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 1997: 12 freezers nationwide in 

US pet food stores, 1 in vet 

clinic 

 2017: thousands of freezers

 No advertising budget

 More expensive products

 Messy, harder to serve products

 Little veterinary support

 With the establishment against 

us (AAFCO & FDA openly 

admitting to a witch hunt)

Raw evolution: 

20 years of crazy growth
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2 types of nutrition:

1. Basic
 Adult/maintenance

 Growth/ “all life stages”

 98% of the market

 Gestation/lactation

2. Therapeutic (“Rx” diets)

 Categories not addressed:
 Senior, Geriatric, Preventive, Sports, 

Pre-gestational, Recovery, Metabolic



Basic Nutrition

Meets an animal’s daily 

requirements of proteins, 

vitamins, minerals and fats 

as outlined by NRC, AAFCO, 

FEDIAF (EU)



We believe differently…

 Optimal levels  ≠ mins/max’s

 Mimic the ancestral diet based on the 
animal’s physiological needs

 Provide everything they need, nothing 
they don’t

 Problems with most processed options

 Solution: raw food diet

 Emerging issue: raw done wrong is also 
very bad (and why vets hate raw)



Raw Food Diets

Homemade: Ancestral, “80/10/10,” 
Prey Model, BARF

Commercial: Balanced with food 
(10%), balanced with synthetics (50%), 
unbalanced (40%)

It’s very confusing! 





Before there was AAFCO or nutritionists there were 

Ancestral Diets:
 LOTS of variety

 Seasonal variability

 Fresh, living and whole, 
but not clean

 Moisture dense

 Required tremendous 
exercise and exertion

 “The staple diet of 
carnivores living in a 
natural setting include 
other animals, carrion, 
and occasionally fruits and 
grasses.”

The diet of Feral Carnivores: A Review of Stomach Content 

Analysis,”Journal of the American Animal Hospital Association, 
p775-781, 1979



THE DOG’S ANCESTRAL DIET

 Primarily whole prey animals, 

including fish 

 Grasses, fruits, eggs, nuts …

 “Anything that can remotely be 

considered edible”

 Incredibly diverse nutrient intake

 References in Unlocking the Canine Ancestral Diet 



Creating a Standard from the 

Ancestral Diet of Dogs:

High protein, moderate fat, low 

carbohydrate, high intra-cellular 

water

Roughage, non-digestible parts

High mineral content

Full range of vitamins, 

antioxidants

Based on Dr. Ellen Dierenfeld’s

Zoo Data, ground whole animals

Database started 30 years ago by 

Steve Brown



“Nearly all 

chronic disease 

can be traced 

to a 

nutritional deficiency.”

-Dr. Linus Pauling
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Current Pet Food Industry

Standards
(at least we have some?)

 Researchers collect data

- Interpretation varies

 NRC 2006

 AAFCO 2017

 EU 2017

- Fédération européenne de l’industrie des 

aliments pour animaux familiers

 Ancestral Diet Database = ONR



Optimal Nutrient Recommendations™ 

(ONR) for dogs
Per 1000 

kcal

AAFCO* 

min, 

adult

ONR 

adult

AAFCO* 

min, 

growth

ONR growth

Zinc, mg 20 20 25 34

Manganese, 

mg

1.25 1.56 1.8 2.25

Iodine, mg 0.25 0.42 0.25 0.42

Vit D, IU 125 300 125 300

Vit E, IU 

ruminant

13 20 13 20

Vit E, IU, 

poultry**

13-15 30 13-15 30

Choline 240 340 340 400



Don’t most raw 

food diets mimic 

the ancestral diet?
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Why many fresh food diets 

are deficient

 Deficient soil = deficient crops = deficient animals

 Factory farms vs. happy healthy outdoor animals 

 We don’t feed whole wild prey

 We don’t provide the variety found in mother nature

 We don’t find out how deficient the diet is (no testing)

 We don’t link pesky symptoms to nutritional deficiencies

 Therefore we don’t assume there are massive nutritional issues 

 Until it happens 

 Let’s look at some details of common pitfalls of raw diets

17



Why most vets hate raw foods:

Macronutrient imbalances 

(excessive fat)

Vitamin and mineral 

imbalances

 Incorrectly formulated

Not formulated 
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Excessive Fat

 Unavoidable with commercial 

diets using carcasses

 Pancreatitis

 Pro-inflammatory (excessive 

6’s)

