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prised of 80 percent low-fat meat and 20 
percent vegetables – or even a recipe with 
all meat! – would fall short of meeting cal-
cium and phosphorus standards for pup-
pies. If you add enough calcium to meet 
the minimum required for growth, the 
ratio of calcium to phosphorus will exceed 
the maximum allowed, which can be par-
ticularly harmful to large-breed puppies. 

2LOOK FOR FOODS THAT ARE FOR-
MULATED ON A CALORIC BASIS, 
NOT DRY MATTER. We’re not go-

ing to sugar-coat this one: To determine 
whether or not a food has been properly 
formulated on a caloric basis is going to 
require some diligence on your part; it’s 
not something that will be easily found on 
a product label. You will have to contact 
the commercial raw food manufacturer 
and ask for a nutritional analysis of their 
product based on calories. In our opin-
ion, if a manufacturer cannot provide you 
with this analysis or fails to respond to 
your request, they shouldn’t be trusted to 
provide your dog with complete and bal-
anced nutrition.

� e AAFCO Offi  cial Publication and 
the European equivalent, the FEDIAF Nu-
tritional Guidelines, both list nutrient pro-
fi les in two diff erent ways: by weight (dry 
matter, or DM) and by calories (kcal of 
metabolizable energy, or ME). For typi-
cal high-carbohydrate, lower-fat dry dog 
foods with low or moderate calories, a 
manufacturer can use DM profi les. For 
high-calorie foods, however, including es-
sentially all commercial raw diets, manu-
facturers must use the profi les based on 
calorie content, or correct for energy den-
sity. 

Raw diets are energy dense because 
even the leanest raw diets have a lot of fat 
compared to kibble. Fat has more than 

twice the calories per gram as protein 
and carbs do, so the more fat in a diet, the 
more calories. You therefore feed less (by 
weight) of higher-fat diets to provide the 
same number of calories, meaning your 
dog will get less of all the other nutrients in 
the diet unless those nutrients have been 
increased (corrected for energy density). 

If a raw dog food company formulates 
on a dry matter basis (amounts per ki-
logram DM), rather than a caloric basis 
(amounts per 1,000 kcal), without cor-
recting for energy density, the food will 
probably not meet AAFCO’s nutritional 
standards for complete and balanced pet 
food. Most of the raw diet companies will-
ing to provide a nutritional analysis report 
on a DM basis, and their diets appear to 
be formulated to meet the AAFCO DM 
guidelines, without correcting for energy 
density. 

To illustrate the sometimes big diff er-
ences between using dry matter and ca-
loric guidelines, we created a basic recipe, 
consisting of only meat (85 percent lean 
ground beef) with enough supplements 
added to balance the recipe on a dry mat-
ter basis. The recipe meets all AAFCO 
2014* mineral recommendations for all 
life stages on a dry matter basis (see Table 
II). But on a caloric basis, this recipe falls 
well short of AAFCO minimums for ev-
ery mineral, and provides only about two-
thirds of the minimum recommended 
amount of calcium and phosphorus for 
growing puppies.

3 WATCH OUT FOR TOO MUCH FAT. 
If a fresh (not freeze-dried or de-
hydrated) raw food that contains 

vegetables has more than 60 kcal/oz (960 
kcal/lb or 2,116 kcal/kg), or a food without 
vegetables has more than 65 kcal/oz (1,040 
kcal/lb or 2,293 kcal/kg), the fat content 
may exceed safe upper limits. If it’s a beef 
food, it may be short on tryptophan, and 
if poultry, it may have too much linoleic 
acid (LA), an omega-6 fatty acid that is 
considered to be pro-infl ammatory at high 
levels. � e food should be avoided. 

Raw diets can be expensive to pro-
duce, so there’s an incentive for manu-
facturers to use less expensive high-fat 
meats, resulting in products that may not 
be a healthy choice for many dogs. Ide-
ally, canine diets should have about twice 
as much protein as fat. We do not recom-
mend ever feeding foods with more fat 
than protein.

