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ABSTRACT The Association of American Feed Con
trol Official (AAFCO) formed the Canine (1990-1991)
and Feline (1991-1992) Nutrition Expert Subcommit
tees to update the requirements for substantiation of
"complete and balanced" claims for pet foods sold in
the united States. There are two means by which a
company may substantiate nutritional adequacy for a
dog or cat food. The first means is by formulating the
food so that nutrient levels fall within the ranges as
established in the AAFCO Dog and Cat Food Nutrient
Profiles. These profiles replace the National Research
Council recommendations as the recognized authority
in the United States as that term is applied to AAFCO
regulations. Levels of nutrients are based on practical
formulations of pet foods with adjustments to account
for bioavailability of nutrients in commonly used ingre
dients. Separate profiles for adult maintenance and
growth and reproduction are set, and maximum levels
of some nutrients are also established. The second
means of substantiation is through the conduct of feed
ing trials following AAFCO protocols. J. Nutr. 124:
2535S-2539S, 1994.
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The Association of American Feed Control Officials
(AAFCO) is an advisory body comprised of represen
tatives from the individual states of the United States.
A primary function of AAFCO is the publication of
model laws, animal feed regulations and ingredient
definitions, all of which a state may adopt as a part of
its own feed laws and regulations. Included in the
model regulations are means for substantiation of nu
tritional adequacy for "complete and balanced" dog
and cat foods.
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Means of substantiation

There are two means of substantiating the nutri
tional adequacy of a pet food. The first method re
quires the product to be formulated so that essential
nutrient levels fall with the ranges as set in the AAFCO
Nutrient Profiles. The second method requires a pet
food manufacturer to conduct animal feeding trials in
accordance with AAFCO protocols. Pet foods that
successfully pass the feeding trials are exempt from
the requirement to meet the profiles.

Historically, AAFCO has relied on the publications
of the National Research Council (NRC) as its "rec
ognized authority on animal nutrition" with respect

to the levels of nutrients that constituted a complete
and balanced dog or cat food (NRC 1974, 1978, 1985,
1986). This reliance became problematic with the most
recent of the NRC publications. The 1985 and 1986
editions reflected more recent knowledge of canine
and feline nutrition, but their recommendations were
not in a format readily usable by AAFCO or the pet
food industry. As a result, AAFCO elected to continue
to use the outdated 1974 and 1978 recommendations.

In 1990, the AAFCO Canine Nutrition Expert
(CNE) Subcommittee was established to address this
problem. The report of the CNE Subcommittee be
came the AAFCO Dog Food Nutrient Profiles (Table
1) (AAFCO 1992). Compared with the 1974 NRC ree-
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2536S SUPPLEMENT

TABLE 1

AAFCO Nutrient Pronies for dog food-

Nutrient Units dry matter Growth/reproduction minimum Adult maintenance minimum Maximum

ProteinArginineHistidineIsoleucineLeucineLysineMethionine-cystinePhenylalanine-tyrosineThreonineTryptophanValineFat1Linoleic

acidMineralsCalciumPhosphorusCa/P

ratioPotassiumSodiumChlorideMagnesiumIron3CopperManganeseZincIodineSeleniumVitaminsVitamin

AVitamin
DVitmain
EThiamine4RiboflavinPantothenic

acidNiacinPyridoxineFolie

acidVitamin
B-12Cholineg/kgg/kgg/kgg/kgg/kgg/kgg/kgg/kgg/kgg/kgg/kgg/kgg/kgg/kgg/kgg/kgg/kgg/kgg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kg2206.22.24.57.27.75.38.95.82.04.880101081:1634.50.4807.35.01201.50.111.50.0125501.02.21011.41.00.180.02212001805.11.83.75.96.34.37.34.81.63.95010651:160.60.90.4807.35.01201.50.111.50.0125501.02.21011.41.00.180.022120025162:1330002501000502150.1251000

1Presumes an energy density of 14.6 kj ME/g, based on the "modified Atwater" values of 14.6, 35.6 and 14.6 kj ME/g for protein, fat
and carbohydrate (nitrogen-free extract), respectively. In rations > 16.7 kj ME/g, the concentration of all other nutrients should be increased
proportionately; rations <14.6 kj ME/g should not be corrected for energy.

2 Although a true requirement for fat per se has not been established, the minimum level was based on recognition of fat as a source of
essential fatty acids, as a carrier of fat-soluble vitamins, to enhance palatability and to supply an adequate energy density.

