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NUTRITION 

 FOOD  =  ENERGY  =   LIFE 
 Proper nutrition is a critical part 

of the rehabilitation process   
 Sometime the only one you 

need to provide 
 Raising orphaned animals 
 Preventing/restoring the loss of 

lean body mass 
 Body tissue except fat  

 Essential to successful wound 
healing 

 Overcoming viral and bacterial 
diseases 
 LBM loss of more then 20% 

will cease wound healing 
 



NUTRITION  Balanced diet  
– Provides all required nutrients  
– In proper ratio 

 Diet that does not contain enough 
energy components will not permit 
the animal’s system to use the rest 
of the nutrients in the diet 

 Missing one nutrient can effect the 
efficient digestion of the entire diet 

 Surplus of a nutrient can cause the 
animal to avoid the diet altogether 

 Surplus of certain nutrients can 
stop the absorption of another 

– Calcium/phosphorus  
– Zinc/Iron 

 Enhance absorption    
– Vitamin C/ Iron 
– Vitamin D/ Calcium  

 

 

Presenter
Presentation Notes
because of a single missing nutrient the bird may not be able to digest the diet efficiently and breeding success and immunity will be affected.  If a diet contains a surplus of a nutrient it may cause the birds to avoid eating the diet.  Also, a surplus of one nutrient often stops the absorption and/or utilisation of another nutrient. 




NUTRITION 
Balanced diet 

– Sufficient amounts of all nutrients 
 Not specific ingredients  

 Animals have unique foraging  
adaptations 

– The manner in which they eat and 
digest will differ 

– The manner in which it is absorbed 
and utilized will be the same 

 The energy content of a diet is obtained 
from 
 Proteins 
 Carbohydrates 
 Fats 

 Those nutrients are ingested digested 
absorbed and transported to cells 

  Generate energy  

 
 



NUTRITION 

 Diet needs to be 
 Free of bacteria and 

toxins  
– Washing all fruits and 

vegetables  
– Reputable food source 

for fish and meat 
– Proper refrigerating 
– Proper thawing 
  
  



ENERGY REQUIREMENTS 
 Energy requirements for 

native wildlife can be 
difficult to establish 
Wide variations in 

nutritional and energy 
requirements 

 Physiological conditions 
 Species  

Birds 
Over 9,998 species  

Mammals 
5,490 

 
 

 

Presenter
Presentation Notes
Lack of information available on wild birds diets



ENERGY REQUIREMENTS 
 Physiological conditions 

 Age 
 Hatchlings and juveniles need extra 

protein 
 Insects  

 Size 
 A small bird will consume more food 

per body weight then a larger one 
 Sex  

 Calcium for egg production 

 Environmental conditions 
– Weather 

 Food higher in fat and carbohydrate 
– Season - breeding  

 food higher in protein and 
carbohydrates 

 



ENERGY REQUIREMENTS 
 Energy expended is lowest when 

the animal is inactive and under 
thermoneutral conditions 

 Energy expended is highest 
– During flight 
– Territory protection 
– Laying eggs 
– Feeding young  
– Obtaining food 

 Energy derived from the food needs to 
be higher then the energy spent finding 
or catching the food 

 

 

Presenter
Presentation Notes
To survive, the amount of energy expended in finding food must be less than the amount of energy the food gives, so the bird will have enough leftover energy for sleeping and looking for mates (Brooke 128).
Due to these variations of energy use, birds have different nutritional needs. Small birds may need to eat their weight in food every day because of their high BMR. For example, a Blue Tit weighs 11g, and it needs 1 kcal per gram of body weight each day in winter, which is about 300 small insects, about 10g in weight. Large birds, however, need relatively less food. A Kestrel that weighs 220g needs only 1/3 of a kcal per gram of body weight each day in winter, or about 120g of food (Brooke 134).



