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Abrégé

^  Le q u a n tité  de g ra s , d ’eau , de p ro té in e s ,  de cen d re , de couenne e t  d ’ os
^  a é té  évaluée :

1) Dans ohaque m o itié  -  co té  gauché -  de sep t v e r r a t s  "Large TOiite

(3 d 'e n t r e  eux a b a ttu s  pour l a  v iande à  120 l i v r e s ,  po ids v i f .

(4  a b a ttu s  pour le  bacon à  200 l i v r e s ,  p o id s  v i f .

2) Dans chaque m o itié ^ -  cô té  gauche -  de s e p t cochons "Large Yfhite c a s t r é s ,  
le  po ids t o t a l  du l )  é ta n t  p ra tiq u em en t é g a l à c e lu i  de 2 ) .

On a a u s s i  évalué p a r  le  procédé o rg an o lep tiq u e  le  degré de m auvais goût 
dans ces m o itié s  de v ia n d e .

R é s u lta ts  :

Les sep t c o te s  p rovenan t des b ê te s  c a s t r é e s  é to ,ie n t p lu s  g ra s  que ceux des 
v e r r a ts  mais c o n te n a ie n t moins d ’eau  e t  d ’ o s .

^  q u a tre  c o te s  p rovenan t des v e r r a t s  e t  m entionnés c i-d e s su s  p o ssé d a ie n t

davantage de couenne que ceux des cochons c a s t r é s  de l a  même p o r té e .

P a r ta n t  su r  une base e x c lu a n t le  g r a s ,  i l  n ’y  a v a i t  aucune d if fé re n c e  e n tre  
l e s  v e r r a ts  e t  l e s  cochons c a s t r é s  ä p a r t :

a )  Une couenne p lu s  é p a is se  dans l a  m o itié  gauche des 4 v e r r a ts  a b a ttu s  
pour le  bacon .

b ) La q u a n ti té  de n itro g en e  a l l a n t  en augm entant du p o id s  de l a  v iande de 
porc a c e lu i  du bacon.

c) La q u a n ti té  de "m uscle" (coupe ou cô té  e x c lu a n t le  g r a s ,  l e s  os e t  l a  

couenne) dans l e s  p a t te s  r e p ré s e n ta n t  un pourcen tage  du "muscle to ta ,l"  

da,ns le s  c o te s  r e s p e c t i f s ,  é t a i t  d ’1$ p lu s  é lev ée  dans c e l le s  p rovenan t 

des cochons c a s tre s  (c ô te  gauche) que dans c e l l e s  des v e r r a t s  (cô te  gauche),

d) La q u a n ti té  d ’os (en  t a n t  que pourcen tage  du t o t a l  en os des c ô té s  

r e s p e c t i f s )  dans le s  ép au lé s  des v e r r a ts  (c ô té  gauche) é t a i t  d ’env iro n  

1/j p lu s  e ’iev ce  que dans l e s  ép au le s  des b ô te s  c a s tr é e s .

L 'é v a lu a tio n  o rg an o lep tiq u e  des c ô t e l e t t e s  de f i l e t  -  cô té  d r o i t  -  n ’a 

rev o ie  aucun m auvais goût in d é s i r a b le  dans l e s  c a rc a s se s  de v e r r a t .

Adresse a c tu e lle  : Animal Science Department, Purduo U n iv ersity ,
L a fa y ette , Indiana, U .S.A .
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ABSTRACT

L eft s id e s  from seven Large White boars ( th r e e  o f which were 

s lau g h te re d  a t  po rk  w eight, 120 lb .  liv ew eig h t and fo u r  a t  bacon w eight,

200 lb .  liv e w e ig h t)  and seven Large White c a s t r a te d  p ig s  o f  com parable 

w eights were q u a n t i ta t iv e ly  e v a lu a te d  f o r  f a t ,  m o is tu re , p r o te in ,  ash , 

sk in  and bone, and o rg a n o le p t ic a l ly  e v a lu a ted  f o r  t a i n t .  The s id e s  

from th e  c a s t r a te d  anim als were f a t t e r  th a n  th o se  from th e  b o a rs , but 

co n ta in ed  l e s s  m o istu re  and l e s s  bone. The s id e s  from th e  bacon weight 

Boars co n ta in ed  more sk in  th a n  th o se  from th e  c a s t r a te d  l i t t e r  m ates.

On a f a t - f r e e  b a s is  th e re  was no d if fe re n c e  betw een boars and c a s t r a te s  

except th a t  th e re  was more s k in  in  th e  boar s id e s  a t  bacon w e ig h t. N itro g en  

on a f a t - f r e e  b a s is  was found to  in c re a se  from  po rk  to  bacon w e ig h t. The 

amount o f  "m uscle" (cu t o r  s id e  on a f a t ,  bone and s k in - f r e e  b a s is )  in  th e  

le g s  ex p ressed  as a p e rcen tag e  c f  th e  t o t a l  "m uscle" in  th e  re s p e c tiv e  s id e s  

was g r e a te r  by about ore p e r  cen t in  th o se  from th e  c a s t r a te d  s id e s  th an  in  

th o se  from th e  b o a r s id e s . The amount o f bone (as a p e rcen tag e  o f th e  t o t a l  

Bone in  th e  re s p e c t iv e  s id e s )  in  th e  sh o u ld ers  o f th e  boar s id e s  was g r e a te r  

By about one p e r  cen t th a n  th a t  in  th e  sh o u ld ers  o f  th e  c a s t r a t e s .  Organo­

le p t ic  e v a lu a tio n  o f lo in  chops from th e  r ig h t  s id e s  d id  not r e v e a l  any 

u n d e s irab le  t a i n t  in  b o ar c a rc a se s .

