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NUTRITION OF DOGS AND CATS IN GENERAL
1.

Introduction
A. Archeological records indicate that the special relationship between humans & dogs is at
least 12,000 yr old, and perhaps the first domesticated canid appeared before the
agricultural phase.
B. Both domestic dogs & cats are members of the order Carnivora, and possess anatomical
features that have supported their feeding behavior through evolution:
1)
2)
3)

Canine teeth allow them to successfully catch & consume prey.
The carnassids, flat molars, facilitate the reduction of food particle size to ease the
swallowing of prey.
Although both are classified in the same order, considerable distinction between the
domestic dog and cat because the divergence of order occurred early in the
evolutionary pathway.

C. The tremendous breed variation seen in today's dogs may have been, perhaps, the result
of 12,000 years of selective breeding, but unlike dogs, few anatomical changes have
occurred in the cat during its domestication.
2.

U.S. Pet Food Industry
A. In the US, there are estimated 67 million dogs and 65 million cats?
B. The US pet food industry? A $11.8 billion enterprise (. . . & $28 billion business on the
worldwide basis) and continues to grow 4-6% annually.
C. Manufactures the equivalent of 870 railroad boxcar loads of pet food every working day
(each boxcar load = 40 tons of pet food).
D. Importance for US agriculture?
1)
2)
E.
F.

To produce 8.8 million tons of dry pet foods each year, use 3.6 million tons of corn,
1.07 million tons of soybeans (to make soybean meal), and 1.5 million tons of
poultry, swine, and beef byproducts.
Others? - Corn gluten meal, wheat and wheat byproducts, brewers dry yeast,
sorghum and corn oil.

Each year from 1997 to 1999, introduced 58-400 new pet food products within the US.
Reasons for the increase in consumer expenditures? Attributable to changing
demographics and lifestyle trends?
1)
2)
3)

More anthropomorphic considerations for their pets.
More elaborate and specialized pet food products with advanced nutritional
information & packaging.
Give "end-of-the-day" treats to their pets following a day away at work?
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G. The pet food industry:
1)

2)

Tends to be more defined than the human food industry and relies heavily on
nutritional databases based on the Food & Drug Administration and the Association
of American Feed Control Officials (AAFCO) with input by USDA & the Pel Food
Institute.
AAFCO's Dog & Cat Food Nutrient Profile:
a)
b)

Based on extensive research and data generated and confirmed by extensive
testing by universities and the pet food industry.
Unlike NRC guidelines, not minimum requirements but are "working
successful guidelines!"

H. Designer foods? - "Gourmet foods" are now available for dogs and cats with human
food grade, and they are increasing in popularity, the number of products, and tonnage!
NUTRIENT REQUIREMENTS OF DOGS AND CATS
1.

General
A. The nutrient needs of today's dogs and cats can be satisfied in a variety of ways through
the use of commercially available diets.
1)
2)
3)

No need for pet owners to become a nutrition specialist to provide good nutrition
to their pet.
Can choose from hundreds of brands of pet food to achieve optimum nutrient
intake, economically & conveniently.
Nutritional information is relatively abundant from manufacturers of pet foods in
both published literatures and advertising.

B. Estimation of the requirements can be complicated by the wide variation in size,
performance, physical exertion, reproduction, age, environmental and psychological
stress, etc.
1)
2)
3)
4)

A paucity of information exists on definitive nutrient requirements related to breeds,
age, and sex.
Even with some suggested requirements, a substantial variation exists, which is not
really surprising considering those factors plus breed diversity, especially in canine
species.
The requirements cannot be defined simply as being at a single level, rather should
be given as a range!?
Optimum nutrition often requires nutrients above the minimum requirements, and
the final determination must be based on pet's response to a particular feeding
regimen.
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2.

Water
A. Often overlooked, but is of utmost
importance, and dehydration is a primary
concern in growing puppies and kittens
because of their high body water
content.
B. Can be provided by the moisture content
of food, metabolic water, and drinking
water:
1)

2)

3.

Water content of commercial diets
can range form 10 to 78%, thus the
consumption of water would vary
accordingly.
In general, a dog gets about 25% of
the requirements from drinking
water, but a cat get only 10% from
drinking water.

Energy
A. See figures on "Feline & canine ME
requirements for growth (first figure)" &
"Feline & canine ME requirements for
production (second figure)" (Hirakawa,
1998).
B. Energy needs of dogs and cats:
1)

2)

Affected by the animal's metabolic
efficiency, environmental factors,
physical exercise & activity level,
age, and the stage of production.
The energy needs per unit of body
weight decreases as the size of the
animal increases, just like any other
warm-blooded animals.

