PET NUTRITION 1st MIDTERM EXAM, FALL 2013 MARKING SCHEME
SECTION A (Total = 15 marks)

Answer any 15 of the following 18 questions (1 mark each)
Note: Answers in brackets are not required but optional or alternatives. If these were omitted there was no penalty. 
NB: corresponding ‘white exam’ question numbers are given in black next to these ‘blue exam’ answers.

1. 1. What  does the abbreviation AAFCO stand for in the context of pet food 

     guidelines? 
Association of American Feed Control Officials



-1/4 if reversed
2. 18. According to recent statistics, what percentage of Canadian households owns a pet? 
50(%) 
3. 16. Which short chain fatty acid produced by fermentation in the hindgut            is considered to be a preferred energy substrate for colonocytes?

Butyrate OR (Butyric acid)
4. 15. What name is given to the specialized “shearing” teeth typically present in the dentition of carnivorous species?
Carnassial(s)
5. 14. In the conventional proximate analysis scheme what does the abbreviation “CF” stand for?

Crude Fiber OR Crude fat (1/2 for each to get full mark)
6. 2. What is an alternative term for menadione?

(vitamin) K3(1/2 for K and ½ for 3 subscript to get full mark)
7. 3. A deficiency of which amino acid may lead to the development of cataracts in cats?
Histidine
8. 4. A high activity of which enzyme results in the cat being unable to synthesize niacin from the breakdown of tryptophan?
Picolinic acid carboxylase
9. 5. Which non-essential amino acid have cats been shown to have a low

 tolerance for in their diet? 
Glutamate OR (Glutamic acid)
SECTION A (continued)
10.  6. Name the group of compounds produced by microbial action on cat urine  which account for its pungent odour. 
Mercaptans
11. 7. Name an amino acid which is considered to be a dietary essential for bird species at all stages of life but is generally considered to only be needed in the diet of most mammal species for growth.

Arginine
12. 8. Name an amino acid used to conjugate bile acids in dogs but not cats.
Glycine
13.  9. Name an ingredient you could add to a cat food to increase the gamma 

      linolenic acid content of the diet.

Borage oil/Black currant seed oil/Evening primrose oil (any 1 of these answers)
14.  10. Which tissue is thought to contribute to the synthesis of arachidonic acid in reproducing female cats? 
Uterus
15. 11. When fed the same diet, how much more efficient would you expect a dog to be than a cat in the % digestibility of the energy present?
10 (%)
16.  12. If I formulated a pet food with 4.5% of added melamine, which contains 67% nitrogen by weight, what % of crude protein would that apparently add to the diet? 18.75 (%) OR (18.7 or 18.8 accepted)

12. 12.5 (%) 
17.  13. Name an academic institution which has made a major contribution to our understanding of feline nutrition over the last few decades.
University of California (At) Davis (1/2 for just ‘Davis’)
18.  17. What general term is used to describe species such as rabbits which consume their own feces as a source of nutrients synthesized in the hindgut? Coprophagic (accept C(a)ecotrophic)
SECTION B (Total = 15 marks)

 Answer any 5 of the 6 questions in this section (3 marks each).
NB: ‘white exam’ question numbers are given in black beside these ‘blue exam’ answers.

1. 3. Name an amino acid which:
(a) is partially capable of being converted to glucose.

1 mark for any 1 of; Threonine/ Phenylalanine / Tyrosine/ Isoleucine/ Tryptophan(e)
(b) is not able to contribute to glucose synthesis.

Leucine OR Lysine
(c) contains a trace element as part of its structure.

Selenocysteine (Selenocystine accepted with ¼ mark)
2. 4. You are feeding your kitten a canned diet  which contains 72% moisture and is listed as containing 6.4% crude protein on an as fed (fresh weight) basis. Determine whethe the diet meets the AAFCO requirement for growth in cats. Show all the steps in your calculation.
White exam answer: 

1 mark for: AAFCO requirement = 30% of dry matter
1 mark for: If 78% moisture, then (100-78) = 22% DM
1 mark for: CP = (7/22) X 100 = 31.8% (=32%), so oksy
Blue exam answer:

1 mark for: AAFCO requirement = 30% of dry matter

1 mark for: If 72% moisture, then (100-72) = 28% DM

1 mark for: (6.4/28) X 100 = 22.9%, so NOT ok
3. 1. If the shorthand notation for the structure of palmitoleic acid  is 16:1 n-7,
give the equivalent structures for :

(a) Linolenic acid

(ALPHA) Linolenic 18:3n-3 OR (GAMMA) Linolenic 18:3n-6 either accepted
(b) Arachidonic acid
20:4n-6 (no part marks)
(c) Docosapentaenoic acid

20:5n-3 (no part marks)
SECTION B (continued)

4. 2. The skull type of dogs can be divided into 3 general categories depending on their cranial morphology. Name these 3 types and for each name a breed of dog which fits that category.

