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artial List Of Ingredient 

Food ingredients may be "food additives" that are approved by FDA for specific uses or GRAS (generally 
recognized as safe) substances . A substance may be GRAS only if its genera' recognition of safety is based 
on the views of experts qualified to evaluate the safety of the substance_ GRAS status may be based either 
on a history of safe use in food prior to 1958 or on scientific procedures, which require the same quantity 
and quality of evidence as would be required to obtain a food additive regulation . Because GRAS status 
may be either affirmed by FDA or determined independently by qualified experts, FDA's regulations do not 
include all GRAS ingredients and the specific uses described in the GRAS regulations may not be 
comprehensive for the listed ingredients . 

The following list, which derives partially from FDA's regulations in Title 21 of the Code of Federal 
Regulations (21 GFR), includes approved food additives, substances whose GRAS status has been affirmed 
by FDA and substances that FDA fisted as GRAS based on a history of safe use in food . In addition, 
microorganisms and microbial-derived ingredients may be the subject of a GRAS notice . For further 
information, consult the summary fisting_of _GRAS ing-red_ients . 

The fist below includes some ingredients that are not listed in 21 CFR but have been the subject of opinion 
letters from FDA to individuals who asked whether FDA would object to the use of the ingredient in food on 
the basis of an independent GRAS determination. Because the list is not updated on a regular basis, 
questions about the regulatory status of microorganisms or microbial-derived ingredients that are not on this 
list may be directed to us via electronic mail at PREMARKT@VM.CFSAN .FDA,GOV . 

The following is a compilation of food additives fisted in Title 21 of the Code of Federal Regulations (21 
CFR) Part 172 and 173, which are derived from microorganisms . This list also includes seaweed sources. 
Conditions for their use are prescribed in the referent regulations and are predicated on the use of good 
manufacturing practices . 

To access the specific regulations listed below, type in the title number, 21, and then the section 
and part numbers, e.g . 172 and 155 at the Government Printing Office web site . 

§172.155 Natamycin derived from Streptomycos natalensis and Streptornyces chattanoogensis 

- - - -- ~172 .~25 Bakers yeast protein derived from Saccharomyces cerevisiae 

§172_590 Yeast-malt sprout extract, derived from Saccharornyces cerevisiae, SacLharornyces fragilis, 
Candida utifis 

Garrageenan, a hydrocolioid extractod from the following members of the families 
§172.C20 Gigartinaceae and Soliericeae of the class RodQphyceae (red seaweed): Chondrus crispus, 

Chondrus ocellatus, Eucheuma cottonii, Eucheurrra spinosum, Gi~prtina acicularis, Gigartina 
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~ I pistillata, Gigartina radula, Gigartin4+ sfellafa 

, §172 .655 
-- 

Furcefleran, the refined hydrocolioid extracted from Furcellaria fastigiafa of the class 
Rodophyceae (red seaweed) _ 

~172 .695 Xanthan Gum derived from Xanthornonas campestris 

§172 .725 
~. .._- 

Gibberefiic acid derived by fermentation from Fusarium rraoniliforn-ie 

~172.896 Dried yeasts, Saccharcsmyces cerevisiae, Saccharorrayces fragilis, and dried torula yeast, 
Candida ufiJis _ _ _ 

~172 .898 
- - 

~akers yeast glycan from Saccharcmyces cerevisiae ` 

§173.910 Amyloglucosidase derived from J;hizopus niveus for use in degrading gelatinized starch into 
constituent sugars 

~173.12Q Carbohydrase and celfuiase derived from AspergilJus nigerfor use an clam and shrimp 
processing 

§173 .? 30 Carbohydrase derived from fthizopcrs oryzae for use in the prod uction of dextrose from starch 

§173 .135 Catalase derived from M'icrococcus IysodeiJcticus for use in the manufacture of cheese 

§173 140 Esterase-lipase derived from J"vfucor miehei var. CoorPey et Frnerson as a flavor enhancer in . cheeses, fats and oils, and milk products 

~173 .145 Alpha-gafactosidase derived from JuJorteirella vinaceae var. ratfinoseutilizerfor use in the 
roduction of sucrose from s r b t p uga ee s 

§173 150 

Milk-clotting enzymes, microbial for use in the production of cheese (Milk-clotting enzymes are 
derived from Endothia parasifica~ Bacillus cereus, NJ ucr~r pusillus Lindt and AAuco r r rt~" eher and . AspergUlus oryzae modified to contain the gene for aspartic proteinase from Rhizomucor 
rniehei var Cooney et Emerson 

§173 .16Q Candida guilliermondii as the organi sm for ferm entation production of citric acid 

§173.165 Candida lipolytica for fermentation production of citric acid . 