C. Animals fed a balanced diet tend to eat
to satisfy their energy need, thus diets
can be compared in terms of a nutrient
per unit of energy.
4.

Carbohydrates
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A. Grain starches provide an important and economical source of dietary energy in most pet
foods.
B. Limited information on this area, but a dog can utilize up to 65 to 70% dietary
carbohydrates, whereas a cat can utilize only about 35 to 40%. Because the cat has
active hexokinase but does not have glucokinase? Dogs have both!
C. Fiber:
1)
2)
3)
4)
5)
5.

Inclusion of small amounts is necessary for the normal function of the GI tract by
providing the bulk, maintaining normal passage rate & intestinal motility, and
maintaining the structural integrity of gastrointestinal mucosa.
Common sources? - Wheat middlings, citrus, beet pulp, soy hulls, peanut hulls, etc.
Also, grains & plant protein sources can contribute fibers.
Fermentation of fiber (i.e., VFA) may contribute as energy source for the cells
lining the intestine.
Certain types of fiber (e.g., fructooligosaccharides) may be beneficial in the
treatment of some gastrointestinal diseases?
Just like other nonruminant species, too much fiber can have some adverse effects!

Lipids
A. In pet foods, fat serves as a concentrated form of energy, a carrier for fat-soluble
vitamins, a source of essential fatty acids, and an enhancer of diet palatability.
B. The optimum content? - Depends on other nutrients, e.g., as low as 5-10% in low-CP or
inferior-quality protein, but can increase concomitantly with the increase in the CP
and(or) protein quality.
C. Dogs and cats need linoleic acid, and cats also need arachidonic acid because they donít
have appropriate enzymes to convert linoleic to arachidonic acid.
D. Common sources? - Tallow, lard, poultry fat, and many vegetable oils. Animal sources,
especially fish oil, are appropriate source of arachidonic acid, but not plant sources.
E. Omega-3 & omega-6? - A proper proportion of these two may have beneficial effects on
some disorders, such as treatment of allergic skin disorders in dogs, according to some
studies.

6.

Protein
A. Ideally, an intact protein source would supply all 10 indispensable amino acids in
adequate amount, but there are considerable variations in the protein quality among
various sources.
B. Also, relatively little is known about the quantitative amino acid requirements for canine
and feline, and factors affecting the requirements.
1)
2)

Some studies led to the quantitative assessment of amino acid requirements, and the
resulting minimum requirements were incorporated into the NRC guidelines.
Because those were the minimums established with purified diets, the AAFCO
Nutrient Profiles added some safety margins.
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C. Protein sources?
1)
2)

Plant protein sources, such as soybean meal and corn gluten meal, and animal
protein sources, such as poultry, meat and respective by-products, are common
ingredients in pet foods.
Although cereals are a major source of energy in cereal-based products, they also
supply a substantial portion of protein:
a)
b)

Often, those are deficient in some indispensable amino acids.
Thus, fresh meats, meat and poultry meals, and various meat by-products are
often added to alleviate the deficiency.

D. As in other nonruminant species, the indispensable amino acid requirements are affected
by the age, sex, and breed/genetic potential of the animal - some e.g.?
1)
2)
E.

Young puppies may not be affected by sex, but Lys requirement is higher for the
immature male beagle vs. the immature female.
Labradors may have higher S-amino acid needs than beagles, and also S-amino acid
needs of pointer puppies are different from beagles or labradors.

Cats, a strict carnivore, is unique in its protein/amino acid needs:
1)
2)
3)
4)

Have substantially higher requirements than the dog because of the high activity of
the amino acid catabolic enzymes in the liver.
May not be a practical importance, but cats are very sensitive to a deficiency of
Arg, which (i.e., devoid of Arg) can lead to hyperammonemia in less than hour.
Cats also have a higher S-amino acid needs relative to other mammals because of
the needs for the cat's thick hair coat, which is high in cysteine. Perhaps, the reason
for its high protein requirement!?
The amino acid, taurine, is uniquely important for cats.
a)
b)
c)

Synthesized form Met & Cys in the liver & other tissues, and the amount
synthesized is sufficient in dogs but not in cats.
Present in bile as taurocholic acid and in high concentrations in the retina &
olfactory bulb.
Unlike the dog, conjugates cholic acid exclusively with taurine & is unable to
alternate between taurine & glycine conjugations in the production of bile:
(1) Can lead to a reduction in conjugated bile acids & central retinal
degeneration can develop.
(2) Typically, reduced visual acuity, without total loss of vision, has been seen
in older kittens & adult cats.
(3) Also, may be associated with cardiomyopathy & poor reproductive
performance.
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Thus, the cat has a continual dietary need for taurine, which is only present in
animal protein sources.

