. 

SPT-1, SBA-178, 
SBA-1781, SIT 128, 

SSE-121 and SDT-15 
Caudovirales Food Safety [7] 

Patent No.: US 
8,685,696 B2 

pathogenic 
Salmonella-
Serotypes; 

Salmonella spp. 

STML-198, SNN-387, 
SEML-239-1, STML-

13-1,SKML-39. 
SEML-24, and STA-

202 

Caudovirales Food Safety [8] 

Patent No.: US 
2016/0215273 A1 

Shigella spp. 

SHFML-26, SHFML-
11, SHSML-45, 
SHSML-52-1, 
SHBML-50-1, 

Caudovirales: 
Myoviridae 

Food Safety [63] 



 
 

 

SHBML-50-2, 
SHSML-52-2, 

SHSML-36, and 
SHFML-21 



 

 

Table S4. Status of select biocides with issuing agencies and permitted maximum levels. 9 

Substance 
class 

Substance Hazards CAS reg. # Canada (HC) U.S. (FDA) EU (ECHA) FAO/WHO 
Referen

ces 

Aldehydes 

Glutaraldehyde 
C,A, I, 
H, E 

111-30-8 Not approved 

Food additive/ 
Permitted maximum 

levels of 
oxidizing/reducing 

agent: 250 ppm 

Approved, 
Regulation (EU) 

2015/1759 
Not approved [64-66] 

Formaldehyde 
F, C, I, 

H 
50-00-0 Not approved Food additive Not approved Not approved [67,68] 

Ethylene oxide 
F, G, A, 

I, H 
75-21-8 

Not approved, 
under regulation by 

PCPA 
Food additive Not approved Not approved [69] 

Chlorine and 
chlorine 
releasing 

agents 

Chlorine 
O, G, A, 

I, E 
7782-50-5 

Approved for flour 
and whole wheat 

flour only; 
Permitted 

maximum levels for 
chlorine gas: 

Flour and whole 
wheat flour only; 

Permitted maximum 
levels for chlorine 

gas: GMP 

Not approved * 

Approved for flour 
only; FAO: 2.5 g/kg 
(treatment) for flour 

only 
WHO: 2.5 g/kg 

(treatment) for flour 
only 

[70,71] 

Chlorine dioxide 
O, G, C, 
A, I, E 

10049-04-4 

Approved for flour 
and whole wheat 

flour only; 
Permitted 

maximum levels: 
GMP 

Food additive; 
Permitted maximum 

levels: GMP; 
antimicrobial wash 

solutions: 3 ppm 
sanitizers: 100 ppm 

(minimum), 200 ppm 
(maximum) 

Under review * 

Approved for flour 
only; Permitted 

maximum levels: 
WHO: 30 mg/kg 
(treatment), 75 

mg/kg (conditional) 
for flour only 

[72,73] 



 
 

 

Sodium 
hypochlorite 

C, I, E 7681-52-9 

Approved, 
permitted on starch 

only; Permitted 
maximum levels: 

GMP 

Food additive; 
Permitted maximum 
levels:  GMP except 

starch 
residual total 

chlorine: 0.055 pds 
per pd dry starch, 
0.0082 pds per pd 
dry starch when 

used as bleaching 
agent 

Approved, 
Regulation (EU) 

2017/1273; 
Permitted 

maximum levels: 
10 µg per kg 
according to 

Regulation (EC) 
No 396/2005 

Not approved 
[72,74-

76] 

Monochloramine C, I, H 10599-90-3 Not approved Not approved 
Approval for 

drinking water in 
progress 

Not approved [77] 

Chloramine-T C, I, H 127-65-1 Not approved Not approved 
Approval in 

progress 
Not approved [67] 

Iodophores 
Polyvinlylpyrroli

dine-iodine 
C, I, E 25655-41-8 Not approved Not approved Approved Not approved [78] 

Peroxides 
Hydrogen 
peroxide 

O, C, I 7722-84-1 

Food additive; 
Permitted 

maximum levels:  
bleaching agents 
and starch: GMP 
liquid whey: 100 

ppm 
brewers’ mash: 135 

ppm residual 

Food additive, 
GRAS; Permitted 
maximum levels: 
bottled water: 23 

mg/kg 
food starch: 0.45 % 

active residual 
oxygen from 

hydrogen peroxide 
wash water: 59 ppm 
hydrogen peroxide 

solution: 35 % 

Approved, 
Regulation (EU) 

2015/1730; 
Permitted 

maximum levels: 
according to 

Regulation (EU) 
2017/1777 (Annex 
IV) for hydrogen 

peroxide   

Approved; 
Permitted 

maximum levels: 
WHO: unspecified 
amounts of residue 

from wash solutions 
are permitted  

[78,79] 



 
 

 

21CFR184.1366  
Potassium 

peroxymonosulfa
te 

O,C, I, 
H 

37222-66-5 Not approved Not approved Not approved Not approved [80] 

Peracetic acid 
F, C, A, 

I, E 
79-21-0 

Food additive; 
Permitted 

maximum levels: 
for starch: GMP 

Food additive; 
Permitted maximum 

levels: residual on 
fruits: 80 ppm 

antimicrobial agent: 
220 ppm 

Approved, 
Regulation (EU) 

2016/672 

Approved 
(peroxyacetic acids); 

Permitted 
maximum levels: no 
safety concern due 
to degradation into 
compounds of low 

toxicity 

[74-76] 