§173.280 A solvent extraction process for recovery of citric acid from. Aspergillus nkqer fermentation 
liquor 

The following is a compilation of GRAS affirmed substances listed in 21 C FR part 184 which are derived 
from microorganisms . This list also includes seaweed sources. Conditions for their use are prescribed in the 
referent regulations and are predicated on the case of nonpathogenic and rzontoxicogenic strains of the 
respective organisms and on the use of current good manufacturing practice (184_'I (b)) . Please be aware 
that not all GRAS substances have been recorded as such and so this does noi represent a complete list of 
all microbial derived GRAS food ingredients . 

Acetic acid may be produced by fermlentation 
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§184 .1011 I[Alginic acid made from certain brown algae 

§184 .1012 Alpha-amylase enzyme preparation from Bacillus stearotherrr,ophilus used to hydrolyze 
edible starch to produce maltodextrin and nutritive carbohydrate sweeteners . 

Mixed carbohydrase and protease enzyme product derived from Bacillus licheniformis for use 
§184.1027 in hydrolyzing proteins and carbohydrates in the preparation of alcoholic beverages, candy, 

~ nutritive sweeteners and protein hydrolysates 

§184 .1051 ---- 
Lactic acid may be produced by fermentation 

§ 184.17 08, Propionic acid from bacterial fermentation 1 
§184A 115 Agar-agar, extracted from a number of related species of red algae class Rhodophyceae ~i 

Brown algae, to be used dried as :.~ flavor enhancer, are seaweeds of the species : Analipus 
japonicus, Eisenia bicyclis, Hizikia fusiforme, Kjeilman.iella gyrata . Laminaria angustata, 

§184 .1120 Laminaria longirruris, Larrtinaria L.ongissima, Laminaria ochotensis, Lafninaria claustonia, 
Laminaria saccharina, Larninaria o'igitata, Larminaria japonica, Macrocystis pyrifera, Petalonia 
fascia, Scytosiphon lome 

Red algae, to be used dried as a flavor enhancer, are seaweeds of the species: G'loiopeltis 
§184.1121 furcata, Porphyra crispata, Porhyra rieutata, Porhyra perl'vrata, Pori.yra suborbiculata, 

Porphyra tenera, Rhodynnenis pah-nata 

184A 133 § Ammonium alginate from certain brown algae 

Calcium alginate from certain brown algae 

§184.1318 
Giucono delta-lactone, by oxidation of D-glucose by microorganisms that are nonpathogenic 
and nontoxicogenic to man or other animals . These include but are not restricted to 
Aspergillus rriger and Acetobactor suboxydans 

Insoluble glucose isomerase enzyme preparations are derived fro;'n recognized species of 
precisely classified, nonpathogenic, and nontoxicogenic microorganisms ; including 

¬184.1372 Streptomyces rubiginosus, Actinoplane rrlissourieonsis, St~-eptomyces olivaceus, 
~ Streptomyces olivochrornogenes, and Bacillus coagulans grown in a pure culture 
fermentation that produces no anti biotic 

§184.1387 Lactase enzyme preparation from ,anclida pseudotropicalis for use in hydrolyzing lactose to 
lucose and alact Lg g ose 

§184 .1388 Lactase enzyme preparation from Kluyveromyces laUtls (previously called Saccharomyces 
lactis)for use in hydrolyzing lactose in milk 

§184.1420 Lipase enzyme preparation from Rhizopus niveus .used in the interesterfication of fats and 
oils . 

1 Nisin preparation from Lacfiococcus' lactis Lancefield Group N for use as an antimicrobial 
§184.1538 agent to inhibit the outgrowth of Clostridium botuiinurn spores and toxin formation in 

pasteurized cheese spreads . 

