
- Winter typically has high protein; low energy; but small amounts of material 

- Spring means up temp and high moisture, most abundance 

- Summer has high fibre and dead/senesced species; grass low protein; legumes okay   

 

Week 1 Part 8 – Overview of Digestive Anatomies 
Human Gut Anatomy 

- Headgut  mouth + pharynx + teeth 

- Foregut  oesophagus + stomach (storage and digestion of food) 

- Midgut  small intestine (high enzyme secretion) + nutrient absorption 

- Hindgut  caecum + colon (deals with fluid/stool exchange) 

Digestive system runs from mouth to the anal canal 

 

Headgut Adaptations: Mouths and Beaks 

- Herbivores  some have a dental pad and is a harvester of food, flat grinding teeth to eat LOTS of food or a 

large bill to facilitate collection 

- Omnivores  have flat and sharper teeth (incisors) for grinding/snipping/tearing meat 

- Carnivores  sharp teeth, fangs (no molars), good for prey capture and consumption 

 

Bird Digestion 

- Birds have no teeth and a few jaw/tongue muscles 

- Birds have a foregut crop (stomach) for storage of food 

- They have an acid secreting glandular proventriculus for enzymatic breakdown 

- In the muscular gizzard (ventriculus) food grinding occurs, some birds eat stones to aid mechanical digestion 

(they act like teeth) 

- Gut complexity increases as diets becomes less based on animal-derived feeds 

 

Week 1 Part 9 – Carnivore and Omnivore Gut Anatomies 
- Carnivores/Omnivores eat a more ‘biologically valuable’ diet 

o Herbivores do not have this liberty 

- Meat has proteins, fats, and glycogen (carbs); hence a carnivore does not need very much food (meat is 

nutrient dense)  meat/animal-derived material is also easier to digestion than plant material 

- Plants are ‘nutrient poor’ in comparison 

 

Gut Anatomy Comparison 

Tiger Quoll  True Carnivore 

- Has a glandular stomach for food storage and 

decomposition  

- Simple continuous mid-hindgut  quick and 

simple digestion  

 

 

 

 

 



Dog  Omnivore 

- Focuses on animal product but also plant fibre material in dog food (veg protein is shit compared to meat) 

- Has a large glandular stomach for food storage 

- Separate mid-hindgut (midgut for enzymatic digestion; hindgut has microbes for some fibre breakdown 

 

Pig  True Omnivore 

- Has a well-developed and long hindgut with pouches specifically for microbe breeding to digest plants 

- Microbes ferment plants to allow utilisation of plant food 

 

Week 1 Part 10 – Herbivore Gut Anatomy 
- Herbivores ferment cellulose and other plant structural carbs in their foregut or hindgut 

- Herbivores need large gut sections to hold enough low nutrient dense food while it’s digesting to house 

microbes to digest plant fibres 

- Hence, they eat a LOT 

- Stomach is large to ensure great mass storage 

- The foregut is enlarged  foregut fermenter (sheep/kangaroo) 

- The hindgut is enlarged  hindgut fermenter (pony) 

 

Foregut Fermentation in Ruminants 

Ruminant  animals with foregut able to break down plants with microbes but ALSO burp back up food (cud) in 

order to mechanically digest (ruminate) the food for further breakdown 

- Enlarged areas are fermentation ‘microbial vats’ that have the right environment for microbe growth 

- Ruminants have 4 chambered stomachs 

- 2nd Stomach is the rumen, where microbes carry out fermentation 

o The animal can get the nutrients from plant material this way 

- Next to the rumen is the reticulum (forms reticulorumen) 

- 3rd chamber is the omasum, which filters food into the fourth chamber, the abomasum  this leads into the 

small intestine via the glandular stomach 

 

Foregut Fermentation in Non-Ruminants 

Non-ruminant foreguts (e.g. kangaroo) have one large chamber with sacculations for microbial growth; they do not 

ruminate, the large foregut leads into the glandular stomach 

 

Foregut vs Hindgut 

Foregut 

- Get the benefits of microbial digestion, but the microbes get the nutrients for themselves first 

- This is less efficient for high quality food as the animal will not be able to use these 

- Produces lots of volatile fatty acids 

 

Hindgut 

- Get the easy to digest material first, and the volatile fatty acids, but do not get the benefits of microbial 

digestion unless they eat their own faeces (coprophagy) 

- They also lose any microbial protein the microbes may produce 

 

 

 

 

 

 

 

 

 

 



Week 1 Part 11 – Classification of Herbivore Digestive Anatomies 
Most herbivores are multigastrics; carnivores/omnivores are monogastrics (and some herbivores) 

 

Herbivores can be: 

- Hindgut fermenters (monogastric)  horse, elephant, rhino 

- Foregut Fermenters (monogastric; no rumination)  kangaroos 

 