Higher-fat foods have a greater likeli-
hood of failing to meet every nutritional 
standard for a complete and balanced diet. 
Basing a diet on fatty meats can result in 
products that fall short of minimum rec-
ommended amounts of protein for pup-
pies, exceed safe upper limits for total fat, 
and have poorly balanced fats. High-fat 
poultry diets may exceed AAFCO and 
FEDIAF maximums for LA. 

Equally concerning are beef diets for-
mulated on a base of 70 percent lean beef; 
such a diet fails to provide even half of 
the minimum recommendations for the 
essential amino acid tryptophan (some 
studies suggest that diets with inadequate 
tryptophan may lead to aggressive behav-
iors and contribute to anxiety disorders).

It’s diffi  cult to know the real fat content 
of a food because fat is listed on the label 
as a guaranteed minimum amount, not 
the actual amount, which may be consid-
erably higher. We’ve seen foods listing 8 

TABLE I: BONELESS PUPPY DIETS NEED ADDED PHOSPHORUS (BLACK = OUT OF RANGE)
Guidelines (grams per 1,000 calories) Calcium (Ca) Phosphorus (P) Ca : P Ratio

AAFCO 2014* adult maintenance requirement (minimum) 1.25 1.0 1:1 to 2:1
AAFCO 2014* growth and reproduction requirement (min) 3.0 2.5 1:1 to 2:1
Sample recipe with 80% meat, 20% veg, no added calcium 0.1 1.1 0.1:1
Same recipe with adequate calcium for growth added 3.0 1.1 2.7:1
All-meat recipe, same amount of calcium 3.1 1.1 2.8:1

TABLE II: AAFCO 2014* ALL LIFE STAGES (BLACK = OUT OF RANGE)
DRY MATTER BASIS CALORIC BASIS

Nutrient Units, 
DM basis

AAFCO 2014*
DM required 
minimums

“Basic Recipe,” 
DM

Units per 
1,000 kcal

AAFCO 2014* 
required min. 
per 1,000 kcal

“Basic Recipe,”
per 1,000 kcal

Calcium (Ca) % 1.2% 1.2% g 3.0 2.1
Phosphorus (P) % 1.0% 1.0% g 2.5 1.7
Potassium (K) % 0.6% 0.8% g 1.5 1.4
Sodium (Na) % 0.3% 0.3% g 0.8 0.6
Magnesium (Mg) % 0.06% 0.06% g 0.15 0.11
Iron (Fe) mg/kg 88 91 mg 22 16
Copper (Cu) mg/kg 12.4 12.9 mg 3.1 2.2
Manganese (Mn) mg/kg 7.2 7.6 mg 1.8 1.3
Zinc (Zn) mg/kg 100 124 mg 25 21
Iodine (I) mg/kg 1.00 1.15 mg 0.25 0.20
Selenium (Se) mg/kg 0.35 0.44 mg 0.09 0.08

* For all of our tables, we’ve used the “AAFCO 
2014” guidelines (which are scheduled to take 
e� ect in 2016), as we regard them as improved 
over the current guidelines, which date back to current guidelines, which date back to current
1995. Rest assured that if we used the current 
guidelines in each of our tables, very similar 
problems to the ones we’ve highlighted in red 
type would result. 



percent fat on the label that, when tested, 
actually contained 18 percent fat. � e best 
way to determine the fat content of a food 
is to check the number of calories in the 
food; high calories = high fat. � is infor-
mation is o� en on the website; if not, call 
the company to ask.

Nutrient standards aside, we’re con-
cerned about people feeding their dogs 
diets with the consistently high fat content 
seen across the board in commercial raw 
products. For comparison, fresh raw foods 
with 60 to 65 calories per ounce would 
normally have about 50 percent fat on a 
dry matter basis (look at the freeze-dried 
versions to get a better idea of how much 
fat these products contain when mois-
ture is removed). Compare that to kibble, 
where 20 percent fat is considered to be 
a high-fat diet; these foods contain more 
than twice as much fat! 