ENERGY REQUIREMENTS 

 Food energy is measured 
in kilocalories  

 Knowledge of energy 
requirements is necessary 
to determine how much 
food is needed for a 
specific animal in a 
specific situation 



ENERGY REQUIREMENTS 
 BER- Basal Energy Requirement 

– Energy needed for healthy, awake, fasting animal in thermoneutral 
environment 

– Enough energy to maintain body function on a cellular level 

  RER- Resting Energy Requirement 
– Healthy animal at rest, thermoneutral conditions 
– Sufficient energy for digestion, absorption, and metabolism of food 

 MER- Maintenance Energy Requirement 
– Healthy, moderate active animal 
– BER plus energy for regulating body temperature and moderate activities 

  DER – Daily Energy Requirement 
– Healthy, normal activity for the species 
– Energy sufficient to maintain normal body weight 
– Energy needed for work, growth, lactation, and gestation 

 



ENERGY REQUIREMENTS 
 RER    
 Placental animals                                                                

– 70(body weight in kg) 0.75     70(BWkg)0.75 
 Marsupial mammals  

– 49(body weight in kg) 0.75   
 Reptiles 

– 10(body weight in kg) 0.75   
 Passerine birds 

– 129(body weight in kg) 0.75     
 Non-passerine birds 

– 78(body weight in kg) 0.75    
 Seabirds  

– 90(body weight in kg) 0.75  

 

Presenter
Presentation Notes
Standard equations for RER of different species have been developed by researchers, those equations estimate the RER of the specific animal and then are multiplied by an appropriate factor to find the DER – this result will tell you the amount of Kcals needed to be fed per day



ENERGY REQUIREMENTS 
 DER 

–  For sick, anorectic, or 
wounded animals 
 1.5 to 2 x RER 

– Cells need extra energy in order 
to heal/generate 

 Healthy young  
 4 x RER  

– Extra energy for new tissue growth 
and proper development 

 Sick orphans  
 5 x RER  

– Supply sufficient energy for new 
tissue growth and for fighting 
infections or healing injuries 

Presenter
Presentation Notes
Cells need extra energy to be able to perform the task of healing an injury or fighting an infection, however since a sick animal in captivity is usually inactive and in thermoneutral conditions - the DER is going to be below what might be expected under free ranging conditions – therefore it is safe to start the diet plan at RER and increase it gradually to DER for the specific situation.
As the animals grow the DER decreases – healthy adult animal DER should not be more then 2x RER.
 





ENERGY REQUIREMENT 
 Calculate RER for a 

specific animal 
 Multiplied by an 

appropriate factor to find 
DER 
– The result will present the 

daily amount of Kcals/day  

– Not the mls/day 
 Each supplement will 

have a different amount 
of Kcals/ml 

 



ENERGY REQUIREMENT 
 Squirrel weighing 70 g  

– convert weight to kilograms  
 70g ÷1000g/kg = 0.07 kg  

– Calculate RER 
 70 (0.07) 0.75  = 9.5 Kcal  

– Calculate DER 
 4 x 9.5 = 38 Kcal/day 

– Zoologic milk matrix = 33/40 + 30/55  
 1.7 Kcal/ml 

– Calculate ml/day 
 38 Kcal ÷ 1.7 Kcal/ml = 22.3 ml 

per day 
 

Presenter
Presentation Notes
Squirrel weighing 70g (healthy orphan) about 3 weeks old (eyes closed, noticeable hair but not on stomach and legs
First convert animal’s weight to kilograms – 70g ÷1000g/kg = 0.07 kg 
70 (0.07) 0.75  = 9.5 Kcal - this is the RER for this squirrel 
Since it is a young healthy individual 
DER will calculate at 4 x RER – or 4 x 9.5 = 38 Kcal/day
Feeding zoologic milk matrix – 33/40 + 30/55 – will give 1.7 Kcal/ml
To find out how many ml of formula you need to feed per day –
38 Kcal ÷ 1.7 Kcal/ml = 22.3 ml per day




ENERGY REQUIREMENT 
 Next consideration   

– Stomach capacity 
 Most mammals’ stomach volume 

is 5% of the total body weight  
 Lagomorphs 10% 
 Most birds’ stomach volume is 3 

to 5% of  body weight 

 Squirrel  
– 70 g x 5% (stomach volume) = 3.5 

ml per feeding 

 22.3 ml (per day) divide by 3.5 
ml (per feeding) = about 6 
feedings per day over 12 hours 
 

 



