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Food Additives

Over 2,000 compounds approved as 

food additives in the US

 List continuously changing due to additions 

and deletions

Necessary for meeting the demands of a 

continuous, adequate supply of a 

substantial variety of food items



Numbering

 To regulate and inform consumers, food additives are 

assigned a unique number

 Initially these were the "E numbers" used in Europe for all 

approved additives

 This scheme has now been adopted and extended by 

the Codex Alimentarius Commission to internationally 

identify all additives, regardless of whether they are 

approved for use.

 E numbers are all prefixed by "E,” but countries outside 

Europe use only the number, whether the additive is 

approved in Europe or not. 

 Example: acetic acid is written as E260 on products sold 

in Europe, but is simply known as additive 260 in some 

countries. 

http://en.wikipedia.org/wiki/Acetic_acid


Controversies With Food Additives

 The additives in question are from the following key 

categories: 

 Colors (code numbers in the 100 range) add or restore color 

to foods 

 Preservatives (200 range) help protect against food 

deterioration caused by micro-organisms 

 Antioxidants (300 range) slow or prevent the oxidative 

deterioration of foods, such as when fats and oils go rancid 

 Artificial sweeteners (including intense sweeteners in the 900 

range, and bulk sweeteners such as sorbitol, 420) impart a 

sweet taste for fewer kilojoules than sugar 

 Flavor enhancers (mainly in the 600 range) improve the flavor 

and/or aroma of food 

 Said to cause allergies and hyperactivity

http://www.choice.com.au/Reviews-and-Tests/Food-and-Health/Food-and-drink/Safety/Food-additives/Page/Colours.aspx
http://www.choice.com.au/Reviews-and-Tests/Food-and-Health/Food-and-drink/Safety/Food-additives/Page/Preservatives.aspx
http://www.choice.com.au/Reviews-and-Tests/Food-and-Health/Food-and-drink/Safety/Food-additives/Page/Antioxidants.aspx
http://www.choice.com.au/Reviews-and-Tests/Food-and-Health/Food-and-drink/Safety/Food-additives/Page/Artificial%20sweeteners.aspx
http://www.choice.com.au/Reviews-and-Tests/Food-and-Health/Food-and-drink/Safety/Food-additives/Page/Flavour%20enhancers.aspx




21 CFR 170.3  Definitions

 Determining safety (10)

 The term nonperishable processed food means any processed 

food not subject to rapid decay or deterioration that would 

render it unfit for consumption

 Examples: flour, sugar, cereals, packaged cookies, and crackers 

 Food categories to establish tolerances or limitations 

(43)

 Egg products, including liquid, frozen, or dried eggs, and egg 

dishes made therefrom

 Examples: egg roll, egg foo young, egg salad, and frozen 

multicourse egg meals, but not fresh eggs  

 Describing physical or technical functional effects (32)

 “Emulsifiers and emulsifier salts'': Substances which modify 

surface tension in the component phase of an emulsion to 

establish a uniform dispersion or emulsion



21 CFR 170.6  

Opinion Letters of Food Additive Status
 The FDA has given informal written opinions to inquiries as to the 

safety of articles intended for use as components of, or in contact 

with, food

 Prior to the enactment of the Food Additives Amendment of 1958, 

these opinions were given pursuant to a section of the FDCA, which 

reads: "A food shall be deemed to be adulterated if it bears or 

contains any poisonous or deleterious substance which may render 

it injurious to health.”

 Since enactment of the Food Additives Amendment, the FDA has 

advised inquirers that an article: 

 (1) Is a food additive within the meaning of section 201 of the act; or 

 (2) Is generally recognized as safe (GRAS); or 

 (3) Has prior sanction or approval under that amendment; or 

 (4) Is not a food additive under the conditions of intended use. 