* Present address Animal Science Department, Purdue U n iv ers ity , L afayette
Indiana, U .S.A . ’
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ZUSAMMENFASSUNG

Linke S e ite n  von s ieb en  Large Vfhite Ebern (wovon d r e i  zu 
120 l b .  Lebendgewicht und v ie r  zu 200 l b .  Lebendgewicht g e sc h la c h te t  

wurden) und s ieb en  Large White K a s tra te n  v e rg le ic h b a re n  G ew ichts, 

wurden f ü r  F e t t ,  F e u c h tig k e it ,  E iw e iss , Asche, Schwarte und Knochen 

q u a n t i t a t iv  und f ü r  V erdo rbenheit o rg a n o le p tis c h  au sg e w erte t.

Die S e ite n  von den K a s tra te n  e n th ie l te n  mehr F e t t  a l s  jen e  von den 

E bern , h a t te n  aber w eniger F e u c h tig k e it  und w eniger Knochen. Die 

S e ite n  von den zum g rö sse re n  Gewichte g e sc h la c h te te n  Ebern e n th ie l te n  

mehr Schwarte a l s  jen e  von K a s tra te n  aus d e rse lb e n  T ra c h t. Auf e in e r  

f e t t f r e i e n  B asis  war k e in  U n te rsch ied  zwischen Ebern und K a s tra te n , 

m it d e r Ausnahme, dass es an den S e ite n  von den zum g rö sse re n  Gewichte 

g e sc h la c h te te n  Ebern mehr Schwarte gab. S t i c k s to f f  au f e in e r  

f e t t f r e i e n  B asis  nahm vom k le in e re n  b is  zum g rö sse re n  Gewicht zu.

Der "M u sk e lan te il"  (F le is c h s tü c k  oder S e ite  au f e in e r  f e t t - ,  knochen- 

und sch w a rte n fre ie n  B as is )  in  den B einen , a ls  P ro zen t des gesamten 

"M uskels" in  den b e t r e f f e n  S e ite n  au sg ed rü ck t, war um c a . 1J$ 

g rö s se r  in  jen en  von den K a s tra te n  a l s  in  jenen  von den Ebern .

Der K nochenan te il ( a l s  P ro zen t des gesam ten Knochens in  den 

b e tre f fe n d e n  S e ite n  ausg ed rü ck t) in  den S c h u lte rn  d er Eber war um 

c a , 1% g rö s se r  a l s  in  den S c h u lte rn  d e r K a s tra te n . O rg ano lep tische  

Auswertung der Lendenstücke von den re c h te n  S e ite n  h a t  ke ine  
unerw ünschte V erd o rb en h eit in  den E berkörpern  e n td e c k t,

* Gegenwärtige A d resse:- Animal Science Department, Purdue U n iv ersity ,
L afayette , Indiana, U.S.A.
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ABSTRACT

L e ft s id e s  from seven  Large W hite b o ars  ( th re e  o f  which were s la u g h te re d  

a t p o rk  w e ig h t, 120 lb .  liv e w e ig h t and fo u r  a t  bacon w e ig h t, 200 lb .  livew eigh t) 

and seven Large W hite c a s t r a te d  p ig s  o f com parable w eights were q u a n t i t a t iv e ly  

e v a lu a ted  f o r  f a t ,  m o is tu re , p r o te in ,  ash , s k in  and bone, and o rg a n o le p tic a l ly  

ev a lu a ted  f o r  t a i n t .  The s id e s  from th e  C a s tra te d  anim als were f a t t e r  th an  th o se  

from th e  b o ars  bu t co n ta in ed  l e s s  m oistu re  and le s s  bone. The s id e s  from th e  

bacon w eight b o a rs  co n ta in ed  more sk in  th a n  th o se  from th e  c a s t r a te d  l i t t e r  m ates. 

On a f a t - f r e e  b a s is  th e re  was no d if f e r e n c e  between b oars  and c a s t r a te s  excep t 

th a t  th e re  was more s k in  in  th e  boar s id e s  a t  bacon w eig h t. N itro g en  on a f a t -  

f r e e  b a s is  was found to  in c re a s e  from po rk  to  bacon w eigh t. The le g s  o f  t h e  

c a s t r a te s  had about one p e r  cen t more o f  t o t a l  "muscle" (c u t o r  s id e  on a f a t ,  

bone and s k in  f r e e  b a s is )  th a n  th e  le g s  o f  th e  b o a rs . About one p e r  cen t more 

o f t o t a l  bone occurred  in  th e  shou lders  o f  th e  boars th a n  in  th e  c a s t r a t e s .  

O rgano lep tic  e v a lu a tio n  o f  lo in  chops from th e  r ig h t  s id e s  d id  not re v e a l any 

u n d e s ira b le  t a i n t  in  bo ar c a rc a se s .

* P re se n t ad d re ss  : -  Animal S cience D epartm ent, Purdue U n iv e rs i ty , L a fa y e tte
In d ia n a , U.S.A.
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INTRODUCTION

The o b jec t o f th e  work d is c u s se d  in  t h i s  p ap er was to  compare th e  

q u a n t i ta t iv e  c a rc a se  com position # f c a s t r a te d  and u n c a s tra te d  male p ig s  and 

to  determ ine i f  any d if fe re n c e  in  t a s t e  o r  odour could be d e te c te d  between 

th e  meat from th e  two ty p es  o f  c a rca se .

Four male p ig s  (Large W hite) were s e le c te d  from each o f fo u r  l i t t e r s .