Peroctanoic acid F, C, E 33734-57-5 Not approved 

Food additive; 
Permitted maximum 

levels: poultry 
carcasses, poultry 
parts and organs: 

GMP 
in sanitizers: 

restrictions apply 
depending on the 

application and type 
of food contact 

surface 

Approval in 
progress 

Approved [81,82] 

Phenols 

Nonylphenols C, I, E 9016-45-9 not approved Not approved Not approved Not approved [82] 
5-Chloro-2-(2,4-

dichlorophenoxy)
phenol (Triclosan) 

I, E 3380-34-5 Not approved Not approved Not approved Not approved [79] 

Quarternary 
ammonium 

Benzalkonium 
chloride 

C, I, E 8001-54-5 Not approved Not approved 
Under review, 

Regulation (EU) 
Not approved 

[75,78,7
9] 



 
 

 

compounds 1119/2014 

Alcohols 

Ethanol F, I, H 64-17-5 

Food additive; 
Permitted 

maximum levels: 
carrier/extractant: 

GMP 

Food additive, GRAS 
Approval in 

progress 
 

Approved; 
Permitted 

maximum levels: 
GMP 

[74-76] 

Isopropanol F, I 67-63-0 

Food additive; 
Permitted 

maximum levels: 
carrier/extractant: 

50 ppm 
residual in fish 
protein: 0.15% 

Food additive 
Approved, 

Regulation (EU) 
2015/407 

Approved; 
Permitted 

maximum levels: no 
safety concern due 

to low toxicity 

[74-76] 

Acids 

Trisodium 
phosphate 

C, I 7601-54-9 

Food additive; 
Permitted 

maximum levels: 
alcoholic beverages: 

GMP 
cheeses: 3.5% as 

anhydrous salt or 
4% total anhydrous 
salt each when in 
combination with 

other salts 

Food additive, 
GRAS; Permitted 
maximum levels: 

steam: GMP 

Not approved 

Approved; 
Permitted 

maximum levels: 
FAO: limits for total 

residual 
phosphorous: 3.52 
g/kg (humectants), 

1.32 g/kg 
(emulsifiers) 

[64,75,8
2] 

Sulfuric acid C 7664-93-9 

Approved; 
Permitted 

maximum levels: 
starch: GMP 

Food additive, 
GRAS; Permitted 
maximum levels: 

caramel, starch: GMP 
in sanitizers: varies 

with type and 

Not approved but 
preregistered; 

Permitted 
maximum levels: 

not required 
according to 

Approved;  [83] 



 
 

 

concentration of 
other components 

Regulation (EU) 
No 1146/2014 

Sodium 
hypochlorite 

C, I, E 7681-52-9 

Food additive, 
permitted on starch 

only; Permitted 
maximum 

levels:starch: GMP 

Food additive 
Approved, 

Regulation (EU) 
2017/1273 

Not approved 
[72,74-

76] 

Fatty acids varies 

124-07-2 
(C8:0), 

334-48-5 
(C10:0), 
143-07-7 
(C12:0), 
544-63-8 
(C14:0), 
57-10-3 
(C16:0), 
57-11-4 
(C18:0), 
112-80-1 
(C18:1), 
60-33-3 
(C18:2) 

Not approved 
except C18:0; 

Permitted 
maximum levels: 

GMP 

Approved: C8:0, 
C10:0, C12:0, C14:0, 

C16:0, 
C18:0 (GRAS), C18:1 

(GRAS), C18:2 
(GRAS) 

Approved: C7-
C20; Permitted 

maximum levels: 
GMP 

Approved: C8:0, 
C10:0, C12:0, C14:0, 
C16:0, C18:0, C18:1, 

C18:2; Permitted 
maximum levels: 

GMP 

[84-86] 

Bases 
Sodium 

bicarbonate 
I 144-55-8 

Food additive; 
Permitted 

maximum levels: 
Unstandardized 
confectionery, 
starch and salt: 

GMP 

Food additive, GRAS 
Not approved but 

preregistered 

Approved; 
Permitted 

maximum levels: 
FAO: generally 
GMP except for 
infants: 2 g/kg 

[87] 



 
 

 

Sodium 
hydroxide 

C, I 1310-73-2 

Food additive; 
Permitted 

maximum levels: 
when used together 

with sodium 
chloride and 

calcium oxide: 70 
ppm 

Food additive, 
GRAS; Permitted 
maximum levels: 

caramel: GMP 
food starch: 1 % 

Not approved 

Approved; 
Permitted 

maximum levels: 
FAO: generally 
GMP except for 
infants: 2 g/kg 

[83] 

Biguanides 
Chlorhexidine 

diacetate 
A, I, E 56-95-1 Not approved Not approved Not approved Not approved [66,79] 

Ionic liquids 
Alkyl 

methylimidazole 
chloride 

Varies n.a. Not approved Not approved Not approved Not approved [88-90] 

* Direct application of the chemicals is currently not approved by the ECHA. Active chlorine and chlorine dioxide released from chlorine containing chemicals 
such as hydrochloric acid, hypochlorous acid, sodium chlorate, sodium chlorite and tetrachlorodecaoxide complex are being approved. The release of active 
chlorine from sodium hypochlorite is approved; Substances generally prohibited from use in human food in the U.S. are listed under the Electronic Code of 
Federal Regulations, Title 21 §189. 
C ... Corrosive; A ... Acute toxicity; I ... Irritant; H ... Health Hazard; E ... Environment toxicity; F ... Flammable; G ... compressed Gas 
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