21 CFR 170.15

Adoption of Regulation on Initiative 

of Commissioner

 The Commissioner, upon 
his own initiative, may 
propose the issuance of 
a regulation prescribing, 
with respect to any 
particular use of a food 
additive, the conditions 
under which such 
additive may be safely 
used

 Notice of such 
proposal shall be 
published in the FR and 
shall state the reasons 
for the proposal



21 CFR 170.17

 A food additive or food containing a food additive intended for 

investigational use by experts shall be exempt from the requirements 

of section 409 of the Act under the following conditions:

 If intended for investigational use in vitro or in laboratory research 

animals, it bears a label with the warning:

 Caution. Contains a new food additive for investigational use only in laboratory 

research animals or for tests in vitro. Not for use in humans.

 If intended for use in animals other than laboratory research 

animals and if the edible products of the animals are to be 
marketed as food, it bears a label with the warning:

 Caution. Contains a new food additive for use only in investigational animals. 

Not for use in humans. Edible products of investigational animals are not to be 

used for food unless authorization has been granted by the U.S. Food and Drug 

Administration or by the U.S. Department of Agriculture.

 If intended for nonclinical laboratory studies in food-producing 

animals    



21 CFR 170.18  
Tolerances for Related Food Additives

 Food additives that cause similar or related pharmacological 

effects will be regarded as a class and, in the absence of 

evidence to the contrary, as having additive toxic effects

 Tolerances established for such related food additives may limit 

the amount of a common component that may be present, or 

may limit the amount of biological activity (such as 

cholinesterase inhibition) that may be present or may limit the 
total amount of related food additives that may be present

 Where food additives from two or more chemicals in the same 

class are present in or on a food, the tolerance for the total of 

such additives shall be the same as that for the additive having 

the lowest numerical tolerance in this class



 Where residues from two or more additives in the same class 

are present in or on a food and there are available methods 

that permit quantitative determination of each residue, the 

quantity of combined residues that are within the tolerance 

may be determined by:

 the quantity of each residue present.

 Dividing the quantity of each residue by the tolerance that 

would apply if it occurred alone, and multiply by 100 to 

determine the percentage of the permitted amount of 

residue present. 

 Adding the percentages so obtained for all residues present.

 Sum of the percentage shall not exceed 100% 

21 CFR 170.18  
Tolerances for Related Food Additives



21 CFR 170.19

Pesticide Chemicals in Processed Food

 When pesticide chemical residues occur in processed foods 

due to the use of raw agricultural commodities that bore or 

contained a pesticide chemical in conformity with an 
exemption granted or a tolerance prescribed under section 

408 of the Act, the processed food will not be regarded as 

adulterated so long as good manufacturing practice has 

been followed in removing any residue from the raw 

agricultural commodity in the processing (such as by peeling 

or washing) and so long as the concentration of the residue 

in the processed food when ready to eat is not greater than 

the tolerance prescribed for the raw agricultural commodity.

 It’s fine if it’s washed or peeled and the amount of 

residue is less than the tolerance prescribed.



21 CFR 170.20  

General Principles for Evaluating the 

Safety of Food Additives 

 In reaching a decision on any petition filed under section 409 

of the Act, the Commissioner will give full consideration to the 
specific biological properties of the compound and the 

adequacy of the methods employed to demonstrate safety 

for the proposed use

 Upon written request describing the proposed use of an 

additive and the proposed experiments to determine its 

safety, the Commissioner will advise a person who wishes to 

establish the safety of a food additive whether he believes 

the experiments planned will yield data adequate for an 
evaluation of the safety of the additive