T\/- o f each l i u t e r  ./ere c a s t r a te d  a t seven weeks o f age and th e  o th e r  two 

l e f t  e n t i r e .  From te n  weeks o f age to  pork  w eight (120 lb . )  a l l  th e  p ig s  

>fere Ted a p r o p r ie ta r y  sow and w eaner r a t io n .  Those c a r r ie d  to  bacon w eight 

(200 l b . )  were fe d  a p r o p r ie ta r y  f a t t e n in g  r a t io n  from po rk  w eight to  

s la u g h te r .  Feeding was acco rd ing  to  a s c a le  based  on liv ew eig h t (w eekly 

w e ig h in g s). The p ig s  were in d iv id u a l ly  fe d  tw ice  a day and housed as a group.

Post-m ortem  in s p e c tio n  re v e a le d  th a t  one o f th e  pork  p ig s  was s u f fe r in g  

from tu b e r c u lo s i s .  The c a rc a se  from t h i s  p ig  and th e  c a rc a se  o f  i t s  l i t t e r  

mate (pork  w eight) were not e v a lu a te d . In  th e  s t a t i s t i c a l  a n a ly s is  m issing  

p lo t  v a lu es  were c a lc u la te d  f o r  th e se  c a rc a se s .

T ain t  _i_n b o ar meat

xhe American w orker S e lf  ( l )  in  1957 re p o r te d  t h a t  consumer com plain ts 

re g a rd in g  " o f f  f la v o u r"  o r  " o f f  odour" in  pork  had caused  some concern  w ith in  

th e  meat t ra d e  in  th e  U nited  S ta te s .  He s ta te d  th a t  most pork  p ro c e ss in g  

e s ta b lish m e n ts  avo id  s la u g h te r in g  b o a rs , o r p ro c e ss in g  boar c a rca se s  because 

o f t h e  "sex  odour" a l le g e d  to  be a s s o c ia te d  w ith  them and th e  r e s u l t a n t  

co n tam in atio n  o f th e  f in is h e d  p ro d u c t. Lerche (2) working in  Germany in  1956 

s t a t e d  "as soon as th e  male p ig  i s  s e x u a lly  m ature and th e  t e s t e s  become 

capab le  o f fu n c tio n in g , th e re  appears a s p e c if ic  odour in  th e  meat and th e

-  2 -
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f a t  o f th e  an im al, and th e  odour w hich i s  o n io n - l ik e  o r u n p le a sa n tly  

p e r s p i r a t i v e , occurs in  a l l  boars w ith  norm ally  developed t e s t e s .  I t  i s  a lso  

^ lw y o  p re se n t in  c ry p to rc h id s  u n le ss  th e  t e s t e s  ly in g  in  th e  abdom inal 

c a v i ty  a re  a tro p h ie d . The o d o u r-b ea rin g  su b stan ces  from th e  t e s t e s  a re  

r e g u la r ly  t r a n s m it te d  to  th e  body." Lerche assumed th a t  sex  odour would 

d isap p e a r a f t e r  c a s t r a t io n .  S e lf  ( l )  c i t e s  an American survey  which re fu te s  

th e  assum ption th a t  "sex  odour" occurs only  in  b oars  and c ry to rc h id s .  The 

survey showed th a t  out " f  162 males and 181 fem ales s la u g h te re d , approx im ate ly  

1̂% o f  each sex were o ffenders  as reg a rd s  "sex  odour."  From h is  work he 

concludes th a t  sex  and breed  have l i t t l e  in f lu e n c e  on th e  o v e ra l l  in c id en ce  

° f  sex  odour" o r "b o ar odour" in  po rk . He c o n sid e rs  th a t  th e re  i s  

in s u f f i c i e n t  d a ta  a v a i la b le  a t p re s e n t reg a rd in g  c e r t a in  s tag e s  of 

re p ro d u c tio n  w eigh t, s t r e s s ,  endocrine  ba lan ces  and seaso n  o f th e  y e a r , to  

give a good in d ic a t io n  o f t h e i r  im portance in  r e l a t io n  to  "sex  odour."

C ra ig , P earson  and Webb (3) in  i $62 c a r r ie d  out s tu d ie s  on th e  

chem ical n a tu re  o f th e  su b stan ces  re sp o n s ib le  for"bo«Lr odour".^ They.found 

th a t  th e  c a u sa tiv e  ag en ts  were lo c a te d  in  th e  u n sa p o n if ia b le  m a tte r  o f th e  

f a t .  b u t th a t  c h o le s te ro l  and squalene  were not re s p o n s ib le . They re p o r te d  

th a t  th e  odour cou ld  be d e te c te d  a t  body te m p e ra tu re , but v.v.s much more 

pronounced a t 100° -  108°C. '"hejr found th a t  h e a tin g  ex c ised  p r e p u t ia l  

g lands o f boars f a i l e d  to  produce a more in te n se  sex u a l odour th a n  h e a tin g  

boar f a t  a lo n e . B u tt, Simpson. C h r is t ia n  and B arn h art (4) in  1959 had 

su g g ested  th a t  th e  odour was produced in  th e se  g la n d s . G raig e t  a l  (3) c i t e  a 

p e rso n a l communication o f C h r is t ia n  and Turk (1958) which s ta t e s  th a t  b o ar

-  3 -
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odour was le s s  p re v a le n t in  t i s s u e s  fro z e n  f o r  5 months th a n  in  f r e s h  un fro zen  

samples from the  some an im al. Ohio w orkers (5) r e c e n t ly  s ta t e d  th a t  the  

o b je c t io n a l  sex odour and f la v o u r  o f  th e  meat from boars cou ld  be alm ost 

e lim in a te d  by t r e a t i n g  boars w ith  d i e t h y l s t i l b e s t r o l  du ring  th e  l a t t e r  s tag e  

o f th e  feed in g  p e r io d .