§184 .1613 Potassium alginate, the potassium salt of algini c acid, derived from certain brown algae 

§184.1685 Rennet (animal derived) and chymosin preparation from Escherichia coli K-12, 
Kluyveromyces marxianus var. lactis or AspergiUus niger var. awamori to coagulate milk in 
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cheeses and other dairy products 

j184.16Riboflavin biosynthesized by Erernotheciurn ash byii 

§184 .1724 Sodium alginate, the sodium salt of algirric acid, derived from certain brown algae 
- Butter starter distillate from milk ycultures of Streptococcus lactis, _ Streptococcus cremoris . § 184.'l848 Streptococcus lactis subspecies ctiacetyfactis, Leuconostr}c citovorum, L.euconostoc ; dextranicurn i ~ 

§184_1924 Urease enzyme preparation from Lacfobacilfus fermentum for use in the production of wine 
' § 184~1945 Vitamin B12 from Streptomyces griseus 

§184.'9950 Vitamin D, produced by ultraviolet irradiation of ergosterol isolated from yeast and related fungi 

- ;184 .1983 Bakers Yeast extract from Sacch~.~rorr~yces cerev~isiae 

§184 .19$5 Aminopeptidase enzyme preparation from Lactococcus fa~.tis use used as an option optional ingredier~t for flavor development in the rnar~ufacture of cheddar cheese . 

The following GRAS affirmed substances are listed in 2~i CFR Part 188 and are affirmed for use as substances added indirectly to food . Conditions for their use are prescribed in the referent regulations and are predicated on the use of nonpathogenic and nontoxicogenic strains of the respective organisms and on the use of current good manufacturing practice (186 .1(b)) . 

§186.1839 

Dextrans, made by fermentation of sucrose by Leuconostoc meser,teroides strain NRRL B-- 512(F) 

I Sorbose, made by oxidation of sorbitoi by A.cetobacfer xylsilurrt or by .Acetobacter 
Isuboxydans 

The following is a compilation of microbial derived enzymes which the FDA recognized as GRAS in opinion letters issued in the early 1989's . The opinions are predicated on the use of nonpathogenic and 
nontoxicogenic strains of the respective organisms and on the use of current good manufacturing practice . 

11 

Carbohydrase, celluiase, glucose oxidase-cataiase, pectinase, and lipase from ,4sp ergilfus niger 

[Carbohydrase and protease from Aspergillus oryzae 

~ Carbohydrase and protease frorn Bacillus subtifis ` ~- _ - 

Invertase from edible baker's yeast or brewe r's yeast (Saccbaromyces cerevisiae 
) 
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The following is a compilation of foods for human consumption listed in 21 t:,FR Parts 131, 133, 136 and 13? that may contain or be derived from microorganisms . 

~ 
Acidified milk, with or without the addition of characterizing microbial organisms, and aroma - 

§131 .111 and flavor - producing microbial culture . Conditions for their use are prescribed in the referent 
regulations 

§131 .200 Yogurt made by the lactic acid-producing bacteria Lactobacillus hulgancus and Streptococcus 
~~ thermophilus 

1 ~ ~131 .106 ~Blue cheese, characterized by the presence of the mold Penicillium roquefortii 

~133.113 Cheddar cheese, subjected to the action of a lactic acid producing bacterial culture and 
clotting enzymes of animal, plant or microbial origin used in curing or flavor development 

~136.110 Bread, rolls, and buns may conta in as optional ingredients lactic-acid producing bacteria 
~13~.105 Flour may contain alpha-a mylase obtained from the fungus Aspergillus oryzae 

and yogurt (§ 131 .200), provided that the mandatory cultures of Lactobacillus bulgaricus and Streptococcus 
thermophillus are also used in the yogurt . 

cultured milk (which includes buttermilk) (§ 131 .112), sour cream (§ 131 .1 ti0), cottage cheese (FS 133 1281 
3cidophrlus, as optional ingredients in specified standardized foods. These bacteria are permitted for use in 

--Prior sanctions were granted for the use of harrnless lactic acid producing bacteria, such as Lactobacillus 
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