Another way to look at the amount 
of fat in the diet is as a percentage of cal-
ories. Sled dogs, who work hard in cold 
temperatures and need more fat than just 
about any other dogs, are commonly fed 
diets where about 60 percent of calories 
come from fat. In comparison, raw diets 
with 60 to 65 calories per ounce typically 
derive more than 70 percent of their calo-
ries from fat!

Too much fat can lead to digestive up-
set and even pancreatitis in susceptible 
dogs, especially those switched suddenly 
from a diet much lower in fat. Feeding 
high-fat diets can also lead to obesity, or 
to nutritional defi ciencies. � e latter can 
occur if the dog is fed less in order to pre-
vent weight gain, unless the manufacturer 
compensated for the high fat level (in-
creased calories) by adding more nutri-
ents. In other words, your dog still needs 
the same amount of vitamins and minerals 
each day, even if you have to reduce how 
much he is fed in order to provide an ap-
propriate number of calories. Nutritional 
defi ciencies are more likely to aff ect dogs 
who eat less than would be expected for 
their weight (including older and less ac-
tive dogs).

4 BEWARE OF FOODS CONTAINING 
BEEF LIVER AND COPPER SUPPLE-
MENTS. In every recipe we’ve ana-

lyzed, there is no need to add a copper 
supplement to a recipe with beef liver, 
which is rich in copper (see Table III). In 
many cases, adding a copper supplement 
to a recipe that includes beef liver causes 
the diet to exceed the European legal limit 
for copper in dog food.

Why do companies add copper to diets 
containing beef liver? Because it’s easier 
and less expensive for a manufacturer to 
use just one supplement mix than to have 
various mixes for diff erent products. � ey 
buy in greater volumes and therefore get 
lower costs. But in our opinion, there is no 
good reason for the larger raw diet manu-
facturers to use the same supplement mix 
for all of their products.

� is is especially important for certain 
breeds of dogs that may have a genetic 
propensity toward copper toxicosis (CT) 
even when fed commercial dog food that 
meets AAFCO guidelines. CT is a par-
ticularly severe problem in Bedlington 
Terriers, but it has been recognized in up 
to 53 other breeds, including Dalmatians, 
Doberman Pinschers, Labrador Retriev-
ers, Skye Terriers, and West Highland 
White Terriers, where pedigree studies 
have confi rmed a hereditary cause. Recent 
fi ndings indicate that other breeds may 
also be affected, including the Airedale 
Terrier, American Cocker Spaniel, Ana-
tolian Shepherd, Beagle, Boxer, Cavalier 
King Charles Spaniel, German Shepherd, 
Keeshond, and Norfolk Terrier, as well as 
mixed-breed dogs. We’ll write more about 
this in a future issue.

In a seminar that Dr. Becker and Steve 
Brown conduct, they build two similar 
recipes, with one based on boneless beef 
and the other on bone-in poultry. See Ta-
ble IV to compare the amounts of copper 
in each recipe before supplementation. 
� ey make the point that if they added 
the same amount of copper to both reci-
pes to enable the chicken recipe to reach 
AAFCO minimum amounts for growth, 
they’d be very close to exceeding European 
legal limits for copper in the beef recipe.

Indeed, in our preparation work for 
this article, we found many beef diets that 
exceed FEDIAF legal limits for copper. As 
an example, one leading raw diet company 
produces several varieties of “complete 
and balanced” foods for “all life stages” us-

ing the same premix, with copper supple-
ments, in all the foods. According to its 
own analyses, its chicken variety has either 
2.6 or 5.4 mg copper per 1,000 calories 
(values provided vary between the frozen 
and freeze-dried versions, which should 
be identical), which may meet AAFCO 
minimum recommendations for growth, 
while its beef variety has about 29 mg 
copper per 1,000 calories, more than four 
times the European legal limit of 7.1 mg 
(again, see Table IV).

Looking at it another way, its chicken 
food has either 12 or 27 mg/kg DM of 
copper, meeting minimum recommended 
amounts of 9 mg/kg for adult dogs (a� er 
correcting for the calories in this food) 
and possibly meeting minimum recom-
mended amounts for puppies of 15 mg/
kg (a� er correction), while its beef food 
has about 160 mg/kg of copper, more than 
four times the European legal limit of 39 
mg/kg DM (a� er correction).