-  4 -

EXPERIMENTAL METHODS

. ^ s e c t i o n  p ro cedu re , sam pling of  mu s c u la r  and f a t t y  t i s  
£ f  th e  t i s s u e s .

sues and a n a ly s is

A f te r  c h i l l in g  and rew eigh ing , th e  l e f t  s id e  o f  each ca rca se  was d is s e c te d  

in to  le g . back , b e l ly  and sh o u ld er. The d is s e c t io n  p ro ced u re , sam pling o f th e  

m uscular and f a t t y  t i s s u e s  and methods o f a n a ly s is  o f  th e  t i s s u e s  were c a r r ie d  

out as d e sc r ib e d  by H i l l  and C 'C a r ro ll  ( 6)* , except th a t  th e  subcutaneous f a t t y  

t i s s u e  in  th e  pork  w eigh t p ig s  was not s e p a ra te d  from th e  c u ts .

D e f in it io n s  o f  term s used .

4 e a t:  

Lean:

Muscle;

P a t;

Cut o r s id e  which has sk in  and bone removed.

Cut o r s id e  which has sk in , bone and subcutaneous f a t t y  t i s s u e  
removed.

Cut o r s id e  on a f a t ,  bone and s k in  f r e e  b a s is  o r th e  components 

p ro u c in , m o is tu re  and ash  in  m eat, in c lu d in g  th o se  c o n tr ib u te d  by 
subcu taneous, i n t e r  and in tra m u sc u la r  f a t t y  t i s s u e .

Petro leum  e th e r ,  40 -  60 e x t r a c t .

P ro te in :  N itro g en  x 6 . 25 .

* See Appendix V and F ig u re s  I  and I I .
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O rganolep tic  e v a lu a tio n

T r ia n g u la r  f la v o u r  e v a lu a tio n  t e s t s  were c a r r ie d  out on f r i e d  lo in  

chops from the  r ig h t  s id e s  o f th e  seven  boars and s im i la r  chops from th e  seven 

c a s t r a te d  an im als, to  in v e s t ig a te  w hether any u n d e s ira b le  t a i n t  o r any 

d if fe re n c e  in  f la v o u r  could  be d e te c te d . Comparisons were made betw een l i t t e r  

mate s  which had been s lau g h te re d  a t  s im ila r  w e ig h ts . In  th e  case  o f  th e  pork 

weight p ig s  th e  c a rc a se s  were c h i l l e d  fo r  period.s o f  from fo u r  t o - f i v e  days and. 

■the lo in  chops were th e n  e v a lu a te d , n i l  th e  lo in s  from th e  r ig h t  s id e s  o f th e  

hacon w eight p ig s  w ith  th e  e x ce p tio n  o f one, were fro ze n  in  p o ly th en e  bags f o r  

p e rio d s  rang ing  from e lev en  to  tw en ty  e ig h t days. T his p rocedure  was n ecessa ry  

in  o rd e r to  make com parisons on a w ith in  l i t t e r  b a s is .  One lo in  from a bacon 

weight c a rca se  was e v a lu a te d  a f t e r  th e  ca rca se  was c h i l l e d  f o r  f iv e  days.

During each of th e  seven t a s t in g  s e s s io n s  which were c a r r ie d  out on d i f f e r e n t  

<iays, one p a i r  o f  lo in s  (one b o a r and one c a s t r a t e  from th e  same l i t t e r )  was 

used. From each  p a i r ,  th r e e  c u ts  were p re p a re d , two c u ts  b e in g  from one lo in  

of the  p a i r  and one from th e  second. At each s e s s io n  a p a n e l o f from fo u r te e n  

to  sev en teen  judges out o f  a t o t a l  o f  25 re s e a rc h  and f i e l d  p e rso n n e l, were 

p re sen te d  w ith  th re e  sam ples (one from each c u t ) , fo r  a p p r a is a l .  The judges 

Were asked to  in d ic a te  (a) which two c f  th e  th re e  samples were a l ik e ,  (b) 

w hether th e  f la v o u r  d if f e r e n c e  between th e  odd and l ik e  sam ples was ’’none,'' 

" s l ig h t , "  "m oderate,"  * r  "much." (c) i f  e i t h e r  "moderate" o r  "much" was in d ic a te d  

Under (b ) ,  w hether e i t h e r  th e  odd sample o r th e  l ik e  o a i r  was co n sid ered  to  have 

an u n d e s ira b le  f la v o u r , (d) f la v o u r  r a t in g s  f u r  th e  odd and th e  l ik e  sam ples, 

th e  r a t in g  in  each case to  be in d ic a te d  by a check mark on a s c a le  marked w ith  

th e  l e v e l s ,  "v e ry  p o o r,"  "p o o r,"  " f a i r , "  "good" and " e x c e l le n t ."  The r a t in g s  

were a ss ig n e d  num erical e q u iv a le n ts  o f 1, 3, 5, 7 and 9 re s p e c t iv e ly ,  

in te rm e d ia te  r a t in g s  b e in g  g iv en  th e  in te rv e n in g  even v a lu e s .
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RESULTS

The d a ta  o b ta in ed  a t  s la u g h te r  a re  shovm in  Table I .  There was no 

s ig n if ic a n t  d if f e re n c e  between b oars  and c a s t r a te s  in  age a t s la u g h te r ,  hot 

carcase w eigh t, o r  ho t c a rcase  'weight as p e rcen tag e  o f  farm  liv o w e ig h t. Both 

the fo re  and th e  h ind  f e e t  o f th e  bacon w eight boars  c o n s t i tu te d  a h ig h e r  

Percen tage o f th e  hot c a rca se  w eight th a n  d id  th o se  o f th e  c a s t r a t e s .  There 

"uS no ap p re c ia b le  d if f e r e n c e  between th e  f e e t  # f  th e  boars and c a s t r a t e s  a t 

P°rk w eigh t.

(Table I  n ea r here)

Alp ra g e co m p o sition ja f  j t  he 1 c f t  s id e s

Table IIA shows th e  average com position  o f th e  l e f t  s id e s  f o r  each tre a tm e n t. 