21 CFR 170.22  

Safety Factors to be Considered

A food additive for use by man will not 

be granted a tolerance if it exceeds 

1/100th of the maximum amount 

demonstrated to be without harm to 

experimental animals



General recognition of safety based upon 

scientific procedures shall require the same 

quantity and quality of scientific evidence as is 

required to obtain approval of a food additive 

regulation for the ingredient

 A substance used in food prior to January 1, 

1958, may be generally recognized as safe 

through experience based on its common use 

in food

21 CFR 170.30

Eligibility for Classification as GRAS



21 CFR 170.45 

Fluorine-containing Compounds

Commissioner of Food and Drugs has 

concluded that it is in the interest of the 

public health to limit the addition of 

fluorine compounds to foods 

 to that resulting from the fluoridation of public 

water supplies as stated in Sec. 250.203 of this 

chapter

 to that resulting from the fluoridation of 

bottled water



Food Additives in

Beverages and

Water



Arizona Green Tea 

with Ginseng & Honey

 Ingredients: premium 

brewed green tea 

using filtered water, 

high fructose corn 

syrup, honey, citric 

acid, natural flavors, 

ginseng extract, 

vitamin C



Minute Maid 10% Orange Juice

 Ingredients: pure filtered water, high fructose corn syrup, 

orange juice from concentrate, less than 0.5% of: natural 

flavors, citric acid (provide tartness), annatto and 

turmeric (for color)



Pepsi

 Ingredients: carbonated 

water, high fructose corn 

syrup, caramel color, 

sugar, phosphoric acid, 

caffeine, citric acid, 

natural flavor



Blueberry Jam (Sugar Free)

 Ingredients: water, polydetrose, maltodextrin, blueberries, 
fruit pectin, locust bean gum, citric acid, natural flavor, 

potassium sorbate (preservative), sucralose (non nutritive 

sweetner), red 40, calcium chloride, blue 1



Food Additives

Gum

Color additives

Water fluoride additives



Gum

Function:

Water control by hydrogen bonding

Film formation

Protein reactivity

Gel formation

Soluble dietary fiber

Modify rheology

Emulsification



 This status list, formerly called Appendix A of the Investigations 
Operations Manual (IOM), provides current information 
concerning color additives, and will enable you to determine 
the status and limitations of most color additives likely to be 
encountered in a food, drug, device, or cosmetic 
establishment.

 To maintain concise form, this list is limited in many respects 
involving certification, regulations, labeling, etc. For specific 
details concerning these matters, please refer to the source 
documents, Code of Federal Regulations (CFR, Title 21, Parts 
70 to 82) and to the Federal Food, Drug, and Cosmetic Act, as 
amended, Sections 601(e), 602(e), 706, [21 U.S.C. 361(e), 
362(e), 376] and as it pertains to Sections 201(s)(3) and (t), 
402(c), 403(m), 501(a), and 502(m) [21 U.S.C 321(s)(3), and (t), 
342(c), 343(m), 351(a), and 352(m)].

Color Additive Status List



 Any color additives not included in this listing 
and found in the possession of manufacturers or 
processors where they may be used in foods, 
drugs, devices, or cosmetics should be referred 
to your district for consideration. Your Servicing 
Laboratory for color analysis is also a good 
reference source.

 LAKES: Color additive lakes are provisionally 
listed under 21 CFR 81.1. Part 82 of 21 CFR 
explains how lakes may be manufactured and 
named and lists the color additives that may be 
used to manufacture lakes. All lakes are subject 
to certification.

Color Additive Status List



Color Additive Status List
 LIST 1

 Color additives subject to certification and permanently listed 
(unless otherwise indicated) for use in FOOD. Most are also 
listed for use in DRUGS AND COSMETICS as noted. (None of 
these colors may be used in products that are for use in the 
area of the eye, unless otherwise indicated).

 LIST 2

 Color additives subject to certification and permanently listed 
(unless otherwise indicated) for DRUG AND COSMETIC use. 
(None of these colors may be used in products that are for use 
in the area of the eye unless otherwise indicated)

 LIST 3

 Color Additives subject to certification and permanently listed 
(unless otherwise indicated) for use in EXTERNALLY APPLIED 
DRUGS & COSMETICS. (None of these colors may be used in 
products that are for use in the area of the eye)



 LIST 4

 Color additives exempt from certification and permanently 
listed for FOOD use.

 LIST 5

 Color additives exempt from certification and permanently 
listed for DRUG use. (None of these color additives may be 
used in products that are for use in the area of the eye, 
unless otherwise indicated.).