5 CHECK THE INGREDIENTS LIST 
FOR SOURCES OF MANGANESE, 
IODINE, AND VITAMIN E. � rough 

years of analyses, the development of hun-
dreds of recipes, and many more hundreds 
of simulations, Steve has found that it is 
very diffi  cult to meet AAFCO’s minimum 
guidelines for iodine, manganese, and vi-
tamin E without using supplements or 
including very specifi c foods. If one does 
not see specifi c foods or supplements for 
iodine, manganese, and vitamin E, the 
foods likely will not meet the defi nition 
of complete and balanced, and may not 
be healthy. Note that while some manu-
facturers claim that spirulina is a source of 
manganese and/or iodine in their foods, 
it’s not likely to provide enough to meet 
the recommended amounts.

■ MANGANESE
Manganese deficiency primarily af-
fects puppies. Symptoms can include 
poor growth and skeletal abnormalities 
(shortening and bowing of the forelegs). 
In adults, it has been linked to lameness, 
enlarged joints, and ataxia (loss of bal-
ance). Manganese defi ciency has also been 
reported to have profound negative eff ects 
on reproduction, and may contribute to 
cruciate ligament injuries.

TABLE III: COPPER AMOUNTS IN LIVER
Type of liver Copper mg/kg (as fed)
Chicken liver, raw 5
Turkey liver, raw 9
Beef liver, raw 98
Lamb liver, raw 70

TABLE IV: COPPER IN SAMPLE CHICKEN AND BEEF RECIPES BEFORE SUPPLEMENTATION
AAFCO 2014* FEDIAF RECIPES

Adult (min) Growth (min) Legal limit (max) Chicken Beef 
Copper, mg/1,000 kcal 1.8 3.1 7.1 1.1 4.5
Copper, mg/kg DM 7.3 12.4 28 5.5 25.2
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Usually, raw food manufacturers need 
to add a manganese supplement in or-
der to meet minimum manganese stan-
dards, unless they contain specifi c food 
sources of manganese. Organ meats (such 
as liver and kidney, but not heart) are rich 
in manganese, but to reach the required 
level of manganese with only these foods, 
you’d have to include so much that the diet 
would exceed maximums for vitamin A, 
and perhaps copper and other nutrients. 
� e ancestral diet of dogs provided am-
ple manganese from the small organs and 
glands found in whole prey, but these are 
impractical for manufacturers to source. 

Look for a manganese source. Mus-
sels and some species of clams are rich 
in manganese, but also expensive. Some 
spices, such as clove and ginger, are high 
in manganese, but large amounts would 
be needed to meet manganese standards, 
and the food may not be palatable. Whole 
grains are also high in manganese, as are 
leafy green and some other vegetables, 
berries, and legumes (beans). Adding 10 
percent whole grains and 20 percent man-
ganese-rich vegetables will enable a food 
to meet minimum requirements. 

■ IODINE
Iodine is required by the body for many 
physiological processes, including healthy 
thyroid function. Consistently low intake 
of iodine can contribute to hypothyroid-
ism and goiter (enlarged thyroid gland) in 
all breeds of dogs. Long-term defi ciency 
can cause myxedema, which aff ects the 
skin, and skeletal deformities. Other signs 
of defi ciency may include hair loss, leth-
argy, and fearfulness.

Look for specific sources of iodine. 
Some kelp products, but not all, are io-
dine-rich; the manufacturer needs to use 
specifi c brands to ensure proper amounts 
of iodine. Some manufacturers provide 
iodine with iodized salt, or a supplement 
such as Ethylenediamine Dihydriodide 
(EDDI).

■ VITAMIN E
Vitamin E is an antioxidant that helps to 
protect the fats in your food and in your 
body from oxidizing (going rancid, creat-
ing free radicals that cause cell damage). 
Vitamin E is essential in keeping the cells 
of the muscles, heart, liver, and nerves alive 
and functioning. Long-term deficiency 

can lead to “brown bowel syndrome,” caus-
ing ulceration, bleeding, and degenera-
tion of the intestines. � e eyes can also 
be aff ected.