ENERGY REQUIREMENT 
 As the baby grows the 

DER decreases 
– Healthy adult 

animal’s DER should 
not be more then 2x 
RER 

  When reducing feeding and 
Kcal/day 

– Weigh babies on a daily basis 
– If  losing weight 

 Put back to previous diet schedule 
and monitor closely for weight 
gain 

 



NUTRITIONAL 
REQUIREMENT 

 It is unrealistic to 
expect those equations 
to exactly calculate the 
specific energy of all 
species under all 
physiological 
conditions  nor are 
they the only 
consideration in a 
sound diet plan 



WATER Life on earth is possible due to 
the presence of water 

 the most abundant 
component of the animal 
body in all stages of 
development 

– The first and most important 
element of a sound diet 

 Medium for all chemical 
reactions in the body 

 Transfers  (blood = 80%) 
– oxygen to body tissues 
– carbon dioxide from the tissues 

 Food carrier 
 Aids in digestion and 

absorption 
 Waste product removal 

 
 

Presenter
Presentation Notes
Feeding a correct and well balanced diet is essential to the animal’s health and recovery however one can never overlook the most critical nutrient for survival – WATER 
Water can become contaminated with chemicals, microbial organisms, high levels of minerals etc that could be detrimental to young animals, affecting their health and/or growth



WATER 
 Tissue building and repair 
 Regulation of the body 

temperature 
 Regulates pH of body 

fluids  
 Animals may lose nearly all the fat 

and half the protein of the body and 
survive, but a loss of about one-tenth 
of the water from the body can be 
fatal 

 Excess moisture in food can 
dilute the nutrients and 
energy in a diet 

 

 

Presenter
Presentation Notes
Animals need a continuous supply of water for maximum efficiency. Because water functions as a lubricant in the transport of feed and aids in the excretion of waste products from the body, the intake must equal the output lost through urine, feces and evaporation. As an example, during protein metabolism, uric acid and urea are produced and must be removed through the kidneys. Water is needed to dissolve the urea, uric acid, phosphates and other minerals for easy passage through the urinary tract.



WATER 
 Two water sources 

– Ingested water 
 Free drinking water 
 Water in food 

– Some food will contain 
more water then other 

• Fruits vs. Seeds 
– Metabolic water 

 Water created through 
metabolism   

 Migratory birds rely solely on 
metabolic water production while 
making non-stop flights 

– Mostly from fat 

 In mammals water production 
through metabolism of protein 
roughly equals the amount excreted   

Presenter
Presentation Notes
In mammals, the water produced from metabolism of protein roughly equals the amount needed to excrete the urea which is a byproduct of the metabolism of protein.Birds, however, excrete uric acid and can have a net gain of water from the metabolism of protein
THE utilization by the body of ingested food substances and of tissue reserves yields among other things quantities of metabolic water. As the complete combustion of 100 gm. of fat produces about 110 gm. of metabolic water, whereas 100 gm. of carbohydrate yields only 55 gm. of water, fat reserves and fatty foods are believed to be particularly valuable as a protection against desiccation. This contention would appear to be supported by the fact that many animals which exist in deserts have large reserves of fat.
�



WATER 

 Check water dishes 
frequently – if it 
looks like you are not 
going to drink it – 
the animal will not 
drink it! 

 Change and clean 
water and food 
dishes twice a day  
 



FLUIDS 
 Most injured and orphaned 

animals will be in some state of 
dehydration and/or hypothermia 

–  Must be corrected before 
feeding 

 During the act of digesting 
food 

–  fluid is pulled out from cells to 
aid in the process of digestion 

–  If the animal is even mildly 
dehydrated 
 Feeding will worsen the 

problem 
– The processes of digestion and 

metabolism create heat  
 Hyperthermia    

 



FLUIDS 
 Always give fluids warmed 

 Fluid warmer 
 Heating pad 

 Calculate % of dehydration 
(in decimal) x body weight in 
grams = amount of fluid 
replacement for next 48-72 
hours 

 Daily Maintenance 
 50ml/kg/day 
 1-2% body weight per 

injection site  

 



FLUIDS 
 2 kg Pelican is estimated to be 10% 

dehydrated 
 0.10 x 2000 = 200mL 
 200mL / 48 hours   
 Maintenance = 50 mL/kg/day 
 2 kg x 50 ml = 100mL 
 100mL / 24 hours  
 First day 
 50% of deficit = 100ml 
 100% maintenance = 100ml to 