 Steatorrhea

 Offsets minimum nutrient 

requirements 

- Overfat and undernourished

- Deficiencies create disease 



Behavior and 

high fat beef diets
 Prolonged high-fat diets change 

brain chemistry (motivation and 
willingness to work for food)

 Fetuses and in early growth 
stages appear to have long-lasting 
effects on learning and memory 
during adulthood 

 Lack of tryptophan in high 
protein diets linked with certain 
types of aggression 

http://www.ivcjournal.com/articles/can-high-fat-beef-based-raw-
diets-lead-to-behavioral-issues-and-aggression-in-some-dogs/



Example of typical prey 

model diet:
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Large and giant breed puppies, 

FEDIAF or AAFCO?
(this slide is for Kurt and Ross)

Ca P ratio

AAFCO 2116 growth 3.0 2.5 1:1 to 2:1

AAFCO 2116 adult 1.25 1.0 1:1 to 2:1

FEDIAF early growth 2.5 2.25 1:1 to 1.6:1

FEDIAF late growth 2-2.5 1.75 1:1 to 1.8:1*

FEDIAF adult 1.25 1.0 1:1 to 2:1



Common Prey Model Diet:
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Calcium    

%

Phosphorus

%

Magnesium

%

Bonemeal 29 13 0.3

Egg shell powder 36 0

Oyster shell 

powder

38 0

Coral calcium 34 0.8 2.4

Calcium carbonate 40 0

Tricalcium

phosphate

36 18.5

Calcium citrate 25

Ca AND P SUPPLEMENTS



Balancing micronutrients



MINERAL RICH PARTS THAT 

ARE DIFFICULT TO FIND

Thyroid

Thymus

Pineal

Prostate

Ovaries

Eyes

Brains

Testes

Pituitary

Adrenals

Hair

Feathers

Wool



Micronutrients most often lacking raw diets 

Manganese

 Iodine

Copper 

Zinc

Vitamin D

Vitamin E

Sodium and Chloride (growth)

 Iron (growth)



MANGANESE (Mn)*

Insufficient amounts:
 Bone 1.5 to 2 ppm

 Liver  1.4 to 2.5

 Pancreas 1.2 to 1.6 

 Testes 1.3

Adequate amounts in volume:
 Hair of adult cow 12 ppm

 Hair of goats 11 

 Pullet Feathers 11.4 

 Lambs’ wool 18.7 

 Gut contents/forage: seeds

Real world options:
 Whole foods: cloves, ginger, 

cinnamon, wheat germ, seeds, 
mussels

 Supplement
* Trace Elements in Human and Animal Nutrition, 5th edition, vol. 1. Walter Mertz, editor. 
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 Abnormal blood clotting

 Abnormal sex hormone 
production

 Reduced calcium absorption

 Poor blood sugar regulation 
and metabolic health

 Nerve deficits

 Connective tissue 
dysfunction

 ACL tears

MANGANESE DEFICIENCY



Insufficient amounts:

 Ovaries, pituitary, bile, 

salivary glands, choroid

Adequate in tiny quantities:

 Thyroid glands (any species)

“a unique degree of concentration of 

any trace mineral in a single organ”

Real world options:

 Kelp,** dulse, seaweed

 Supplement

*Trace Elements in Human and Animal Nutrition, 5th edition, vol. 2. Walter Mertz, editor

**not all kelp contains I. 
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IODINE (I)*



IODINE DEFICIENCY

 Obesity, sluggish metabolism

 Aggression

 Sensitivity to noises, sounds

 Infertility

 Poor skin and coat

 Immune system issues

 Chronic ear, eye, skin, anal 

gland, upper respiratory 

infections



Insufficient quantities:

 Liver: 100-250 ppm

 Male sex organs: 175 ± ppm

 Kidneys:  80 -175 ppm

Sufficient quantities:

 Teeth: 20-30% of total Zn

 Rodent hair and skin: 38% (cows 2%)

 Eye (choroid): 15,000 – 90,000 ppm

Real world options:

 Oysters

 Supplement
* Trace Elements in Human and Animal Nutrition, 5th edition, vol. 2. Walter Mertz, editor. 