3 Because of very poor bioavailability, iron from carbonate or oxide sources that is added to the diet should not be considered as contributing

to the nutritional iron in the diet.
4 Because processing may destroy up to 90% of the thiamin in the diet, allowances in formulation should be made to ensure the minimum

nutrient level is met after processing.

ommendations, there are two separate AAFCO profiles
(one for growth and reproduction and one for adult
maintenance), instead of just one for all life stages.
This allows dog foods formulated for the maintenance
of adult dogs to contain lower amounts of some nu
trients. Also, out of concern for the risk of nutrient
excess, maximum limits on the amounts of calcium,
phosphorus, magnesium, fat-soluble vitamins and
most trace minerals in dog foods were established
(Hazewinkel 1989, Hedhammer et al. 1974, NRC

1980, NRC 1987). Where specific data were lacking
in dogs, data on other species were extrapolated.

The new profile for growth and reproduction raises
the minimum amount of fat required. In the practical
experiences of the subcommittee members, this was
deemed necessary to increase the energy content to
appropriate levels. Also increased in both profiles are
the levels of zinc and iron (Chausow and Czarnecki-
Maulden 1987, Saneckietal. 1982). On the other hand,
the levels of calcium, phosphorus and sodium chloride
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TABLE 2

AAFCO Nutrient Profiles for cat foods1

Nutrient Units dry matter Growth/reproduction minimum Adult maintenance minimum Maximum

ProteinArginineHistidineIsoleucineLeucineLysineMethionine-cystineMethioninePhenylalanine-tyrosinePhenylalaineTaurine

(extruded)Taurine
(canned)ThreonineTryptophanValineFat2Linoleic

acidArachidonic
acidMineralsCalciumPhosphorusPotassiumSodiumChlorideMagnesium3Iron4CopperIodineZincManganeseSeleniumVitaminsVitamin

AVitamin
DVitamin
E5Vitamin
K6Thiamin7RiboflavinPyridoxineNiacinPantothenic

acidFolie
acidBiotin8Vitamin

B-12Choline9g/kgg/kgg/kgg/kgg/kgg/kgg/kgg/kgg/kgg/kgg/kgg/kgg/kgg/kgg/kgg/kgg/kgg/kgg/kgg/kgg/kgg/kgg/kgg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kgmg/kg30012.53.15.212.512.011.06.28.84.21.02.07.32.56.29050.21086230.88050.35757.50.12.70.01875300.15.04.04.0605.00.80.070.02240026010.43.15.212.58.311.06.28.84.21.02.07.31.66.29050.2656230.48050.35757.50.11.50.0125300.15.04.04.0605.00.80.070.0224001520002250.25

1 Presumes an energy density of 16.7 kj ME/g, based on the "modified Atwater" values of 14.6, 35.6 and 14.6 kj ME/g for protein, fat
and carbohydrate (nitrogen-free extract), respectively. In rations that contain >18.8 kj ME/g, the concentration of all other nutrients should
be increased proportionately,- rations <16.7 kj ME/g should not be corrected for energy.

2 Although a true requirement for fat per se has not been established, the minimum level was based on recognition of fat as a source of
essential fatty acids, as a carrier of fat-soluble vitamins, to enhance palatability, and to supply an adequate energy density (NRC 1986).

3 In general, if the mean urine pH of cats fed ad libitum is not below 6.4; the risk of struvite urolithiasis increases as the magnesium

content of the diet increases.
4 Because of very poor bioavailability, iron from carbonate or oxide sources that is added to the diet should not be considered as contributing

to the level of nutritional iron in the diet.
5 Add 10 mg vitamin E above minimum level per gram of fish oil per kilogram of diet (NRC 1986).
6 Vitamin K does not need to be added unless diet contain >25% fish on a dry matter basis.
7 Because processing may destroy up to 90% of the thiamin in the diet, allowances in formulation should be made to ensure the minimum

nutrient level is met after processing.
8 Biotin does not need to be added unless diet contains antimicrobial or antivitamin compounds (NRC 1986).
9 Methionine may substitute for choline as a methyl donor at a rate of 3.75 pans for 1 part choline by weight when methionine exceeds

6.2 g/kg (NRC 1986).
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2538S SUPPLEMENT

(salt) are lowered compared with the 1974 NRC rec
ommendations, especially for adult maintenance dog
foods (Henrikson 1968, Jenkins and Phillips 1960,
NRC 1985). In addition to setting levels for amounts
of calcium and phosphorus individually, minimum
and maximum ranges for the calcium-to-phosphorus
ratio have been set. The new profiles also establish
minimum required amounts of essential amino acids,
as well as protein. Amino acid requirements were also
recommended in the 1985 NRC edition but not the
1974 edition. Changes in the amounts of some of the
amino acids compared with the 1985 NRC recom
mendations were also incorporated (Biaza et al. 1982,
Czarnecki and Baker 1982, Hirakawa and Baker 1985,
Hirakawa and Baker 1986).