200ml over first 24 hours 
 Second and third day 
 25% of deficit = 50ml 
 100% of maintenance = 100ml to 125 

ml/day  

 1 to 2% body weight per 
injection site  
 

 



FLUIDS 
 Fluids 

 Dehydration 
 Mild 

 PO 
 Moderate 

 SQ 
 Severe 

 IV 
 Butterfly catheter  

 25 G ½ “ needle 
with 3.5” tube 

 Medial 
Metatarsal vein  

 

http://www.spcollege.edu/hec/vt/VTDE/avianhemo/avian1/16.jpg�


LIPIDS 
 Diet high fat/ low carbs? 

– Deer 
 Eating grass 

– Eagle 
 Eating animals 

 All animals diets are high in 
fat  and low in carbohydrates 
– difference between 

herbivores and carnivores 
 Ability to change 

vegetable fiber into 
SCFA 

 Digested using 
fermentation by bacteria 

 
 



LIPIDS 
 Hindgut digesters  

– Digest and absorb fat, proteins 
and carbohydrates    
 Through the stomach and small intestine 
 The undigested fiber passes to the cecum 

and colon 
– Vast amount of bacteria 

 Undigested carbohydrate is 
fermented 

– Produce SCFAs 
• Absorbed into the body 

• Used for energy 

 

Presenter
Presentation Notes
Herbivorous animals consume
foods that are quite different from their own tissues in contrast to carnivores, which
digest materials that are similar to their own bodies




LIPIDS 
 Foregut digesters  

– Ruminants 
– Subsist on fiber 

– Stomachs  
 Major organs of 

fermentation 
– Ferments fiber and available 

carbohydrates 
 Less carbohydrates to 

metabolize and absorb 
as glucose  

 SCFAs produce more 
than 70% of energy  

Presenter
Presentation Notes
 “Volatile fatty acids are produced in large amounts through ruminal fermentation and are of paramount importance in that they provide greater than 70% of the ruminant's energy supply.”[2] In this way, ruminants have a diet that is even higher in fats and which contains practically no carbohydrates at all.



LIPIDS 
 Fat provides 

–  2.25 more calories of energy per 
unit then metabolized protein  
 1gr of fat = 9 cal     
 1gr of protein/carb = 4 cal 

 Allow for intestinal absorption of 
fat soluble vitamins 

– A  -   D  -  E  -  K  
 Without fatty acids 

– Poor skin condition 
– Poor feather growth 
– Impaired growth in young 
– Accumulate fat in liver (fatty 

liver disease) 
 

 

 



CARBOHYDRATES 
 Basic source of energy  
 Carbohydrates take the form of 

sugar and starch 
 Provides immediate fuel for physical 

performance 
– Carbohydrates are an excellent source of 

immediate energy boost 

 The only source of energy for the 
brain 



CARBOHYDRATES 
 Soluble carbohydrates 

– Simple sugars 
– Glucose 

 Simplest carbohydrate 
 Dose not need to be digested 
 Absorbed as is 
 Used instantly for energy 

without the need for any 
chemical changes on the 
way to the cell 

– Found in  
• Honey 
• Some fruits 

– Fructose 
 Found in honey, fruits and 

vegetables  
 

 
 

Presenter
Presentation Notes
Classified as either soluble or insoluble




CARBOHYDRATES 

 Complex carbohydrates 
– Starch 

 Rice, beans, wheat, corn, 
potatoes 

– Glycogen 
 Used by animals to store 

energy 
– Liver and muscles 

– Cellulose 
 Plant fiber 



PROTEIN 
 Proteins are part of every cell, 

tissue, and organ in the body 
 Play crucial role in all 

biological processes in the 
body 

 Essential for growth, repair 
and maintaining healthy body 
tissues 

 Muscle contraction, immune 
protection, transmission of 
nerve impulse 

 Provides structural support to 
skin and bones 

 Source of energy 

 