Vitamins and Minerals
A. Vitamins
1)
2)
3)

A quality-stable fat source should be used to ensure fat-soluble vitamin absorption Many add an antioxidant.
Water-soluble vitamins are carefully selected & added in excess of minimum needs
to compensate for losses associated with heat processing and extended shelf life.
Conversion of $-carotene to vitamin A in cats:
a)
b)

4)

Cannot convert because of a deficiency of the intestinal enzyme, $-carotene15-15'-dioxigenase, thus they need dietary source of preformed vitamin A.
Also, cats may be susceptible to vitamin A toxicity because of no regulation at
the intestinal mucosa. Readily absorb vitamin A?

Niacin - Cats have a unique dietary need for niacin because of they cannot
synthesize it from Trp.

B. Minerals
1)
2)
3)

4)

A paucity of information on quantitative and qualitative mineral requiremnts for
dogs and cats.
Tn ensure dietary adequacy, pet foods are fortified with essential minerals.
Ca:P - The proper ratio is about 1.2:1 (1:1 for cats & 1.2 to 1.4:1 for dogs?), and
common sources of Ca are bone meal, skim milk, and alfalfa leaf meal, whereas
bone meal & meat scraps can supply P. Vitamin D is needed for the utilization of
Ca & P.
Many dog owners feel that growing puppies need additional Ca to prevent skeletal
problems, but supplementing previously adequate diet with Ca may have no
beneficial effect & actually it may have some adverse effects!
COMMERCIAL PET FOODS AND TABLE SCRAPS

1.

Dry Pet Foods
A. The most common type of pet food in the U.S.:
1)
2)

Has been a trend toward increased sale of dry dog food & decreased sale of canned
dog food in recent years.
A trend toward increased sale of both canned and dry cat foods.

B. Dry foods:
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Commonly contain whole or dehulled cereal grains, cereal byproducts, soybean
products, animal products, milk products, fat and oils and mineral and vitamin
supplements.
Cereals are heat-treated to dextrinize starches and improve their digestibility.
Enough fats are added to increase the energy density, and adequate amounts of
vitamins & minerals are carefully blended throughout the meat and cereal mixture.
Most mixtures contain about 6 to 10% moisture and the average energy value is
1,500 to 1,600 kcal/lb or 300 to 400 kca1/8 oz. cup.

C. Three main types of dry foods:
1)

Dry meals:
a)
b)

2)

Kibbles:
a)
b)

3)

Ground together cereal grains & dried meat scraps along with dairy products,
vitamins and minerals into a flour, blended with water & formed into a dough.
May be baked on a large sheet and then crumbled or "kibbled" into
uniform-sized fragments.

Expanded dry foods:
a)
b)
c)

2.

May be pelleted or pelleted and then crumbled to a uniform particle size.
May be fat-coated, which increases their energy density and enhances the
palatability.

Mixing raw grains, meat meal, vegetables, dairy products, vitamins, and
minerals with steam inside a blending pressure cooker, which allows the
ingredients to be cooked while being whipped into a homogeneous mixture.
A mixture would be pushed through a die and expanded with steam and air
into small porous nuggets, which are hardened by passing through heated air
streams.
Then, the hardened nugget is usually passed through a spray chamber & coated
with a liquid fat, carbohydrate or milk product to provides additional energy or
palatability.

Semimoist Foods
A. Represent a very diverse group of products & very convenient to feed, but have fallen in
popularity in recent years. Increase in the variety of semimoist "treats & snacks" though!
B. The moisture content is about 23 to 40%, and generally contain a mixture of soybean
meal, corn syrup, fresh meat or meat by-products, animal fat, vitamins, and minerals
together with preservatives and humectants.
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Phosphoric, hydrochloric, and malic acids are commonly used acids to lower the pH
to retard bacterial growth and spoilage.
Sugars, corn syrup, and salts elevate the soluble solids in the product and bind the
water so it is unavailable to bacteria and fungi.
Propylene glycol is hygroscopic and binds moisture in the product to keep the food
pliable and prevent drying, but has been banned by the FDA to use as a humectant
because of potential risk to cats.

C. Commonly packaged with cellophane or foil in portion controlled servings, and can be
stored unrefrigerated because of the preservatives and humectants - Often shaped and
colored to resemble meat chunks or hamburger patties.
3.