 LIST 6

 Color additives exempt from certification and permanently 
listed for COSMETIC use. (None of these colors may be used 
in products that are for use in the area of the eye, unless 
otherwise indicated)

 LIST 7

 Color additives exempt from certification (unless otherwise 
indicated) and permanently listed for use in MEDICAL 
DEVICES

•http://www.fda.gov/ForIndustry/ColorAdditives/ColorAdditiveInventories/ucm106626.htm

http://www.fda.gov/ForIndustry/ColorAdditives/ColorAdditiveInventories/ucm106626.htm


Water Fluoridation Additives

 Community water systems in the United States use one of 
three additives for water fluoridation. Decisions on which 
additive to use are based on cost of product, product-
handling requirements, space availability, and 
equipment.

 The three additives are:

 Fluorosilicic acid: a water-based solution used by most 
water fluoridation programs in the United States. 
Fluorosilicic acid is also referred to as hydrofluorosilicate, 
FSA, or HFS.

 Sodium fluorosilicate: a dry additive, dissolved into a 
solution before being added to water.

 Sodium fluoride: a dry additive, typically used in small 
water systems, dissolved into a solution before being 
added to water.

http://www.cdc.gov/Fluoridation/fact_sheets/engineering/wfadditives.htm#4

http://www.cdc.gov/Fluoridation/fact_sheets/engineering/wfadditives.htm


Regulatory Scope on Additives

 The U.S. Environmental Protection Agency (EPA) has 
authority over safe community drinking water, as 
specified in the Safe Drinking Water Act. All additives 
used at water treatment plants, including fluoride 
additives, must meet strict quality standards that assure 
the public’s safety. These additives are subject to a 
system of standards, testing, and certificates by the 
American Water Works Association (AWWA), and the 
National Sanitation Foundation/American National 
Standards Institute (NSF/ANSI). Both of these entities are 
nonprofit, nongovernmental organizations.

 A good reference document on drinking water 
treatment quality assurance practices by governmental 
authorities in various countries is from the Australian 
Drinking Water Treatment Chemical Working Party of the 
National Health and Medical Research Council. It also 
gives context to the United States AWWA and NSF/ANSI 
standards and practices.

http://www.cdc.gov/Fluoridation/fact_sheets/engineering/wfadditives.htm#4

http://www.cdc.gov/Fluoridation/fact_sheets/engineering/wfadditives.htm


EPA Regulatory Criteria for 

Fluoride Additives

 Studies have shown that silicofluorides achieve virtually 
complete dissolution and ionic disassociation at the 
concentrations they are added to the drinking water. 
The equilibrium reached at the pH, temperature, and 
fluoride concentration used in water fluoridation 
account for this. One study reported that no 
intermediates or other products were observed at pH 
levels as low as 3.5. (Finney WF, Wilson E, Callender A, 
Morris MD, Beck LW. Reexamination of 
hexafluorosilicate hydrolysis by fluoride NMR and pH 
measurement. Environ Sci Technol 2006;40:8:2572).

 The studies that examined potential health effects 
from sodium fluoride additives in drinking water should 
also apply to FSA because of the same disassociation 
results

http://www.cdc.gov/Fluoridation/fact_sheets/engineering/wfadditives.htm#4

http://www.cdc.gov/Fluoridation/fact_sheets/engineering/wfadditives.htm


FDA Regulatory Criteria for 

Fluoride

 The U.S. Food and Drug Administration (FDA) 
does not regulate additives to community 
drinking water, because its regulatory reach 
concerns the safety and efficacy of food, 
drugs, or cosmetic-related products. 
Because the FDA has authority over bottled 
water as a consumer beverage (Federal 
Register, Volume 44, No. 141, July 20, 1979), 
they do regulate the intentional addition of 
fluoride to bottled water and requires 
labeling identifying the additive used. 
Bottlers typically use NSF/ANSI Standard 60-
certified fluoride product.

http://www.cdc.gov/Fluoridation/fact_sheets/engineering/wfadditives.htm#4

http://www.cdc.gov/Fluoridation/fact_sheets/engineering/wfadditives.htm


Additives 

in 

Meat



Classification

 Two areas

Food additives

 Meat and Poultry – Some Common Additives
 Meat

 A blending of meat from two different spices

 Non-meat

 The significant ones

Color additives



Non-meat additives used in meat

 Types of Additives

 Antioxidant

 Substances added to foods to prevent the 
oxygen present in the air from causing 
undesirable changes in flavor or color.

