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ABSTRACT 

A st udy o f  s everal aspec ts  o f  dietary prot ein qual ity  for the 

growing pig is described . The s tudy was conducted in·three parts . 

i i  

Res ervat ions regarding t h e  int erpretat ion o f  three recent empirical 

es t imates o f  the ideal amino acid balance for  the growing pig prompt ed 

the f irst  part  of  the s t udy . A diet ( basal d i et ) was formulated in 

which enzyma t i cally hydrolysed case in s upplemented with synthet ic 

amino acids formed the sole prote in source . The balance of  essential  

amino acids in  the diet  approximated the mean o f  the  three publ i shed 

es t imat es. 

Eight en t ire male pigs ( boars ) o f  28 Kg init ial l iveweight , con

f ined in me tabolism crat es , were f ed the basal diet  for 20 days and 

thereafter  a protein-f ree  diet for a f urther e ight days . Mean daily 

exc ret ion of  urinary urea nit rogen over s ix-day collect ion periods was 

9 3  mg/Kg0 " 7 5  for p igs f ed the b asal diet  and the corresponding value 

for the prot ein- f ree diet was 19 mg/Kg 0 " 7 5
• Assuming that the d i f f er

ence between these values was attributable  to deaminat ion of amino acids 

f rom the b asal  die t , this  corresponds to  an e f f ici ency of util isat ion 

of dietary prot ein o f  0 . 940 .  It  was concluded that the  amino acid 

pat tern of  the bas al diet approximated an ideal b alance . 

Part two of the study entail ed the det ermination and evaluat ion o f  

es t imates of  t h e  apparent ileal diges t ib il ity  o f  crude pro tein and 

amino acids for the growing p ig and included a ccmparison of prot ein 

diges t ibi lity in the rat and p i g .  

Samples o f  ileal digesta were collected f rom boars prepared with 

T-piece cannulae in the terminal ileum. Values for the d iges t ib i l ity  

of  crude_prot ein  and amino acids in barley-meal , pea-meal , meat-and

bone-meal , f i s h-meal and a mixture of enzyrnat i cally hydrolysed cas ein 

and synthet i c  amino acids a re cited . 

In an evaluation o f  the det ermined d igest ib i l ity  values t en b oars 

received a b arley- , pea- , meat-and-bone- , f ish-meal d i et and ten a 

con t rol  diet containing enzyma t ically hydrolysed case in and syn thetic  

amino acids  a s  i ts sole  protein source .  The gro s s  amino acid  compos it ion 



o f  the latter diet equalled the det ermined apparent ileal digest ible 

amino acid compos i t ion of  the barley-based diet . Accept ing that the 

cont rol protein source was compl et ely d igest ible and that the two 

feeding regimes we re iso- calori c ,  the s imilar growth characterist ics 

of  pigs on the two diets  suggested that apparent ileal amino acid 

diges tibility coef f i ci ents  are accurat e measures o f  the degree o f  

amino acid diges tion and absorpt ion in the growing pig . 

P reliminary results  showed close agreement b etween the rat and 

pig for the apparen t i leal d iges t ibility  of crude protein in barley- , 

meat-and-bone- and f ish-meal . 

In the third part o f  the study a det erministic  comput er model 

which s imulates the d iges t ion and met abolism of d ietary nitrogen in 

the growing pig was constructed.  The model was based on the concept 

of a part it ioning of daily dietary nit rogen intake in pig growth .  

Ini t ial val idation exercises  demonstrated that results  obtained f rom 

s imulation were in close agreement with obse rvat ions f rom experimen

tat ion with the l ive animal .  
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