Canned Foods
A. Extremely popular, especially for cats - The canned cat food market has grown
dramatically in recent years.
B. Fresh, wet ingredients are sealed into containers (generally cans) to prevent any
recontamination and then subjected to a heat-sterilization process to destroy any
microorganisms of spoilage already in the food.
C. Types of canned foods:
1)
2)

Ration-type canned foods - Ground fresh meat and meat byproducts along with fat,
water, and cereal ingredients are blended to make a complete balanced diet.
Gourmet or meat-type canned foods:
a)
b)
c)

d)

Look like containing a substantial amount of meat but actually contain a
variety of animal byproducts and textured vegetable protein, which is
composed of extruded soy flour mixed with red or brown coloring.
The high protein content requires the animal to use protein as its major energy
source.
Because of their high protein and fat content and high palatability, excellent to
feed when food intake is decreased because of anorexia from any cause &
when protein requirements are increased (. . . such as for extensive wound
healing & protein losing nephropathy or enteropathy).
The canned gourmet cat foods:
(1) Extremely palatable, and a good diet to try to induce voluntary food
intake in either the anorectic dog or cat.
(2) Composed primarily of animal tissues such as shrimp, tuna, kidney, liver,
and chicken and numerous combinations.
(3) Because of high palatability, cats frequently become addicted to a specific
ingredient?
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Table Scraps
A. Frequently quite palatable to dogs but generally not nutritionally balanced.
B. Most table scraps are fats and carbohydrates, yielding lots of energy and little else. The
dog may obtain a sizeable portion of its daily energy need from the useless scraps & lose
appetite for the commercial food.
C. Spicy food should not be given to any animal.
FEEDING OF DOGS AND CATS

1.

Feeding Methods & Some Tips
A. Three methods of feeding dogs and cats:
1)

Free-choice, ad libitum, or self-feeding. Allowed to eat as much as it wants and
whenever it chooses because foods are made available all the time.
2) Time restricted meal-feeding - Offered more food than it will consume within a
specified period of time, generally 5 to 30 minutes.
3) Food restricted meal-feeding - Offered a specific but less amount of food than it
would eat if the amount fed were not restricted.
K Meal-feeding are repeated at a specific frequency such as once or twice a day.
B. Some people use only one, while others use a combination of methods - e.g., Provide a
dry or soft-moist food free-choice & meal-feed a canned food or specific food(s) such as
meat, table scraps etc.
C. The method can be determined by the type of food used:
1)

Dry foods - Can be self-fed successfully to most dogs and cats, but some will
overeat & become obese or have some digestive disturbances.
a)
b)
c)

2)

The dry food's abrasive action on the teeth help keep them scaled and clean.
Gum exercise is also provided by the chewing of the dry food.
Not eating enough? - Some problem such as sore gums or lips or bad teeth?

Canned foods, fresh foods, and moistened dry foods:
a)
b)

Should be opened or prepared fresh daily and not exposed to the air for more
than 10 to 12 hr during summer because of possible spoilage!
An alternative? - Set a regular feeding time so that the owner can check on the
animal's appetite each day, and uneaten food should not be in front of them for
more than 30 minutes, especially during warm weather.

D. Avoid between-meal snacks and table scraps because of possible unbalanced nutrition,
obesity, digestive disturbances, and development of a finicky eater or food beggar.
Should not constitute more than 25% of the animal's ration.
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E.

Poultry bones, chopped bones, or small bones may lodge in the animalís mouth or
gastrointestinal tract, whereas large bones may result in broken teeth.
F. Although most adult dogs eat rapidly and voraciously, many dogs are inhibited-type
eaters & prefer to be left alone while eating.
G. Most cats like to eat alone and without distractions or worry of competition - If feeding
more than one, should have separate bowls and their bowls should be separated.
H. Regardless of the method of feeding used for cats, best to feed a ration type of cat food
and to feed on a regular schedule.
2.

How Much to Feed?
A. The amount of food to be given to the dog or
cat?
B

See the figure on "Canine breed growth rates
(Hirakawa, 1998)" - Growth curves would
certainly affect how to feed the pet!

1)

Determined by trial and error, energy need,
and a rule of thumb?
Most household pets consume about a to m
oz of dry matter food/lb of body weight when they are inactive/at maintenance.
Puppies may consume about three times this amount during the fast growing
period.
Hardworking and lactating dogs will consume up to three times the maintenance.
When canned diets are fed, about three times as much by weight is needed as when
dry foods are fed.

2)
3)
4)
4)

B. Some variations/adjustments?
1)
2)
3)
4)
5)
6)
3.

The amount consumed by individual dogs vary, and two related dogs of the same
strain may require different levels of food intake to maintain their body condition.
Heavy exercise increases the nutritional requirements, and a good dog may lose up
to 20 lb during the hunting season.
Cold weather will increase the requirement of food.
The size of the animal must be considered - A small dog will require more food per
lb than will a large dog.
Nervousness is another factor - Purebred breeds have a tendency to be more
nervous and need more food, but they are always thin and often have a diarrhea
problem.
Spayed and castrated animals need one third to one half as much food than they
needed originally because of less natural exercise.