Dolichocephalic (1/2)  - Afghan/ Borzoi/ Grey hound/ Whippet/ Collie etc. (1/2 for 1)
Mesaticephalic (1/2) – Beagle/ Foxhound/ Spaniels etc. (1/2 for 1)
Brachycephalic (1/2) – Pug/ Boxer/ Bulldog etc. (1/2 for 1)
5. 3. Since carnivores are “meat eaters” you might be tempted to feed a diet composed only of lean muscle tissue to your cat or dog. Name 3 essential nutrients which would be deficient in such a diet and indicate which component of a whole prey carcass would supply these nutrients.
Calcium – Skeleton/ Bone
Vitamin A – Liver

Iodine – thyroid (gland)
6. 6. Your cat requires 400 kilocalories of metabolizable energy per day. You are feeding it a kibble diet which supplies  23,000 kiloJoules of metabolizable energy per kg as fed. Determine how many grams of kibble you should feed your cat per day to meet its needs, showing all steps in your calculation.
1 mark for: 23, 000 kJ/kg ÷ 1000 = 23kJ/g as fed
1 mark for: 23 kJ/g ÷ 4.2 (OR 4.18) = 5.5 (5.48) kcal/g as fed
1 mark for: 400kcal ÷ 5.5 kcal/g = 72.87 g/day (73 g/day)



(400 ÷ 5.48 = 73 g/day)

2.5 marks for right answer with no steps (-1/2 for no steps)

SECTION C (Total = 15 marks)
 Answer any 3 of the 4 questions in this section (5 marks each)

1. 4. Outline how cats and dogs differ in their control of dietary glucose uptake by the liver.

1 mark for: Dogs have 2 enzymes affecting glucose uptake (1/2)


…whereas cats have only one (1/2)
1 mark for: Both have hexokinase (1/2), which promotes glucose uptake at a low 


and constant rate (1/2)
2 marks for: Dogs also have glucokinase (1/2). Which increases the rate of 


glucose uptake (1/2), as the blood level rises (1/2) following a 


carbohydrate OR (starch) containing meal (1/2).

1 mark for: Therefore cats have an overall lower capacity for glucose utilization 


by the liver than dogs do.
2. 1. Outline the factors which influence the amount of phenylalanine and tyrosine which should be supplied in cat diets.

1 mark for: Phenylalanine is an essential amino acid so a dietary supply is 



always needed for growth and maintenance.

1 mark for: Tyrosine doesn’t need to be supplied in the diet because it can be 


made from phenylalanine.

1 mark for: However, the presence of tyrosine will partly reduce the amount of 


phenylalanine that is needed.
2 marks for: However for normal hair colour (1/2) to be expressed in dark-haired 


cats (1/2) about twice the growth requirement of phenylalanine and 


tyrosine (1/2) must be supplied so as to provide sufficient 



eumelanin (1/2) (OR ‘black/brown pigment’).
SECTION C (continued)

3. 2. Explain why a dietary source of carbohydrate may or may not be required in the diet of the bitch to support the healthy production of pups.

2 marks for: The bitch requires a source of glucose (1/2) for growth of the pups 


during pregnancy (1/2) and for synthesis of lactose (OR ‘milk 


sugar’) during lactation (1/2) in addition to her own needs for her 


brain etc. (1/2).
2 marks for: If no carbohydrate is directly supplied in the diet (1/2), sufficient 


‘extra’ protein must be given (1/2) to meet both the protein need for 


tissue synthesis (1/2) and to supply amino acids for sufficient 


gluco(neo)genesis (1/2).

1 mark for: If her diet contains carbohydrate (1/2), then a lower level of protein 


can be provided (1/2). 

4. 3. Name the proximate components present in the dry matter of a pet food and briefly outline what chemical components of the diet each of the 5 fractions represent.

ASH (1/2) = minerals (1/2) (OR mineral matter)
Crude Protein (1/2) = Proteins (amino acids) (1/4)


Nonprotein nitrogenous compounds (Or Nucleic acid, amides, 


alkaloids, nitrates, urea etc. A couple examples fine) (1/4) 

Ether extract (1/2) (OR crude fat) = fats (OR lipids) (1/2)
Nitrogen-free extract (1/2) = starches, sugars, organic acids, (some) 



hemicelluloses, pectins etc. (any 2 examples gets ½ a mark).
Crude fiber (1/2) = cellulose, (some) hemicelluloses, lignin, cutin (any 2 examples 

gets ½)
Spelling Rules
One error in an answer, - 1/4 mark

Two errors in an answer, - 1/2 mark

Three errors, but "recognizable", give 1/4 "mercy mark.

Note: SECTION D was marked by Dr. Atkinson. There is no remark option on this section

SECTION D (20 marks)

Answer one of the following two questions in the examination book supplied. Please write on only one side of the page.
                                                      Either
1. Outline the importance of sulphur-containing amino acids in the nutrition and metabolism of the cat.
                                                              Or 
2. In order to determine the dietary essentiality of amino acids, researchers formulate diets which are designed to be nutritionally complete except for the elimination of the specific amino acid under investigation.  When applying this approach to young, growing dogs and cats, describe what responses would be observed when they were fed diets in which first aspartic acid, secondly lysine and lastly arginine were each individually removed from the diet, clearly indicating the biochemical and physiological factors underlying the animal’s response in each case.

   Note: Though either point form or “essay” form are acceptable for the
              questions in this section, your  answer should not
              be “20 random facts I  think are relevant  to the question” but
              rather a clearly structured  and logically organized story which
              provides a comprehensive overview along with relevant
              supporting detail. The mark awarded will reflect how well you have 

              achieved this.
             Feel free to illustrate your answer with appropriate clearly labeled

             diagrams or flow-charts where you think these would be effective.