Tho p ercen tag e  o f f a t  in  th e  boars  was low er th a n  th a t  in  th e  c a s t r a t e s ,  but 

t ho p e rcen tag e  o f m o is tu re , p ro te in  and bone was h ig h e r . In  th e  case  o f ash 

sk in  th e re  was a s ig n i f ic a n t  in te r a c t io n  betw een tre a tm e n t and s la u g h te r  

'■eight, There was no d if f e r e n c e  in  p e rcen tag e  s k in  between b o ars  and c a s t r a te s  

pork  w e ig h t, b u t th e re  were s ig n i f i c a n t ly  h ig h e r  p e rcen tag es  o f ash  and s k in  

ln  th e  boars th a n  in  th e  c a s t r a t e s  a t  bacon w e ig h t. The p e rc en ta g e  o f f a t  in  the  

^acon w eight p ig s  was s ig n i f i c a n t l y  h ig h e r th a n  th a t  in  th e  po rk  w eight n ig s  and 

the p e rcen tag es  o f m o is tu re , a sh , sk in  and bone s ig n i f i c a n t ly  low er.

(T ab les IIA  & IIB  n ear hero)

f o r a g e  composi t i o n  jqf th e  l e f t  s id e s  on a f a t - f r e e  b a s is

Table IIB  shows th e  average  com position  o f  th e  l e f t  s id e s  on a f a t - f r e e  b a s is ,  

the on ly  s ig n i f i c a n t  d if f e r e n c e  between th e  c a s t r a te s  ,.nd b o ars  was th e  h ig h e r  

Percentage o f sk in  in  th e  b o a rs . Here a g a in  th e re  was a s ig n i f ic a n t  in te r a c t io n  

between tre a tm e n t and s la u g h te r  weight as th e r e  was on ly  a s l i g h t  d if f e re n c e
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between sk in  co n ten ts  o f boors and c a s t r a te s  a t pork  x ieight. There was a 

marked d if fe re n c e  betw een pork and bacon s id e s . The bacon s id e s  had 0 .78  

Per cen t more m o is tu re , 1 .28 p e r  cen t more p ro te in ,  0 .58  p e r  cen t l e s s  sk in  

and I .48 p e r  cen t l e s s  bone th an  th e  pork  s id e s . These d if fe re n c e s  were 

s t a t i s t i c a l l y  s ig n i f i c a n t .

(Table IIC n e a r here)

¿gerage com position o f "muscle"  in  th e JL o f t  s id es

Table IIC shows th e  average com position  o f th e  l e f t  s id e s  on a f a t ,  bone 

c*n^ sbm.n f r e e  b a s is ,  o r o f "muscle" in  th e  l e f t  s id e s .  There was no s ig n i f ic a n t  

d if fe re n c e  between b o ars  a,nd c a s t r a t e s .  P r o te in  p e rcen tag e  in  bacon s id e s  was 

h igher by 1 .08 p e r  cen t th an  th a t  in  pork  s id e s  and th e  d if fe re n c e  was h ig h ly  

s ig n i f ic a n t .  M oistu re  p e rcen tag e  in  bacon s id e s  was low er th a n  in  po rk  s id e s  

by 1 .03  p e r  c e n t. The d if fe re n c e  was s ig n i f ic a n t  a t  th e  if? le v e l .

-  7 -

P e rcen tage  o f c u ts  in  the  s id es

Table IIIA  shows th a t  th e re  was no s ig n i f ic a n t  d if f e re n c e  betw een boars 

and c a s t r a te s  in  th e  p e rcen tag e  o f le g .  back and b e l ly  in  th e  re s p e c t iv e  s id e s , 

i'here was a s t a t i s t i c a l l y  s ig n i f ic a n t  h ig h e r p e rc en ta g e  o f sh o u ld e r in  th e  b o ar 

s id e s . There was a s t a t i s t i c a l l y  s ig n i f ic a n t  h ig h e r  p e rcen tag e  o f le g  and a

■ -h o tis tic n lly  s ig n i f i c a n t  low er p e rcen tag e  o f back  in  th e  po rk  th a n  in  th e  bacon 

P igs.

(Table IIIA  n e a r  here)

p e rc en ta g e  o f f a t  in  each cu t as a pe r cen tage  o f t o t a l  f a t  jLn th e  s id e

T able I i lB  shows th a t  th e  backs o f th e  c a s t r a te s  had a s ig n i f i c a n t ly  h ig h e r 

P ercen tage  o f f a f  th a n  th e  backs o f th e  b o a rs . The bacon s id e s  showed a  

s t a t i s t i c a l l y  h ig h e r p e rcen tag e  o f f a t  in  th e  back and a low er p e rc en ta g e  in  th e



«

shou lder when compared to  tho  pork  s id e s .

(Table IIIB  n e a r here)

P ercen tage  o f "muscle" in  each cut  as a p e rcen tag e o f th e  t o t a l  "m uscle" in  
the  s id e

A s ig n i f i c a n t ly  h ig h e r  p e rcen tag e  o f th e  "m uscle" in  th e  s id e  occu rred  

in  th e  le g s  o f th e  c a s t r a te d  s id e s  th a n  in  th e  le g s  o f  th e  boars (T able I I IC ) .  

D iffe re n c es  were not s t a t i s t i c a l l y  s ig n i f ic a n t  f o r  th e  o th e r  th re e  c u ts .  Tho 

bacon s id e s  had a s ig n i f i c a n t ly  h ig h e r  p e rcen tag e  o f muscle in  th e  back  th an  

had th e  pork  s id e s  and a s ig n i f i c a n t ly  low er p e rcen tag e  in  th e  le g . There vans 

no s ig n i f ic a n t  d if f e r e n c e  between sh o u ld ers  o r betw een b e l l i e s .