PROTEIN 
 Protein  

– Digested into amino acids 
– There are 22 different amino 

acid chains  
 Some of these amino acids can 

not be made by the body 
–  Known as essential amino acids 

 Must be provided in the diet 
 Animal proteins contain a better 

balance of the essential amino acids 
than plant protein 

 Dietary requirement for protein 
varies with age and physiological 
conditions 

– Young  (altrecial >precocial)  
– Laying female 

– Molting   
– Geriatric 

 

 

Presenter
Presentation Notes
The dietary requirement for protein varies with age and physiological state, being highest
in  hatchlings and  females laying  large clutches and  lowest in  adults at maintenance
Digestibility of proteins also  varies,  being  more efficient in  nestlings than  adult
Protein  requirements for growth  are highest at hatch  and  decrease over time as growth 
rates slow.  Altricial chicks have higher growth  rates as they  need  to  achieve
independence at an earlier stage
t if the protein does not contain sufficient amounts of the amino acid
taurine.  This is a dietary  requirement for cats but not for dogs,  and  other mammalian 
insectivores have developed cardiomyopathy when maintained on dog foods, which may
be attributed to the low taurine content of these foods.



PROTEIN 
 Sources 

– Insects 
– Whole prey 
– Growing tips of leaves 
– Grains 
– Nuts 
– Seeds 
– Milk 

 Ideal proportions for 
greatest tissue synthesis 

– Species specific 

Presenter
Presentation Notes
The essential amino acids present in milk proteins are supplied in almost ideal proportions for maximum tissue synthesis.
The proteins contained in eggs are so well proportioned in their amino acid composition that egg protein is considered to be a perfect protein
Raw egg white contains a protein known as avidin which renders the vitamin biotin unavailable to the body
Duck’s egg white contains in addition, a substance which inhibits the action of trypsin on protein
Heating egg, as for instance, in the preparation of boiled egg, destroys both avidin and trypsin inhibitor. Cooking makes egg-protein easily available to the body
The mineral element of special importance in the meat group is iron. Meats are also rich in phosphorus, sulphur, potassium; moder­ately high in sodium and poor in their calcium content. Fish, however, is a good source of calcium, especially the small varieties which can be consumed whole. Salt-water fish contain an appreciable amount of iodine.



PROTEIN 
– Eggs 

 The perfect protein 
 Raw egg white 

– Avidin 
 Renders biotin (B7) 

unavailable 
– Metabolism of fatty 

acids 
– Serpins 

 Inhibits  trypcin action on 
protein 

– hydrolyses proteins 

 Boiling the eggs 
– Destroys Avidin and trypcin 

inhibitor 
 Making protein available   

 

 
  

 



MICRONUTRIENTS    
 Vitamins 

– Required in diet for proper body 
function 

 Divided into 2 groups 
 Fat soluble vitamins  

– A   - animal origin 
– D 
– K 
– E 

 Stored in body fat and in 
the liver 

 Water soluble vitamins 
– B complex 
– C 

 Are not stored in body 

 

Presenter
Presentation Notes
Animals often eat the amount of food necessary to meet energy requirements.  A food with a high
level of digestible energy will need a higher concentration of a nutrient than a food with a
low level of energy.  Thus, a given concentration of a nutrient in the diet may be adequate in
one diet, but inadequate in another diet. 
- Animal’s energy requirements change in response to different conditions.  Thus, cold temperatures
and high levels of activity increase food consumption and in turn decrease the concentration18
of a nutrient required in the diet
All flesh foods like meat and fish are good sources of B-complex vitamins. Pork, liver and other organ meats are excellent for their thiamine content; poultry is rich in niacin. Vitamin B12, which is contained only in foods of animal origin and not in plant foods, is supplied well by organ meats and muscle meats. Flesh foods are generally not good sources of Vitamin A, but liver is an outstanding source of Vitamin A. Other organs such as kidney contain some Vitamin A.