Feeding During Pregnancy and Lactation
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A. The primary goal? - Obviously to provide a nutritionally balanced diet!
B. Diets for dogs?
1)
2)

Can be fed a canine reproduction or growth diet throughout pregnancy but is
needed especially during the last 3 to 4 wk of pregnancy & during lactation.
The diet on DM basis should be at least 80% digestible & contain at least 25% CP,
17% fat, 1,750 kcalME/lb, less than 5% fiber, 1-1.8% Ca, and 0.8-1.6% P.

C. Diets for cats?
1)
2)

Can be fed a feline reproduction and growth diet throughout pregnancy but is
needed especially during the last 3 wk of pregnancy and during lactation.
The diet on DM basis should be at least 80% digestible & contain at least 35% CP,
17% fat, 1,800 kcalME/lb, 1-1.8% Ca, and 0.8-1.6% P.

D. Some tips?
1)
2)
3)
5)

Should not be given any supplements (e.g., meat, milk, Ca, P, or vitamins) or fed
anything other than a good quality diet meeting the specifications.
Ones with optimum body wt at breeding should be fed the same amount needed for
maintenance during the first 5 to 6 wk of pregnancy.
After 5 to 6 wk, the amount fed should be gradually increased so that the dam is
getting 15 to 25% more energy by parturition time. (Free-choice or twice a day?)
During the lactation phase:
a)
b)
c)

4.

Feed at least three times a day or free-choice to maintain optimum body wt.
Feed 1.5, 2, and 3 times the maintenance during the 1st, 2nd, and 3rd wk of
lactation to weaning, respectively.
Encourage the young to begin eating solid food at 3 wk of age to assist the
dam in maintaining her optimum body wt during peak lactation (3rd through 6th
wk).

Feeding and Raising Young Dogs and Cats
A. Orphan puppies and kittens
1)
2)
3)

Environment - Need a separate quarter for each young dog or cat, and the
temperature for the 1st 7 days should be 85n to 90nF, 80nF for the next 2 to 3 wk,
and 75nF by the 4th wk. Bedding should be cleaned daily to prevent skin rash.
Milk replacer - Need a diet formulated to satisfy the nutritional needs of the young,
and various modifications of homemade & commercially prepared formulas
simulating the damís milk have been used with good success.
Methods of feeding?
a)

General:
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(1) Keep all equipment scrupulously clean.
(2) Do not prepare more than needed to feed for a 48-hour period, and divide
the formula into portions & store in refrigerator.
(3) Warm the formula to about 100nF or near body temperature before
feeding.
b)
c)
d)

Nipple bottle feeding - Nipple bottles made especially for feeding orphan
puppies or kittens are preferred.
Tube feeding - The easiest, cleanest, fastest, safest, and most preferred way to
feed the orphan puppy or kitten.
Supplemental feeding:
(1)
(2)
(3)
(4)

Try to encourage the young to eat some solid food.
May want to mix water with the solid food to make a thick mushy gruel.
Smear some of the gruel on the animal's lips.
Once they are eating from a bowl, gradually decrease the amount of water
mixed with the food until only the solid food is fed three times a day.

B. Weanling puppies and kittens
1)
2)
3)
4)

Feed the weanlings a diet 3 to 4 times daily.
Wean at 4 to 7 wk of age (5m to 6 wk is the average) and allow 7-10 days for the
weaning process.
Often, the dam will start to wean on her own due to the irritation caused by the
presence of animals' teeth and toenails.
Take the dam from the young in the daytime for the first few days, putting her back
with the young at night - Gradually take her away for longer periods so she will
finally wean them permanently.

C. Older puppies and kittens
1)
2)
5.

Feed three times & twice a day for the fist 3 mo & 6 mo, respectively.
Dogs and cats that are 8 mo to 1 year and older may be fed once daily - May feed
them twice a day if they aren't fed too much at a time.

Feeding and Caring for Aging Dogs and Cats
A. Geriatric nutrition?
1)
2)

Difficulty in providing a geriatric diet? - Cannot use a general definition for the
geriatric animal.
Little scientific info available on the nutrition of geriatric dogs and cats, but
according to one report, geriatric dogs may be just as capable in digesting and
metabolizing nutrients vs. young dogs.
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Contrary to popular belief, older animals do not have different dietary needs vs.
younger animals.