(T ab les IIIC  and H ID  n ear h e re )

P e rcen tag e  of bone in  each c u t __ns a p e rc e n tage o f j o t a l  bone in  th e  s id e

Table IIID  shows tho  r e s u l t s  f o r  bone. A s t a t i s t i c a l l y  s ig n i f i c a n t ly  

h ig h e r p e rcen tag e  o f th e  t o t a l  bone occu rred  in  th e  shou lders  o f  th e  boars 

th a n  in  th e  c a s t r a t e s .  The pork  s id e s  had a s ig n i f i c a n t ly  h ig h e r  pe rcen tag e  

o f bone in  th e  le g s  and a s i g n i f i c a n t ly  low er p e rcen tag e  in  th e  backs th an  

had th e  bacon s id e s .

Com position o f th e  cut s

(a) Sides f r om b o a rs. _qoigpa.:red y r ith  .s id e s from ca s t r a t e s

The com position  o f tho  c u ts  i s  given in  A ppendices I  -  IV. As in  th e  

case o f th e  s id e s ,  th e  c u ts  from th e  c a s t r a te s  have a h ig h e r  p e rcen tag e  o f 

f a t .  In  b o th  th e  sh o u ld er and back  th e re  was a s t a t i s t i c a l l y  s ig n i f ic a n t  

h ig h e r  p e rcen tag e  o f sk in  in  th o  bacon w eight b oars  when th e  va lues were 

c a lc u la te d  on a f a t - f r e e  b a .sis . There was no s ig n i f i c a n t  d if f e re n c e  betw een

¿ V
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boars and c a s t r a te s  in  th e  com position  o f "m uscle."

(b) Pork j /e ig h t s id e s  compared w ith  bacon w eight s id e s

In  each o f the  fo u r  bacon w eight c u ts  th e re  was a s ig n i f i c a n t ly  h ig h e r 

P ercentage o f f a t  th a n  i n  th e  p e rk  w eight c u ts  and a s ig n i f i c a n t ly  low er 

percen tage  o f bone. There was no s ig n i f ic a n t  d if fe re n c e  in  p e rcen tag e  p ro te in  

between th e  two ty pes of c a rc a se . On a f a t - f r e e  b a s is ,  th e  bacon 'weight s id e s  

bad a s ig n i f i c a n t ly  h ig h e r p e rcen tag e  of p r o te in  in  a l l  c u ts ,  and a s ig n i f i c a n t ly  

lower p e rcen tag e  o f bone. The "muscle" o f  th e  bacon w eight s id e s  ha.d a h ig h e r  

Percen tage o f p ro te in  in  a l l  c u ts  and a low er pe rcen tag e  o f m oistu re  th a n  th e  

Pork w eight s id e s .

O rganolep tic  e v a lu a tio n

Of th e  104 s u b je c tiv e  assessm ents made, on ly  45 were c o r re c t  as reg a rd s  

bhe cho ice  o f  th e  odd sam ple. At th e  5 /  le v e l  t h i s  f ig u re  i s  ju s t  s i g n i f i c a n t ly  

d i f f e r e n t  from th e  value o f 104/3 = 34.7  expec ted  on th e  n u l l  h y p o th esis  th a t  

judges were com pletely  in c ap a b le  o f  d is t in g u is h in g  betw een samples from 

d if f e r e n t  c a rc a se s  and p ro v id es  evidence th a t  some f la v o u r  d is c r im in a tio n  was 

P o s s ib le . Of th e  104 assessm ents made, 56 were from bacon ’weight c a rca se s  and 

° f  th e s e ,  25 were c o r re c t  as re g a rd s  th e  choice o f  odd sample. At th e  9 /  le v e l  

t h i s  f ig u re  i s  s l i g h t l y  sh o rt o f  s ig n if ic a n c e  (26 c o r re c t  cho ices would have 

been s ig n i f i c a n t ) .  I n  th e  e v a lu a tio n  o f th e  lo in s  from th e  pork  w eight c a rc a se s , 

■ +8 a ssessm en ts ’./ere made and o f th e se  20 were c o r re c t  as reg a rd s  ch o ice  o f th e  

°dd sam ple. This f ig u r e  a t th e  5f- le v e l  i s  not s i g n i f i c a n t ly  d i f f e r e n t  from 

fhe v a lu e  of 48/3  = 16 , expected  i f  th e  p re v io u s ly  m entioned n u l l  h y p o th esis  

h o ld s .

Under item  (b) on th e  t a s t e  p a n e l form, th e  t a s t e r s  were asked w hether th e
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-vour d if f e r e n c e  between th e  odd and l i k e  samples was "none," " s l i g h t , "

"m oderate," o r  "much." The v a lu es  0, 1. 2, 3. r e s p e c t iv e ly  wore a ss ig n ed  to

these  r a t in g s  and regarded  as p o s i t iv e  i f  th e  c a s t r a te s  were p re fe r r e d  and

negative i f  th e  boars  were p re fe r r e d .  In  th e  20 pork  weight e v a lu a tio n s  (ou t

of a t o t a l  o f  48) where th e  c o r r e c t  choice c f  odd sample was made th e  average

<Aour d i f ie r e n c e  as d e fin ed  in  t h i s  way v.as - 0.05  and was not s ig n i f ic a n t  
( t  -  •0 .14 w ith  19 degrees of freedom ). In  th e  case o f th e  e ig h t bacon w eight 

0in° > judgem ents out o f  a t o t a l  o f 56 wore c o r re c t  as re g a rd s  th e  choice o f 

sample. In  th e se  25 e v a lu a tio n s  th e  average f la v o u r  d if f e r e n c e  was +0.88 

d was s ig n i f i c a n t  a t  th e  l/£ le v e l  ( t  = 3.02 w ith  24 degrees o f  freedom ).