ZINC (Zn)*



 Atrial fibrillation

 GI: diarrhea, nausea, 

decreased appetite

 Decreased sexual function, 

low sperm counts

 Poor wound healing

 Regarded growth in puppies

 Mental depression

 Skin issue, thin, brittle coat

 Vision issues; blindness
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ZINC DEFICIENCY



Insufficient quantities:

 Pituitary, thyroid, thymus, prostate, pancreas, skin,  
ovary and testes

Sufficient quantities, based on species and volume:

 Pancreas, skin, spleen, brain, hair and bones, ruminant 
Livers (75% in some ruminants) and hearts

 Free range goose liver

Real world options:

 Ruminant liver and hearts

 Non-ruminant recipes: free range goose liver

 Other foods: mace (nutmeg), oysters

 Supplement
* Trace Elements in Human and Animal Nutrition, 5th edition, vol. 1. Walter Mertz, editor. 

COPPER (Cu)*



DEFICIENCY

 Low WBC count

 Abnormal bone development

 Nervous system abnormalities

 Muscle weakness, 

incoordination

 Mental confusion; irritability, 

depression, aggression

 Most commonly seen in 

unsupplemented poultry 

recipes 

EXCESS 

 Copper accumulates in the liver, brain, 
eyes, and other organs

 Liver damage

 Neuro symptoms

 Anemia 

 Most commonly seen in supplemented  
ruminant recipes (lamb, beef, bison, 
goat, elk, venison)

 Label check: don’t feed ruminants + 
liver + copper supplement

COPPER DEFICIENCY, EXCESSES



VITAMIN D
Insufficient quantities:

Indoor Poultry: 

 CAFO/factory farmed liver: 0% 

 Skin and some fat

Outdoor Feedlot: 

 Kidney, liver, fat

Sufficient quantities:

 Free-range, grass fed liver (all 
species)

Real world options:

 Free-range, grass fed liver

 Fish, fish liver (but not fish oils)

 Supplement



 Puppies: skeletal 

issues, bone 

deformities, rickets, 

Immune system 

dysfunction

 Cancer predisposition

 Cognitive impairment

VITAMIN D DEFICIENCY



Insufficient quantities:

 Brain, tongue, variety of organs, 
some types of free range fats 
(PUFAs)

Sufficient quantities:

 Gut contents of prey

 Foraged seeds and nuts

Real world options:

 Seeds, nuts

 Dried oregano, wheat germ oil

 Supplement

VITAMIN E



 Chronic liver disease

 Neurological deficits

 Lack of muscle coordination

 Loss of deep tendon reflexes

 Ataxia

 Loss of vibration and position 

senses

 Paralysis of eye muscles

 Muscle weakness and pain

VITAMIN E DEFICIENCY



Usually insufficient quantities for 
growth (depending on meat species):

 CAFO blood, ruminant livers, spleen, 
kidneys, heart, muscle meat

Sufficient quantities for adult (and 
often growth):

 Free range blood, ruminant livers, 
spleen, kidneys, heart, muscle meat

Real world options:

 Free range/grass fed ruminant livers, 
spleen, heart for growth diets

 Supplements for poultry growth diets

* Trace Elements in Human and Animal Nutrition, 5th edition, vol. 1. Walter Mertz, editor

IRON (Fe)* 



IRON DEFICIENCY 

 Anemia

 Pale gums

 Tiredness

 Shortness of breath

 Exercise intolerance
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POTASSIUM (K)*

Sufficient quantities:

 Blood

 Gut contents

 Foraged grasses/plants

Real world options:

 Veggies (g/kcal): dulse, beet 

greens, cabbage, endive, chard, 

parsley, spinach, fennel, 

mushrooms

 Supplement
* Trace Elements in Human and Animal Nutrition, 5th edition, vol. 1. Walter Mertz, editor
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 Weakness, tiredness

 Muscle cramps 

 Tingling or numbness

 GI: nausea, 

vomiting, cramping, 

bloating, 

constipation

 Heart palpitations
48

POTASSIUM DEFICIENCY



Selenium (Se)

Possibly sufficient quantities based on 

species and volume (bison):

 Spleen, liver, heart 

Sufficient quantities:

 Kidneys (all species)

Real world options:

 Kidney, bison spleen

 Brazil nuts, oysters, mushrooms

 Supplement 49



SELENIUM DEFICIENCY

 Hair Loss

 Skin and nail disorders

 Hair thinning

 Low Immunity

 Constant Tiredness and 

Fatigue

 Reproductive Problems

 Hypothyroidism

50



Thiamine (B1) and Folate (B9)

Insufficient quantities 

 Thiamine: beef liver, lamb liver

 Folate:  chicken hearts

Sufficient quantities:

 Thiamine: gut contents, foraged seeds

 Folate: gut contents

Real world options:

 Thiamine: peas, asparagus, brussels, sesame 
seeds, sunflower seeds, mushrooms, ground 
flaxseeds, spinach

 Folate: collard/mustard/turnip greens, 
asparagus, broccoli, yeast
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Folate and Thiamine Deficiencies:

Folic Acid Deficiency

 Anemia

 Fertility/birth 

defects

 Decreased energy

 DNA damage

 Decreased 

nutrient 

absorption

Thiamine (B1) Deficiency

 Nerve deficits

 Muscle pain, 

weakness

 Myocardial (heart) 

issues

 Cognitive 

problems

52



When good people formulate bad diets:
(pets lose and vets get angry)

*Ca/P, potassium, iron, copper, manganese, magnesium, zinc, iodine, A, D, E, 

B’s, Choline, EFA’s whacked, fat+++

Add food lab analysis 

pic

Analysis of chicken leg quarters

Yellow shaded areas show areas of imbalance

Gray shaded areas show deficiencies

Minerals

% of minimum

supplied by chicken leg quarters

per 1000 kcal of 

chicken leg 

quarters

AAFCO standard for growth

Calcium g Calcium is at AAFCO

upper limit

7.1 2.9

Phosphorus  g 4.1 2.3

Potassium g 70% 1.2 1.7

Sodium  g Na OK .47 .9

Magnesium g OK .13 .11

Iron mg 26% 6 23

Copper mg 14% .3 2.1

Manganese mg 71% .1 1.4

Zinc mg 30% 10.6 34

Iodine mg 0 0 mg .43 mg

Selenium mg OK .08 mg .03 mg

Vitamins

A iu 50%

7

3

7

1429

D iu less than 1% 6 143

E mg 30% 4 14

Thiamin mg OK
.

4
.29

Riboflavin mg OK 1 .63

Pantothenic 

acid mg
OK

6

.

7

2.9

Niacin mg OK
3

3
3.3

B6 mg OK

1

.

7

.29

Folate mg OK

.

0

7

.050

B12 mg 33%

.

0

0

2

.006

Choline mg

56% 1

9

4

343

Fats                                                                (NRC requirements)

LA 14 3.3

ALA .06

EPA .42 .08 combined

EPA+DHADHA .18

protein as fed:         18%

fat as fed:                 12%

Ratio Omega 6/Omega 3 fatty acids

15: 1     desired is no more than 7: 1

Percentage of dietary calories 

% of calories provided by protein            44%

fat                   65%

kcal per pound         752 kcal per oz 47



Formulating Raw Foods on a DM basis: 
(this is wrong, don’t do it)
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Same diet analyzed on a caloric basis:
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Conclusions about balance:

 If you rotate between many body 

parts of many species, many brands, 

nutritional adequacy probably ok

 5and5 rule: five species, 5 organs

 i.e. goat, rabbit, ostrich, llama, elk

 i.e. spleen, pancreas, heart, kidney, liver

 99% of people don’t do this
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Now you know what to do!

Evaluate your recipe/label:

 Do you see key ingredients or 

supplements for Mn, I, zinc, copper, 

E, D, iron, K, Se, veggies on label

 Follow a recipe you know meets 

minimum nutrient requirements (or 

even better, ONR ☺)

 Ask manufacturer for their analyses 
(done on a caloric basis)
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Take home messages:

 Nutritional Deficiencies are never a medical 

emergency=often overlooked

 Many pet parents don’t know enough to ask good 

questions (but their pets still deserve adequate nutrition)

 Manufacturers have an ethical responsibility to assure 

their foods are nutritionally adequate OR openly disclose 

deficiencies 

 Raw foods must be formulated on a caloric (not DM) 

basis (look for g/kcal not %, ppm or mg/kg)

 Some companies aren’t disclosing analyses or GMP 

practices = angry vets and sick pets 

 My ideal clients: test raw materials  and formulate around 

deficiencies, creates a customized diet with optimal 

nutrients 58



Sum it up, Becker….

Know and trust your company 
and/or recipes

or

5and5 Forever 

☺
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Questions?
Thank you!

Formulation questions? Tammy@balancedpetnutrition.com

AAFCO Raw Food Advocacy (Next Gen PFMA): support@NGPFMA.org

mailto:Tammy@balancedpetnutrition.com