VITAMIN A 
 Vitamin A (beta carotene) 

– Vision, immunity, membrane integrity, growth, feathers, 
skin, resistance to infections (sinuses) and the 
maintenance of epithelial surfaces and linings of GI, 
respiratory & reproductive tracts  

 Deficiencies/toxicity 
– Degeneration of eye structures 
– Prolonged deficiency will result in blindness   
– Loss of membrane integrity   
– Interfere with water retention 
– Poor feathering – unkempt appearance   
– Blunting of choanal papillae 
– Squamous cell metaplasia 
– Both deficiency and excess of dietary vitamin A suppress 

immune function 
 

 Vitamin A levels are stored in liver tissue of animals 
– Carnivores usually do not suffer vitamin A  deficiency   

 

Presenter
Presentation Notes
This vitamin is important for the formation and maintenance of collagen, a protein that is widely distributed in the body. Collagen is the cementing material that holds the cells of the body together and is also necessary for the healing of wounds and fractures.
2. It is also essential for the formation of teeth and bones and for production and repair of tissues.
3. Ascorbic acid also plays an important role in the normal metabolism of amino acids as tyrosine and in the function of the adrenal gland.
4. Ii helps in easy absorption of iron from the gastro-intestinal tract by the reduction of ferric iron to ferrous iron.
Sources
Fruits and vegetables are the main sources of ascorbic acid. Citrus fruits like limes, lemons, oranges, mosambis, grapes and tomatoes. Vitamin-C is also found in considerable amount in fresh mangoes, Papayas and other fruits. Cauliflower, green leafy vegetables, raw cabbages, green chilies also supply Vitamin-C. Guavas and sprouted grams are valuable sources of Vitamin-C. Dry legumes contain small amount of Vitamin- C, which increases in manifold, approximately 7 times during germination. However animal foods do not contain much of Vitamin-C.
Daily Allowance
Since Ascorbic acid cannot be stored in the body, the requirement has to be met daily from the diet. The recommended daily allowance is 20 mg. to 40 mg. for children and 40 mg for an adult. An extra allowance is also recommended for nursing mother.
Deficiency
Deficiency of Vitamin-C makes the gums soft, tender that bleeds easily. If there are cuts and wounds, it takes a long time to heal. Jaws become swollen and tender. The body becomes susceptible to infection and disease. Premature signs of old age appear in the young. In case of acute deficiency, a disease, called as scurvy occurs. This is characterisized by weakness, irritability, bleeding under the skin and in the joints bleeding gums, failure to heal or delay in the healing of wounds, anemia and weak bones.
�



VITAMIN A  Vitamin A levels in 
invertebrates are very low 

  Fish store large amounts of 
vitamin A in their liver and 
fatty tissue 

– Cod liver oil, cooked liver  

 Some fruits and vegetables 
can provide large quantities 
of vitamin A (carotenoids) 

– Orange fruits and vegetables 
 Apricots, cantaloupe, peaches, 

carrots, squash & sweet 
potatoes 

– Dark green leafy vegetables 
– Corn, squash, broccoli, and 

dandelion leaves  

 Other sources  
– Egg yolk 

 

Presenter
Presentation Notes
Clinical signs: small white pustules in mouth, esophagus, crop or nasal passages. May have blocked salivary ducts if squamous metaplasia causing small (often symmetrical) dorsally around choana, larynx and laterally under tongue or mandibles.



VITAMIN D 
 Vitamin D “sunlight 

vitamin” 
 Calcium metabolism  
 Normal mineralization of bone  
 Bone growth and remodeling 
 Prevention of MBD 

– Naturally presented in very few 
food items 

– Fish such as salmon, and tuna, 
fish liver oils 

 Excess vitamin D retards bone 
growth and causes calcification of soft 
tissue 

 



VITAMIN D  
 Deficiency 

– Dietary inadequacy  
 Increased requirement, or 

increased excretion 
– Prolonged indoor caging 

 Limited exposure to sunlight 

– Physiological impairments  
 Impaired absorption 

– Absorption of vitamin 
D from the digestive 
tract is inadequate 

 Kidneys cannot convert 
vitamin D to its active form 



VITAMIN K 
 Only known biological 

role is blood clotting 
 Stops bleeding through clot 

formation 
 Vital to proper liver function  
 Body stores very little of it  
 Stores are rapidly depleted 

without regular dietary intake 
 Dietary source of vitamin K is 

generally green leafy vegetables 
– broccoli, peas, green beans 

 Hemophiliac animals 
 Rat poison  

 
 



VITAMIN E 
 Vitamin E is an antioxidant 
 Prevents chemicals in the body from 

damaging cells 
 Animals with a Vitamin E deficiency 

– Lack energy 
– Nervous system disorders (ataxia)  
–  Vascular, and muscular disorders 
–  Discoloration of body fat (orange or 

brownish yellow)  