In  the  case o f  th e  s i r  po rk  w eight lo in s ,  th e  p resence  o f an u n d e s irab le  

vour was reco rd ed  in  15 out o f  48 a ssessm en ts , f iv e  o f  th e se  were in  b o ar 

ins uhree in  c a s t r a te d  lo in s  and seven were in  p a i r s  o f  sam ples (one boar 

and one c a s t r a t e  in c o r r e c t ly  judged to  bo from th e  somc c a r c a s e ) .

In  th e  case  c f  th e  e ig h t bacon w eight p ig s ,  th e  p resence  o f  an u n d e s ira b le  

f lav o u r was reco rd ed  in  18 out o f  % a ssessm en ts . l i g h t  o f  th e s e  were in  bo ar 

° in s . f iv e  in  c a s t r a t e  lo in s  and f iv e  were in  p a i r s  o f sam ples (one b o ar, one 

cp.s tra te )  which had been in c o r r e c t ly  judged to  be from th e  sarnie c a rc a se . These 

eSu l t s -  b o th  in  th o  case o f th e  pork  w eight and bacon /e ig h t p ig s ,  a re  c o n s is te n t  

With th e  h y p o th e s is  th a t  an u n d e s ira b le  f la v o u r  i s  e q u a lly  l i k e l y  to  be reco rd ed  

'Lil samples from e i th e r  bo ar o r  c a s t r a t e  lo in s .

-  10 -

(T able IV n ear here)

j |la your r a t i n g s

Taking in to  account on ly  the  19>,: judgem ents where a c o r re c t  cho ice of

There «’e re  a c tu a l ly  20 c o r re c t  cho ices o f  odd sample in  th e  pork  w eight 
lo in s  and 25 c o r re c t  ch o ices  in  the  bacon w eight l o in s ,  bu t in  each s e t  
one f la v o u r  r a t in g  was in a d v e r te n t ly  no t reco rd ed .
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°dd sample vías made in  th e  pork  w eight lo in s ,  th e  average f la v o u r  r a t in g  

(on a s c a le  1 = ve ry  p o o r, 9 = e x c e lle n t)  was 6.47 f o r  h o a r and 6 .37  f o r  

c a s t r a te  sam ples. (T able IV) . The d if f e r e n c e  i s  not s ig n i f ic a n t  ( t  = 0 .16  

Viith 18 degrees o f freedom ). In  th e  lo in s  from th e  bacon w eight p ig s , 

ta k in g  in to  account on ly  th e  24* judgem ents whore a c o r r e c t  cho ice o f odd 

sample was made, th e  average f la v o u r  r a t in g  was 6.08 f o r  bora: and 7.08  f o r  

c a s t r a te  sam ples. The d if fe re n c e  i s  s ig n i f ic a n t  ( t  = 2 .22  w ith  23 deg rees 

of freedom) a t th e  !$> l e v e l .

To sum up, th e  t e s t s  p rov ided  no ev idence o f an u n d e s ira b le  t a i n t  in  

lo in  chops from b o a r c a rc a se s . At th e  bacon w eight s ta g e  th e re  was a s l ig h t  

P re fe ren ce  in  f la v o u r  ra t in g s  f o r  th e  chops from th e  c a s t r a t e s .

DISCUSSION

The r e s u l t s  show th a t  c a s t r a t io n  in c rc a so s  th e  amount o f  f a t  in  th e  

s id e , p a r t i c u l a r l y  in  th e  bacon w eight p ig s .  T his in c re a se  in  f a t  i s  

r e f le c te d  in  a re d u c tio n  o f th e  amounts o f  o th e r  c o n s t i tu e n ts  in  th e  s id e .

Bacon w eigh t b o a r sidos had 1.38  p e r  cent more s k in  th.an th ose  o f t h e i r  

c a s t r a te d  l i t t e r  mates (Table IIA) and 1 .23  p e r  cen t more on a f a t - f r e e  b a s is  

(Table I IB ) . S im ila r  r e s u l t s  on a whole c a rca se  b a s is  have been re p o r te d  by 

Wallace (7 ) .  There was nc s ig n i f i c a n t  d if f e re n c e  in  th e  com position  o f  th e  

muscle" o f the  tv/o ty p es  o f s id e s  (Table I I C ) . I t  would appear th a t  c a s t r a t io n  

has some e f f e c t  on th e  shape o f  the  ca.rca.SG, as about one p e r  cen t more of th e

11 There were a c tu a l ly  20 c o r re c t  ch o ices  o f odd sa.mple in  th e  pork  w eight 
lo in s  and 25 c o r re c t  cho ices in  th e  bacon w eight l o in s ,  bu t in  each  s e t  
one f la v o u r  r a t in g  was in a d v e r te n t ly  not reco rd ed .



t o t a l  muscle occu rred  in  th e  le g s  o f  the  c a s t r a te s  th a n  in  th e  le g s  o f  th e  

boars (Table IIIC ) and about one p e r  cen t more o f th e  t o t a l  bone o ccu rred  in  

the  shou lders  o f th e  boars (Table H ID ). The c o e f f ic ie n t s  o f  v a r i a t io n  in  

dbles i l l  (A co D) in d ic a te  th a t  a c o n s is te n t ly  much h ig h e r e r r o r  i s  a s s o c ia te d  

■•ith ohe s t a t i s t i c a l  a n a ly s is  o f th e  b e l ly  th a n  th e  o th e r  th re e  c u ts .  T his i s  

most p ro b ab ly  due to  in a c c u ra c ie s  in  c u t t in g  th e  b e l ly .