The Feline Nutrition Expert (FNE) Subcommittee
was formed in 1991 to address the same issue in cat
foods and the NRC recommendations. The FNE Sub
committee updated the cat food nutrient profiles in a
manner similar to that of dog foods (Table 2) (AAFCO
1993). Taurine levels were established for both ex
truded and canned products, with higher levels in
canned foods to account for the lower availability of
taurine in these products (Douglass et al. 1991). Mod
ifications in the levels of protein, calcium, phosphorus,
potassium, zinc and niacin were also made compared
with the 1978 NRC recommendations (Buffington et
al. 1991, NRC 1986). A minimum level of vitamin K
activity in products containing high amounts of fish
was established (Strieker 1991). Maximum levels of
some nutrients (methionine, zinc and vitamins A and
D) were also established (Fau et al. 1987, NRC 1980,
NRC 1987).

In addition to establishing new nutrient profiles for
cat foods, another charge of the FNE Subcommittee
was to revise the AAFCO feeding trial protocols for
both dog and cat foods. The number of animals were
increased from six to eight per test diet. Also, more
specific statistical methodology was incorporated. For
a diet to pass under the new protocols, mean values
of parameters in the treatment group animals may not
be significantly different from mean values in the con
trol group animals, whereas values under the old pro
tocols had to fall within a range of "normal" values.
Animals under the old protocols could show profound
drops in hemoglobin values, for example, and yet if
values remained in the normal range the diet would
pass. This treatment effect is better detected by use of
the new methods.

Many "loopholes" were also filled to better preserve
data integrity. For example, under the old protocols a
certain number of animals had to successfully pass the
test, but the protocols did not specify how many an
imals could be put on test. Theoretically, an unlimited
number of animals could be put on test to replace those
removed for "nonnutritional reasons" until enough
passed. Now, <25% of animals put on test may be
removed.

Some new serum chemistry analyses were also
added to the protocols. For example, whole blood tau
rine levels must be determined on all cats in the tests.
Also, serum alkaline phosphatase levels must be run
on animals during the maintenance trials. The latter
test is intended to assure adequate calcium in the diet,
whereas the previous maintenance trial would not be
able to detect an adverse effect. The subcommittee
recognized that this parameter was not ideal in terms
of specificity or sensitivity, but weighed potential
benefit against the cost and impracticality of other
means (e.g., parathormone assays, bone densitometry).

Unequivocal proof of a product's nutritional ade
quacy for all animals under all conditions can never
be achieved. However, with the changes in both the
nutrient profiles and feeding trial protocols, assurances
of nutritional adequacy to the consumer have been
improved. Substantiation of the nutritional adequacy
of a pet food based on the nutrient profiles may be
less reliable than the results of feeding trials. For ex
ample, the nutrient profiles cannot assess the accept
ability, palatability and other factors of a product as
well as the feeding trials. Also, although formulations
should be adjusted to account for nutrient levels at
the time of feeding, processing losses can remain a
factor. On the other hand, the validity of a feeding
trial greatly depends on the competence and integrity
of the conductor of the trial. Especially in the mainte
nance trials, subtle chronic nutrient deficiencies or ex
cesses can be overlooked. In the future, this author
envisions a hybridization of the two methods.

ACKNOWLEDGMENTS

I thank the Association of American Feed Control
Officials and the Pet Food Institute for their financial
support of the meetings of the Canine and Feline Nu
trition Expert Subcommittees and the companies, in
stitutions and government agencies who supported the
expenses of their respective employees while serving
as members of the subcommittee. Members of the
CNE Subcommittee: Dr. David Dzanis, Chairman,
FDA/CVM; Dr. James Corbin, University of Illinois;
Dr. Gail Czarnecki-Maulden, Westreco, Inc.; Dr. Di
ane Hirakawa, The lams Company; Dr. Francis Kall-
felz, Cornell University; Dr. Mark Morris, Jr., Mark
Morris Associates and Dr. Ben Sheffy, Cornell Uni
versity. Added members of the FNE Subcommittee:
Dr. Quinton Rogers, University of California-Davis
and Dr. Angele Thompson, Kal Kan Foods.