 BHA, BHT, Tocopherol
 Binder

 A substance that may be added to foods to 
thicken or improve texture.

 Emulsifier

 Substance added to products, such as meat spreads, to 
prevent separation of product components to ensure 
consistency.

 lecithin, and mono- and di-glycerides



Non-meat additives used in meat (cont)

 Types of additives (cont)

 Humecant

 Substance added to foods to help retain 
moisture and soft texture. 

 glycerine 
 Texturizers, stabilizers, and thickeners

 Used in foods to help maintain uniform texture 
or consistency.

 commonly called binders

 gelatin and carrageenan



Additives used in meat

 1. Salt

 Salt apart from having sensory functions in most of the products has preservative 
action for cured meat products . 

 Salt also helps in extraction of the soluble proteins which help in binding of 
restructured meat products. 

 Salt is used both in dry cure as well as brining. 

 Only food grade salt should be used. 

 The brine concentration used is calculated as – Percent salt in meat Percent brine: 
Percent salt in meat 
------------------------------------------------------ x 100 
Percent water in meat + percent salt 

 Now a days some consumers wish to have less sodium due to its relationship with 
hypertension and to reduce that potassium chloride has been used to substitute 
sodium chloride upto a 40% level. The use in a ratio of 40 : 60 reduces sodium 
upto 34 – 35 %.



Additives used in meat

2. Nitrates and nitrites
 They are mainly used for the following reasons-

a) stabilizing the color component
b) bacteriostatic properties specially the Clostridium botulinum.
c) characteristic flavor of cured meat
d)to check rancidity. 
e) to check warmed over flavor. 

 The federal meat inspection permits use of following quantities of nitrate– 7lb 
to 100gal pickle 3 ½ oz to 100 lb meat (dry cure) 2 3/4 oz to 100 lb chopped 
meat. 

 Tthe use of nitrite is permitted as below – 2lb to 100gal pickle 3 ½ oz to 100 
lb meat (dry cure) 2 3/4 oz to 100 lb chopped meat 

 The finished product should not have more than 200 ppm of nitrite (bacon 
120 ppm) and is variable for different products. 

 As the nitrates and nitrites are used in small levels therefore they should be 
dissolved in water prior to use to ensure uniform distribution. 



Additives used in meat
 3. Ascorbate/erythorbate 

a) sodium erythorbate or ascorbate creates reducing conditions in 
meat which speed up the rate of conversion of nitrite to nitric oxide 
which is important for stabilizing the meat color
b) Ascorbate helps in stabilizing cured meat color by reducing the 
sensitivity of this color to fading under retail displays. 
c) They also inhibit the formation of nitrosamines in cured products.

 4. Acidulants

 Food grade acidulants like GDL ( dlucono - delta lactone) are used. 

 Produces similar tangy flavor as natural fermentation. 

 It is used at 0.5 percent level except in genoa salami where it is 
permitted at 1 percent level.



Additives used in meat

 5. Alkaline phosphates

 Used to increase water holding capacity of meat products. 

 They reduce the degree of purge in canned and cooked products. 

 They reduce oxidative rancidity, by reducing the pro-oxidant activity of heavy 
metals in the salt. 

 There is some improvement in the color stability and flavor. 

 Have an antioxidant effect. 

 USDA has approved for use in curing brines the sodium tripolyphosphate, 
sodium hexametaphosphate,
sodium acid pyrophosphate , Sodium pyrophosphate , monosodium phosphate 
and disodium phosphate. 

 The use of the above is restricted to an amount which will result in not more 
than 0.5 percent in the finished product. There is about 0.1 percent of naturally 
occurring phosphate in meat which must be considered in the analysis when 
phosphates are added. 