Look for specifi c sources of vitamin E 
(tocopherols) in the foods you feed. Un-
less the company uses a lot of of wheat 
germ oil, a vitamin E supplement should 
be included. � e polyunsaturated fats in 
poultry and fi sh require more vitamin E 
protection than do the saturated fats in 
beef and bison foods.

6 IF A COMPANY USES LINEAR 
FEEDING DIRECTIONS, QUESTION 
THE COMPANY’S COMPETENCY. If 

a company recommends that a 40-pound 
dog be fed twice as much as a 20-pound 
dog, or states “feed 2-3 percent of the dog’s 
body weight per day,” the company hasn’t 
studied basic nutrition or paid attention to 
the feeding directions done by profession-
als. � eir foods may still be good, but it’s 
not a good sign that they don’t understand 
the basic energy requirements of dogs.

� ere are many diff erent formulas for 
calculating energy needs, but they all rely 
on one simple fact: large dogs need fewer 
calories per pound of body weight than 
do small dogs. An active 10-pound dog 
on a lean diet may require 8 percent of 
her body weight or more per day, while a 
moderately active 110-pound dog eating a 
fattier diet may require less than one per-
cent of her body weight per day. 

Feeding directions are meant to be a 
starting point for determining each in-
dividual dog’s needs; people should feed 
whatever amount is needed to keep their 
dogs at a proper weight. But the use of 
linear feeding directions (e.g., showing 
double the amount of food for double the 
amount of weight) shows that the manu-
facturer has not done its homework – and 
is passing along an over-casual recom-
mendation to its consumers.

In our survey, we found that fewer than 
one-third of raw food companies use ap-
propriate, non-linear feeding directions, 
while 100 percent of the companies that 
make dry food use proper feeding direc-
tions. 

CONCLUSIONS
The commercial raw pet food industry 
is growing rapidly, providing dozens of 
brands to choose from, ranging from ex-

cellent to poor quality. � rough our re-
search we have found well-intentioned 
companies that want to formulate cor-
rectly, but it appears they just don’t know 
how. We have also found companies whose 
principals know their products don’t meet 
these important guidelines and don’t seem 
to care. It’s up to owners to check and con-
fi rm that the makers of their dogs’ food are 
doing things right. � ese guidelines will 
help you make the best decisions about 
what commercial raw foods to feed – or 
may expedite a transition onto a home-
made diet. Future articles in this series 
will show you how! 

In the meantime, there are some great 
raw diets on the market. If you follow these 
guidelines, you’ll be able to fi nd them. (We 
are hesitant to name companies in this se-
ries because Dr. Becker and Steve provide 
consultation services for several of them, 
and we want to avoid confl icts of interest.) 

Feed a variety of diff erent brands using 
diff erent protein sources to help make up 
for what may be missing or excessive in 
any individual product. Nutritional defi -
ciencies and imbalances don’t make a food 
dangerous per se, particularly if it’s used 
as only part of a varied diet. � e danger is 
much greater for dogs fed only one brand 
or type of food continuously. 

If you must feed one brand exclusively, 
or if you’re feeding a growing puppy or 
pregnant or nursing female, choose a com-
pany that is willing and able to provide 
you with a full nutritional analysis done 
on a caloric basis, ideally compared to the 
AAFCO standards. 

Consumers can play an important role 
in making the commercial raw diet indus-
try better. All you need do is question the 
manufacturers and ask to see their nutri-
tional analyses. When you buy commer-
cial raw diets, you are spending a lot of 
money and deserve and have the right to 
ask detailed questions. � e more you ques-
tion, the better the products will become 
and the better dogs will be fed. 

We hope companies will use these 
guidelines to make improvements and 
corrections with their products, if needed. 
� e fact that only about a third of the raw 
food companies have correct feeding in-
structions should be concerning to ev-
eryone. Put pressure on the companies to 
do it right, and you’ll help your dogs and 
many others. 