LITERATURE CITED

Association of American Feed Control Officials (1992) Official
Publication. AAFCO, Inc., Atlanta, GA.

 by guest on A
pril 28, 2012

jn.nutrition.org
D

ow
nloaded from

 

http://jn.nutrition.org/


THE AAFCO DOG AND CAT FOOD NUTRIENT PROFILES 2539S

Association of American Feed Control Officials (1993) Official
Publication. AAFCO, Inc., Atlanta, GA.

Biaza, S. E., Burger, I. H., Holme, D. W. & Kendall, P. T. (1982)
Sulfur-containing amino acid requirements of growing dogs. J.
Nutr. 112:2033-2042.

Buffington, C. A. T., DiBartola, S. P. & Chew, D. J. (1991) Effect
of low potassium commercial nonpurified diet on renal function
of adult cats. J. Nutr. 121 (suppl.): S91-S92.

Chausow, D. G. & Czarnecki-Maulden, G. L. (1987) Estimation

of the dietary iron requirement for the weanling puppy and kit
ten. J. Nutr. 117:928-932.

Czarnecki, G. L. & Baker, D. H. (1982) Utilization of D-and L-
tryptophan by the growing dog. J. Anim. Sci. 55: 1405-1410.

Douglass, G. M., Fern, E. B. &.Brown, R.C. (1991) Feline plasma
and whole blood taurine levels as influenced by commercial dry
and canned diets. J. Nutr. 121 (suppl.): S179-S180.

Fau, D., Smalley, K. A., Rogers, Q. R. & Morris, J. G. (1987) Effect
of excess dietary methionine on weight gain and plasma amino
acids in kittens. J. Nutr. 117: 1838-1843.

Hazewinkel, H. A. W. (1989) Calcium metabolism and skeletal
development in dogs. In: Nutrition of the Dog and Cat. (Burger,
I. H. & Rivers, J. P. W. eds.), pp. 293-302. Cambridge University

Press, Cambridge.
Hedhammer, A. F., Wu, F., Krook, L., Schryver, H. F., deLahunta,

A., Whalen, J. P., Kallfelz, F. A., Nunez, E. A., Hintz, H. F.,
Sheffy, B. E. & Ryan, G. D. (1974) Overnutrition and skeletal
disease: An experimental study in growing Great Dane dogs.
Cornell Vet. 64 (suppl. 5): 1-160.

Henrikson, P. (1968) Periodontal disease and calcium deficiency.
Acta Odontol. Scand. 26 (suppl. 50): 1-132.

Hirakawa, D. A. fiÂ».Baker, D.H. (1985) Sulfur amino acid nutrition
of the growing puppy: Determination of dietary requirements
for methionine and cystine. Nutr. Res. 5: 631-642.

Hirakawa, D. A. &. Baker, D. H. (1986) Lysine requirement of
growing puppies fed practical and purified diets. Nutr. Res. 6:
527-538.

Jenkins, K. J. &. Phillips, P. H. (1960) The mineral requirements
of the dog. II. The relation of calcium, phosphorus, and fat levels
to minimal calcium and phosphorus requirements. J. Nutr. 70:
241.

National Research Council (1974) Nutrient Requirements of
Dogs. National Academy Press, Washington, DC.

National Research Council (1978) Nutrient Requirements of Cats.
National Academy Press, Washington, DC.

National Research Council (1980) Mineral Tolerance of Domestic
Animals. National Academy Press, Washington, DC.

National Research Council (1985) Nutrient Requirements of
Dogs. National Academy Press, Washington, DC.

National Research Council (1986) Nutrient Requirements of Cats.
National Academy Press, Washington, DC.

National Research Council (1987) Vitamin Tolerance of Animals.
National Academy Press, Washington, DC.

Sanecki, R. K., Corbin, J. E. & Forbes, R. M. (1982) Tissue changes
in dogs fed a zinc-deficient ration. Am. J. Vet. Res. 43: 1642-
1646.

Strieker, M. J. (1991) The effects of dietary protein on essential
amino acid requirements in kittens. Doctoral thesis, University
of California, Davis, CA.

 by guest on A
pril 28, 2012

jn.nutrition.org
D

ow
nloaded from

 

http://jn.nutrition.org/