 Found in leafy green vegetables, 
walnuts, almonds, sunflower seeds, 
corn, vegetable oils 

 Not very stable in storage 
– Fish diet in captivity  

 Need to be careful do not get deficiency 

  
 

Presenter
Presentation Notes
Vitamin E deficiencies are most common in captive wildlife fed fish diets, this despite the fact that fish are
generally a good source of vitamin E.  Problems develop because:
- fish have high levels of polyunsaturated fats (which raises the requirements)
- fish are often frozen, and vitamin E activity decreases with storage, even if frozen
- fish are often eviscerated, even though viscera are important storage sites for vitamin E



VITAMIN C 
 Water soluble 

– Not stored in the body  

 A cofactor in development and 
repair of all body tissues 

–  Important in wound-healing 
– Preventing bleeding from capillaries 

 Can only be obtained from plant food 
sources 

– Orange, papaya, guava, ripe tomato, 
mango, strawberries, cantaloupe, 
watermelon, pears, kiwi, bananas 

– Dark leafy greens, green and red 
peppers, snow peas, broccoli, sweet 
potatoes   
 

Presenter
Presentation Notes
cofactor is a non-protein chemical compound that is bound to a protein and is required for the protein's biological activity. These proteins are commonly enzymes, and cofactors can be considered "helper molecules" that assist in biochemical transformations.



B COMPLEX 
 B complex consists of eight water 

soluble vitamins 
 Enhances metabolism of 

carbohydrates and proteins for 
available energy 

 Boosts immune and nervous system 
 Aids in cell growth, division and 

maintenance 
 Important during breeding, molting, 

and rehabilitation process 
– Brewer's yeast is one of the best sources of 

the B vitamins 
– Whole, unrefined grains (such as cracked 

and whole wheat, brown rice, rye, and 
wheat germ), leafy vegetables, peanuts 
(B1), raisins, oranges (B1, B9)), almonds, 
pecans, broccoli (B2), sunflower seeds, 
peanut butter (B3, B7), bananas (B7, B9)  

 Excesses are passed out in 
urine 

  



MINERALS 
 Macro minerals 

– Sodium, potassium, chloride, calcium, 
magnesium, phosphorus, and sulfur 

 Calcium 
– Development of bones and muscles 
– Normal contractions of muscles 

 Heart 
– Blood coagulation 
– Egg formation (85% calcium) 

 Calcium, phosphorus and vitamin D 
all connected 

– Poor calcium absorption is due to high 
phosphorus levels 

Calcium and Phosphorus must be 
balanced in diet (2:1)  

  
 
  

Presenter
Presentation Notes
Functions of minerals
1. They are the constituents of bone and teeth and required for their growth e.g. calcium and phosphorus.
2. They are the constituents of various body tissues e.g. iron, phosphorus.
3. They maintain electrolyte balance in body fluids e.g. sodium, potassium and chloride.
4. They maintain tone and functions of muscles e.g. sodium and calcium.
5. They stimulate digestive secretions.
6. They are necessary for growth.
Classification of minerals
1. Major minerals'. Calcium, phosphorus, sodium, potassium and magnesium.
2. Trace elements with known functions: iron, iodine, fluorine, zinc and copper.
3. Trace elements with no known functions, lead, mercury, barium and aluminium.
CALCIUM _________________________
It forms 1.5 to 2 per cent of body weight. An average adult body contains 1200 grams of calcium. Of this 98 per cent is present
in bones.
Functions
1. It is necessary for growth of bones and teeth.
2. It is required for the clotting of blood.
3. It regulates the contraction of muscles.
4. It is required for cardiac action and milk production.
5. It transforms light into electrical impulses in the retina.
6. It forms a component of several enzymes.
Sources
1. Milk and milk products like cheese, curd and butter milk. They arc the best natural sources of calcium.
2. Green leafy vegetables like spinach.
3. Millets like ragi.
Deficiency:
Deficiency of calcium leads to rickets in children and osteomalacia in adults. Also it leads to delayed blood clotting.
Requirement: 400 to 500 mg per day.