 Addition of too much of phosphate may result in formation of crystals or 
whiskers and mayimpart a soapy taste. 



Additives used in meat

 6. Sugars

 Variety of sugars are added to meat products like sucrose, dextrose, corn syrup solids, maple 
syrup,
honey etc. 

 They are added for flavoring and also has some preservative action. 

 Most sugars except sorbitol enhance the browning of meat products during cooking and may not 
be 
advantageous. 

 Some of sugars also provide reducing conditions in the sausage products and thereby improve the 
shelf life. 

 Dextrose is essential in fermented sausages as a substrate for growth of fermenting bacteria. 

 7. Milk powder

 Non fat dried skim milk powder is used in a number of sausages. 

 Normally calcium reduced form of skim milk powder is used as calcium is said to interfere with 
protein 
solubility. 



Additives used in meat

 8. Cereal flour
 They are principally starch and their function varies with the source. 

 Generally added to lower quality products for economical reasons. 

 They improve binding quality, cooking yield and slicing characteristics. 

 9. Soy protein 
 Soy flour which is finely ground product contains about 50 percent protein is used in 

meat loaves
to bind water. 

 Soy grits can be used in meat products intended as pizza toppings and meat patties. 

 Textured soy protein used in meat patties and meat loaves. 

 Soy protein concentrate available as coarse granules or grits is used in emulsion type 
sausages. 

 Soy protein isolate is used as binder as well as an emulsifier. 

 The levels of soy products in meats should be regulated so that they impart the 
beany flavor to the 
meat products. 



Additives used in meat

 10. Spices, seasonings, flavorings

 They can be used as ground spice mixes, as extracts or in combination. 

 The levels depend upon the recipes and formulations of different products. 

 11. Antioxidants 

 Various antioxidants like BHA ( butylated hydroxy- anisole ), BHT ( butylated 
hydroxytoluene ) and 
propyl gallate. 

 The levels should not exceed the USDA recommendations. 

 Alpha tocopherol is a new range of antioxidant which is being used as 
antioxident. 

 Some of the spices too have antioxidant effects. 



Additives used in meat

 12. Antimycotic agents

 There are some these compounds which are used in meat products which experience 
mold growth. The 
compounds are potassium salts of sorbic acid, propylparaben etc. 

 13. Monosodium glutamate

 It is used as a flavor enhancer in some of the meat products. 

 14. Sodium lactate

 It is a neutral substance ( pH 6.5-7.5) which does not alter the pH when added to the 
products. 

 The effect of undissociated acids such as sodium lactate has been attributed to cross 
molecular
membranes and acid crosses the membrane barrier to acidfy the cell interior. 



Labeling about Additives in Meat and 

Poultry Products
 Don’t need naming

 Natural flavors, flavors, or natural flavoring on 
meat and poultry labels without naming each one
 Because they are used primarily for their flavor 

contribution and not their nutritional contribution. 

 e.g. Modified food starch

 Need naming

 dried meat, poultry stock, meat extracts, or 
hydrolyzed protein must be listed on the label by 
their common or usual name 
 Because their primary purpose is not flavor. 

 e.g. Hydrolyzed (source) protein

 Color additives

must be declared by their common or usual 
names on labels



Labeling about Additives in Meat and 

Poultry Products





Viruses as Food Additives 

for Meats 

 The Food and Drug Administration (FDA) has approved the use 
of 'bacteria eating' viruses as food additives in ready-to-eat 
meat and poultry to protect against Listeria, and offer the 
industry an interesting alternative. 

 Despite the approval from the FDA for LMP-102, the ingredient 
must also comply with the Federal Meat Inspection Act and/or 
the Poultry Meat Inspection Act, both of which are 
administered by the USDA, before it can be used in ready-to-
eat meat and poultry products.



Food Additives Song

 http://www.youtube.com/watch?v=XthZ7rFPKh8

http://www.youtube.com/watch?v=XthZ7rFPKh8