B. Reduce protein?
1)
2)
3)

Some pet foods are formulated to contain less protein based on the idea that the
dietary protein may contribute to the onset of or progression of kidney
insufficiency.
Recent research show that increased dietary protein did not increase their risk for
developing renal disease.
Older animals may even have a higher protein needs vs. young animals, and dietary
protein should not be restricted below amounts provided for adult maintenance.

C. Some considerations?
1)
2)
3)
4)
5)
6)
7)
6.

Early detection of nutritional disturbances and proper nutritional management
thereafter may slow or prevent the progression of organ failures and possibly slow
the aging process.
Good oral hygiene is important in ensuring adequate food intake and utilization.
The amount fed should satisfy hunger but should not result in unnecessary
abdominal distension and discomfort. Feed small meals at least twice a day (on a
regular schedule) of a palatable & highly digestible diet.
A diet for a normal aged dog? On a DM basis, at least 80% digestible & contains
at least 14 to 21% CP, 10% fat, 1,700 kcal ME/lb, less than 4% fiber, 0.5 to 0.8%
Ca, 0.4 to 0.7% P, and 0.2 to 0.4% Na, and be of good quality.
A diet for a normal aged cat? On a DM basis, at least 80% digestible & contains at
least 25 to 35% CP, 15% fat, 1,700 kcal ME/lb, less than 4% fiber, 0.5 to 0.8% Ca,
0.4 to 0.7% P, 0.2 to 0.4% sodium, less than 0.10% Mg, and be of good quality.
Older dogs/cats may have a reduced appetite & digestive/absorption ability. If so,
should be fed palatable high-energy diets at frequent intervals.
Important for the aged dog or cat to have adequate physical activity to maintain
muscle tone, enhance circulation, and improve waste elimination.

Nutritional Problems
A. Obesity
1)

Obesity is currently the most common nutritional problem in digs/cats in the US.
a)
b)
c)

Dogs and cats are considered obese when they are 10-15% above their
optimum body weight.
More common in female than male dogs up to 12 yr of age and is about twice
as high in neutered dogs of both sexes.
Beagles, cocker spaniels, collies, dachshunds, and Labradors have the highest
incidence of obesity.
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Obesity in cats is equally common in both sexes with higher incidence in older
neutered cats.

Can result in chronic health problems & reduced longevity because of locomotion
problems/bone & joint disease, diabetes mellitus, cardiovascular disease,
hypertension, heat intolerance, altered resistance, and many others.
Causes? Factors such as endocrine imbalances and abnormal responsive taste that
interfere with internal body signals are rare, thus perhaps, overfeeding for whatever
the reason and insufficient exercise might be the primary causes!?
Method for weight reduction?
a)
b)
c)
d)

Should be considered for all dogs & cats that are more than 15% above their
optimum weight to decrease health problems, reduce future health care costs,
improve appearance, and increase the animal's enjoyment and length of life.
Goals - First reduce body fat stores and attain normal body weight & then
maintain the weight for the remainder of the pet's life!
Exercise - Quite helpful, not only in increasing energy expenditures but also
reduces appetite & food intake.
Methods for weight reduction program for the obese animal include:
(1) Decrease the regular commercial diet by 50% of that needed for the
maintenance of the initial (obese) body weight.
(2) Feed the regular commercial diet at 60% for dogs and 66% for cats of that
needed for the maintenance of optimum body weight
(3) Feed a nutritionally complete and balanced high-fiber, low-energy diet.
(4) Feed at least three times a day with the amount fed restricted to feeding
times.
(5) Keep palatable water available at all times.
K Exclude all table scraps, snacks, sweets, etc., and also avoid total fasting
or starvation for quick weight reduction.

B. Nutritional problems in the cat eating commercial dog foods
1)
2)

Develop malnutrition in the adult cat when all the basic nutritional needs are not
being met, and a common cause may be a continuous ingestion of commercially
prepared, cereal-based dog foods?
The cat's nutritional needs are quite different from those of the dog as mentioned
before:
a)
b)
c)

The cat has a much higher protein requirement than the dog.
Little dietary arginine is needed by the mature dog but the cat will die within
hours after consuming an arginine-free diet.
Cats require taurine in the diet - Inadequate taurine results in central retinal
degeneration and blindness.
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Cats cannot convert linoleic acid to arachidonic acid, thus must consume
preformed arachidonic acid. If not, develop a dry lusterless hair coat or, if
severe deprivation is present, emaciation and spots of moist dermatitis develop.
Cats cannot convert beta carotene in plants to vitamin A, thus must consume
preformed vitamin A.
Cats cannot convert the amino acid Trp to the B vitamin, niacin, and,
therefore, require more niacin in the diet.

Primary treatment is to feed a nutritionally balanced commercially prepared or
homemade diet formulated for cats.
Cats in general should not be fed any single food item or cat food consisting of a
single food item, such as some of the gourmet cat foods, at more than 25% of the
catís total food intake.
PET FOOD LABELS

1.