Foregut Ruminators 

- Pseudoruminants  3 chambers  camelids  

- True Ruminants 

o Grazers  most developed reticulorumen (cattle/sheep)  prefer fibrous grassy diets 

o Browser  intermediate reticulorumen (goats)  prefer fibrous shrubs and shoots 

o Concentrate Selectors   least developed reticulorumen (deer, giraffe)  fruits, seeds, low fibre 

plant components 

The diet of the true ruminants  low plant quality forage to high quality concentrate reflects the development of 

the animal’s reticulorumen. Grazer (low E, high F), Concentrate Selector (high E, low F) 

 

Week 2 Part 1 – Introduction 
- Fundamentals are NOT ingredients, they are macronutrients and micronutrients 

- Macronutrients: 

o Carbs (energy), protein (essential/limiting amino acids), fat, fibre, and H2O (water content in feed) 

- Micronutrients 

o Minerals (macro/micro) and vitamins (fat/water soluble) 

o Units of measurement vary based on country and feed type 

 

Digestibility of nutrients  efficiency of digestion 

- 100g of nutrient  75g absorbed  25g unabsorbed and excreted  

 

Dietary Factors 

- Forage composition  high fibre; high gut fill, chewing/rumination time 

- Taste  odour, texture, sweet, bitter, visual appearance 

- Feed Processing  particle size vs intake, selective feeding behaviour, lowered digestibility as passage rate 

increases, addition of flavours to increase palatability 

- Anti-Nutritional Factors  physical deference: coarseness, prickles (lower intake), tannins/alkaloids (lower 

intake) 

- Other  energy density, water content 

 

Week 2 Part 2 – Energy 
Energy is the baseline feed requirement in animal nutrition  definition of life 

- Allows nutrients to be utilised 

- Traditionally measured as ‘heat’  calories 

 

1 calorie = amount of heat required to raise 1g H2O by 1°C 

- 1 Calorie = 1000 calories = 1 kcal 

- 1 calorie = 4.184 Joules (SI) 

 

Different animals liberate energy differently, but energy use is never 100% efficient 

 

Total (gross) Energy  (lost in faecal energy)  Digestible Energy (monogastric food rationing)  (lost in urine and 

methane energy)  Metabolizable Energy (ruminants ration on this)  (lost as heat)  Net Energy (used for 

maintenance/production of meat, milk, fleece, baby) 

 



Week 2 Part 3 – Protein 
Proteins made of amino acids (primary structure) 

- Digestion is about breaking down protein and utilising the a.a. they contain  enzymes break these down 

 

Crude Protein  Measured in the lab via the Kjeldahl method 

- Biological value  amount of absorbed protein retained by the animal 

- Ideal Protein  How the protein maps to the dietary needs of the animal 

 

- Limiting Amino Acids  amino acids found in the lowest quantity in the feedstuff, limits protein construction 

- Essential Amino Acids  amino acids that cannot be produced in the body; must be in diet 

o Illness can make a non-essential a.a. unavailable  conditional essentiality  

o Taurine is an essential a.a. required by cats 

 

In the rumen, microbes break down proteins into their constituent a.a. and urea which can be reabsorbed by the 

animal and used as a non-protein source of nitrogen 

 

Week 2 Part 4 – Lipids and Fibre 
Lipids 

- Fats (animal based) and Oils (plant based) 

- Simple lipids (triglyceride) 

- Compound lipids (phospholipids) 

- Others  waxes, steroids, etc. 

 

Providers an energy storage mechanism  there are key essential fatty acids 

- Cats need arachidonic acid in their diets as they lack delta-6 desaturase which dogs have which turns linoleic 

acid into arachidonic  

 

Fibre 

Often used as a dietary filler in weight control diets 

- Insoluble Fibre  metabolically inert; aids in digestion/faecal movement 

- Soluble Fibre  fermentable to physiologically active compounds and volatile fatty acids/gases 

 

Week 2 Part 5 – Vitamins and Minerals 
Vitamins 

Fat Soluble 

- Absorbed within fat in small intestine 

- Stored in liver and adipose tissue 

- Can build up and be toxic 

- A. D2, D3, E, K 

 

Water Soluble 

- Absorbed in small intestine 

- Filtered daily by kidneys and excreted 

- Daily cleanse; hard to build up toxicity 

- B1, B2, B12, B3, B6, C 

 

Minerals 

Macro Minerals 

- Present in tissues at >50 mg/kg (> 50 ppm) – Na, K, Mg, Ca, P, S, Cl 

Micro Minerals 

- Present at < 50 mg/kg (< 50 ppm) – Cr, Fe, Co, Mb, Cu, Zn, F, I, Se, Si, Sn, Ar, Ni 

 