CALCIUM 
 Mealworms are deficient in 

calcium and high in phosphorus 
– Raise and store in a 

nutritional media 
 Bran, wheat germ, mixed 

grain baby cereal, bone 
meal powder, vitamins 

 Feed mealworms every 
day 

 Thin slices of apple, 
carrots, greens 

 What you feed your mealworms 
is the nutrition you are providing 
to the animal in your care 

  
 



PHOSPHORUS 
 

– Growth 
– Maintenance of healthy system 
– Repair of bone tissues 
– Maintaining structure and function of bones 
– Aids in conversion of protein, fats, and 

carbohydrates into energy 
 Found in peanut butter, almonds, broccoli, 

lima beans, and animal food items 

 Check all food for proper Ca/P ratio   
 



POTASSIUM 

 
– Regulates body fluids 
– Function of nervous system 
– Maintain normal contraction 

of muscles 
– Aids in carbohydrate 

metabolism 
 Found in bananas, apricots, 

oranges, cantaloupe, 
squashes, peanuts, and a 
variety of vegetables 

 



MICRO MINERALS 
Trace minerals 
– Copper is a part of several proteins and 

enzymes  
 Required for blood, bone, tissue and skin 

construction 
– Cobalt needed in very small amounts but 

very important  
 Building block for Vitamin B 12  

– Iodine 
 Healthy thyroid function 

– Zinc and Magnesium 
 Protein synthesis 

– Selenium 
 Disease prevention, boosting of immune 

system 

 The terms macro and micro do not reflect the 
significance of a mineral in maintaining 
health 

– deficiency of either can be as harmful 

 
 



OTHER CONSIDERATIONS  

 Many factors of the 
animal’s physical and 
physiological condition 
play an important role in 
the animal’s systems and 
in their ability to use the 
nutrients you are 
providing 
 



MALNUTRITION  
  Malnutrition 

–  Inadequate intake of nutrients 
 Animals can eat large amount of food 

– Unable to digest, absorb and/or convert 
food into energy 
 Parasites 
 Disease 

– Aspergillosis 
– Lead poisoning  

 Foreign body in GI 
 Food is insufficient in nutrients 

– Captivity (improper diet) 
 Stress 

 A patient that consumes a sufficient amount of food 
– Not gaining weight 
– Loosing weight 

 Further investigation  into cause is necessary    
 

 



STRESS  
 Energy demands increase 

– Fight/flight 
 Quickly depletes lean body 

mass protein stores 

 



OTHER CONSIDERATIONS  
 

 Preparation of food 
 Clean bowls every time you 

feed/water 
 Wash fruits and vegetables before 

cutting 
– Bacteria can be found on the surface of 

fruits and vegetable  
– Once cut bacteria can multiply and spread 

to all food items in animal’s dish 

 Cut fruits and vegetables into 
appropriate size pieces 

 Never add vitamin supplements to a 
commercially made formula  
 



OTHER CONSIDERATIONS  

 Presentation of food 
– Important to learn the natural 

history and behavior of native 
species  

– Animals have diverse foraging 
techniques 
 Need to present food to 

mimic natural feeding 
behavior 

 Feeding smaller portions 3 to 4 
times a day 

– Promotes healthy appetite 
– Mimics natural behavior 
– Promotes psychological well 

being 

  
 



OTHER CONSIDERATIONS  

 Do not forget the 
greens!!! 

– Many of the vitamins required 
by animals come directly from 
leafy green plants 

– The meats from animals that 
ate the leafy, green plants 

– Fatty acids are manufactured 
by leafy green plants 
 Adds to presentation of diets 

– Chop on top of  food 



REFERENCES/PHOTOS   
 Abott -  improving wound care 
 J Vasc Nurs. 1993 Mar;11(1):12-8.Effects of nutritional status on wound healing. 
 Ted Slanker  -  Slanker's Grass-Fed Meats 
 http://www.holytaco.com/25-egg-sharpie-faces/ 
  Debra McDonald  -  Protein Requirements of Birds 
 Preserve articles -  Short notes on the functions, classification and sources of Minerals 
 Barry Groves, PhD - Exposing dietary misinformation 
 http://www.faqs.org/nutrition/Met-Obe/Minerals.html 
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