General
A. A pet food label
contain a
tremendous amount
of useful
information, and
can be used to
distinguish a quality
product from
inferior products if
interpreted
correctly.
B. The information required on the label is prepared and approved by the joint federal and
state AAFCO, and requires:
1)
2)
3)
4)
5)
6)
7)

2.

The product name,
The net weight,
An ingredient list,
A guaranteed analysis,
The name and address of the manufacturer, packer, or distributor,
Designation of "Dog Food" or "Cat Food," and
A statement describing the purpose of the product and the method used to
determine its adequacy.

Nutritional Statements
A. Provide ingredient lists & guaranteed analyses, but lack specific info on the content and
availability of many nutrients.
Copyright © 2009 by Lee I. Chiba

Animal Nutrition Handbook Section 17: Fish, Dog, and Cat Nutrition and Feeding

1)
2)

Page 476

Possible to have "two labels" to have identical info, yet the nutritional value could
be totally different!
Differences in processing methods and selection of quality raw materials can have
an impact on the quality, thus one product can be superior while another can be
totally unsatisfactory.

B. Product literature as consumer education tool - Can be provided by some manufacturers
but certainly not by all!
C. Perhaps, the reputation of the pet food manufacturer and information concerning animal
nutrition testing of a product may assist in product selection.
D. The claim of nutritional adequacy:
1)
2)
3.

With the exception of teats & snacks, all pet foods that are interstate commerce
must contain a statement & validation of nutritional adequacy.
With the "complete and balanced nutrition" claim, manufacturers must indicate the
method used to substantiate the claim.

Nutritional Adequacy
A. According to AAFCO regulations, manufacturers can validate the nutritional adequacy
in one of the two ways.
B. First one is to perform "AAFCO sanctioned feeding trials" on food:
1)
2)

Most thorough & reliable method.
Terms included such as "feeding tests," "AAFCO feeding test protocols," or
"AAFCO feeding studies" in a label claim indicate that the product has been tested.

C. Second one is to "formulate the diet to meet the AAFCO Nutrient Profiles for Dog and
Cat Foods:"
1)
2)
3.

Allows the manufacturers to substantiate the claim by merely calculating the
nutrient content of the formulation using standard tables of ingredients without
laboratory analyses or feeding trial.
Although some manufacturers using this method may still conduct some own
feeding trial, but consumers wouldn't know that from the label.

Physical Evaluation of Pet Food
A. Evaluation of the package or container:
1)
2)
3)

Dry & semimoist foods - Should be provided in tightly sealed multilayer packages.
An inner liner aids in prevention of moisture migration, fat wicking, and infestation,
and also keeping product aroma in to maintain palatability.
Canned foods with dented or swollen - May indicate bacteria fermentation, thus
should not be fed?
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B. Product appearance should meet the standard:
1)
2)
4.

Consider consistency of product color, size & shape, as well as pleasant aroma.
Presence of foreign materials (including ingredient-related such as hair, feathers,
etc.) - Indication of inadequate quality assurance program?

Palatability Evaluation
A. Simply because, if not consumed, even the most nutritious food is of no benefit, pet
foods are routinely tested for acceptability - Usually by offering an animal two products,
one of which is a control of known acceptability.
B. Product odor, taste, texture, shape, and moisture content affect the palatability.
C. Highly palatable foods may not be always the most nutritious though!
1)
2)

For instance, palatability for cat foods can be enhanced by adding palatable
ingredients such as garlic & cheese powder or phosphoric acid, but they may not
have any nutritional value.
In fact, a highly palatable food may lead to eating more than its energy needs, thus
resulting in obesity!
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Table 2. Association of American Feed Control Officials (AAFCO) Dog Food Nutrient
Profiles (Dry Matter Basis)a [Hirakawa (1998), Corbin (2001), and Jurgens (2002)]
Growth & Reproduction
Minimum

Adult Maintenance
Minimum

%
%
%
%
%
%
%
%
%
%
%
%
%

22.0
0.62
0.22
0.45
0.72
0.77
0.53
0.89
0.58
0.20
0.48
8.0
1.0

18.0
0.51
0.18
0.37
0.59
0.63
0.43
0.73
0.48
0.16
0.39
5.0
1.0

%
%
%
%
%
%
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

1.0
0.8
1.1
0.6
0.3
0.45
0.04
80
7.3
5.0
120
1.5
0.11

0.6
0.5
1:1
0.6
0.06
0.09
0.04
80
7.3
5.0
120
1.5
0.11

IU/kg
IU/kg
IU/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

5,000
500
50
1.0
2.2
10
11.4
1.0
0.18
0.022
1200

5,000
500
50
1.0
2.2
10
11.4
1.0
0.18
0.022
1200

Nutrient

Unit

Crude Protein
Arginine
Histidine
Isoleucine
Leucine
Lysine
Methionine-cystine
Phenylalanine-tyrosine
Threonine
Tryptophan
Valine
Crude Fatb
Linoleic acid
Minerals
Calcium
Phosphorus
Ca:P ratio
Potassium
Sodium
Chloride
Magnesium
Ironc
Copperd
Manganese
Zinc
Iodine
Selenium
Vitamins & Other
Vitamin A
Vitamin D
Vitamin E
Thiaminee
Riboflavin
Pantothenic acid
Niacin
Pyridoxine
Folic acid
Vitamin B12
Choline

Maximum

2.5
1.6
2:1

0.3
3,000
250
1,000
50
2
250,000
5000
1000

a
Presumes an energy density of 3,500 kcal ME/kg, as determined in accordance with Regulation PF9. Rations greater than 4,000 kcal ME/kg should be corrected for
energy density. Diets less than 3,500 kcal ME/kg should not be corrected for energy. Diets of low-energy density should not be considered adequate for growth or
reproductive needs based on comparison to the Profiles alone. bAlthough a true requirement for crude fat per se has not been established, the minimum level was based on
recognition of crude fat as a source of essential fatty acids, as a carrier of fat-soluble vitamins, to enhance palatability, and to supply an adequate caloric density. cBecause of
very poor bioavailability, iron from carbonate or oxide sources that are added to the diet should not be considered in determining the minimum nutrient level. dBecause of
very poor bioavailability, copper from oxide sources that are added to the diet should not be considered in determining the minimum nutrient level. eBecause processing may
destroy up to 90% of the thiamine in the diet, allowances in formulation should be made to ensure the minimum nutrient
level is met after processing.
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Table 3. AAFCO Cat Food Nutrient Profiles (Dry Matter Basis)a [Hirakawa (1998),
Corbin (2001), and Jurgens (2002)]
Growth & Reproduction,
Minimum

Adult Maintenance,
Minimum

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

30.0
1.25
0.31
0.52
1.25
1.20
1.10
0.62
0.88
0.42
0.73
0.25
0.62
9.0
0.5
0.02

26.0
1.04
0.31
0.52
1.25
0.83
1.10
0.62
0.88
0.42
0.73
0.16
0.62
9.0
0.5
0.02

%
%
%
%
%
%
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

1.0
0.8
0.6
0.2
0.3
0.08
80
15
5
7.5
75
0.35
0.1

0.6
0.5
0.6
0.2
0.3
0.04
80
5
5
7.5
75
0.35
0.1

IU/kg
IU/kg
IU/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
%
%

9,000
750
30
0.1
5.0
4.0
5.0
60
4.0
0.8
0.07
0.02
2,400
0.10
0.20

5,000
500
30
0.1
5.0
4.0
5.0
60
4.0
0.8
0.07
0.02
2,400
0.10
0.20

Nutrient

Unit

Crude Protein
Arginine
Histidine
Isoleucine
Leucine
Lysine
Methionine-cystine
Methionine
Phenylalanine-tyrosine
Phenylalanine
Threonine
Trytophan
Valine
Crude Fatb
Linoleic acid
Arachidonic acid
Minerals
Calcium
Phosphorus
Potassium
Sodium
Chloride
Magnesiumc
Irond
Copper (extruded)
Copper (canned)
Manganese
Zinc
Iodine
Selenium
Vitamins & Others
Vitamin A
Vitamin D
Vitamin E
Vitamin K
Thiamine
Riboflavin
Pantothenic acid
Niacin
Pyridoxine
Folic acid
Biotin
Vitamin B12
Choline
Taurine (extruded)
Taurine (canned)

Maximum

1.5

2000

750,000
10,000

a
Presumes an energy density of 4,000 kcal ME/kg as determined in accordance with Regulation PF9. Rations greater than 4,500 kcal ME/kg should be corrected for
energy density; diets ess than 4500 kcal ME/kg should not be corrected for energy. Diets of low-energy density should not be considered adequate for growth or reproductive
needs based on comparison to the Profiles alone. bAlthough a true requirement for crude fat per se has not been established, the minimum level was based on recognition of
crude fat as a source of essential fatty acids, as a carrier of fat-soluble vitamins, to enhance palatability, and to supply an adequate caloric density. cIf 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. dBecause of very poor bioavailability, iron from
carbonate or oxide sources are added to the diet should not be considered in determining the minimum nutrient level.
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