¿QD£ariso_n o f pork  and bacon a  e ig h t s i des

Pork and bacon w eight s id e s  showed no s ig n i f ic a n t  d if fe re n c e  in  p e rcen tag e  

P ro te in  (Table H A ), bu t when th e  s id e s  were compared on a f a t - f r e e  b a s is  

(bc.ble xIB) , th e  bacon s id e s  were seen  to  have had 1 .28  p e r  cen t more p ro te in  

t han th e  pork  and 1 .48  p e r  cent le s s  bone. H i l l  and 0*C a r ro l l  (6) re p o r te d  a 

h ig h er p e rcen tag e  o f p r o te in  and lo?;er pe rcen tag e  o f bone in  bacon p ig s  th an  

ft pork  p ig s  ..'hen compared on a f a t - i r e e  b a s is .  John (g) , r e p o r te d  -a s im ila r  

uPwnrd tre n d  in  n itro g e n  on a f a t  and bone f r e e  b a s is  as l iv e . .e ig h t  in c re a s e s .

CONCLUSIONS

The work su g g es ts  th a t  th e  Q u a n tita tiv e  com position  o f th e  b o a r ca rcases  

is  more d e s ir a b le  from a com m ercial p o in t o f view th a n  th e  c a rc a se s  from 

c a s t r a te s ,  because th e  c a s t r a t e s  co n ta in ed  le s s  p ro te in  and and more f a t  th an  

^he b o a rs , a lth o u g h  a t  Dacon w eight boars c o n ta in ed  a p p re c ia b ly  more sk in  

than  th e  c a s t r a t e s .  No d e f in i t e  co nclusions re g a rd in g  boar odour can be 

hravm from th e  work on account o f  th e  l im ite d  number o f  anim als s tu d ie d .

ih e  r e s u l t s  p re se n te d  su g g est th a t  p ro d u c tio n  from boars may have comm ercial 

^ v a n ta g e s . However, f u r th e r  in v e s t ig a t io n s  u sin g  a much l a r g e r  number of 

ah.imals i s  d e s ir a b le .  F u tu re  work should  in c lu d e  toughness s tu d ie s  and o th e r  

Q u a lita tiv e  e v a lu a tio n s .

-  12 -
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I n  c a lc u la t in g  th e  s ta n d a rd  e r r o r  no allow ance has been  made l o r  th e  f a c t  th a t  t h e r e  were two m i s s in g  p l * t s  
which would h a v e  m ade som e s l i g h t  d i f f e r e n c e  t o  t h e  v a lu e  o f  t h e  s ta n d a r d  e r r o r .
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In  c a lc u la t in g  th e  s ta n d a rd  e r r o r  no allowance has been made f o r  the  f a c t  t h a t  there were two missing plots  
w hich would have made some s l i g h t  difference to the v a lue  o i  the  s ta n d a rd  e r r o r .
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TABLE IV

F lav o u r r a t in g s  on th e  43 judgements where a c o rre c t ch o ice  o f odd 

sample was made, ( l  = v e ry  poor. 9 = e x c e l le n t ) .

I
Day

Boar lo in s  C a s tra te  lo in s

T o ta l  No. o f Average T o ta l No. o f Average 
f la v o u r  c o r r e c t  f la v o u r  f la v o u r  c o r re c t  f la v o u r  
r a t in g  cho ices r a t in g  r a t in g  ch o ices  r a t in g

Average 
c a s t r a t e  
r a t in g s ,  minus 
average boar 
r a t in g s

?°r5c weight 
l e a s e s

Combined

heigh t (
le a s e s

Combined

1 57 8 7.1 48 8 6.0 - 1.1

2 32 6 5.3 42 6 7.0 1.7

3 34 5 6.8 31 5 6.2 0 .4

123 19 6.47 121 19 6.37

4 44 7 6.3 50 7 7.1 0.8

5 25 4 6.2 2 6 4 6.5 0.3

6 48 7 6.9 51 7 7.3 0.4

7 29 6 4.8 43 6 7.2 2 .4

346 24 6.08 1 7 0 24 7.08
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APPENDIX V

D isse c tio n  pro c edure

The r ig h t  s id e  o f each ca rca se  was d is s e c te d  in to  th e  fo llo w in g  c u ts , 

sho u ld er, back , b e l ly  and le g . as i l l u s t r a t e d  in  F ig u re  1. The cheek was 

removed from each s id e  by a cu t made im m edia te ly  a n te r io r  to  th e  a t l a s  bone 

and a t r ig h t  ang les to  th e  l in e  o f  the  neck verteb rae*  The fo re  fo o t was 

removed by c u t t in g  a t  th e  d i s t a l  end o f  th e  ra d iu s  u ln a . The h ind  fo o t was 

removed by c u t t in g  a t  th e  d i s t a l  end o f th e  t i b i a .  The tu b e r  c a lc is  was l e f t  

on th e  h in d  fo o t .  The t a i l  was removed by c u t t in g  between th e  t h i r d  and fo u r th  

coccygeal v e r te b ra e . The sh o u ld e r was s e p a ra te d  by c u t t in g  a n te r io r  to  th e  

f i f t h  r i b  working as c lo se  to  th e  r i b  as p o s s ib le  and ex tend ing  th e  cu t a t 

bo th  ends. The b e l ly  was se p a ra te d  from th e  back by c u t t in g  along th e  s t r a ig h t  

l in e  jo in in g  th e  mid p o in t o f th e  f i r s t  r i b  to  th e  a n te r io r  edge o f  th e  p u b is , 

f ig u re  2 i l l u s t r a t e s  th e  d is s e c t io n  of th e  h in d  le g . A cu t was made th ro u g h  

the subcutaneous f a t t y  t i s s u e  to  th e  m uscles u n d e rn ea th , from th e  a n te r io r  edge 

of th e  p u b is  to  the  v e n t r a l  re g io n  o f th e  s id e , a t  r ig h t  ang les to  th e  le n g th  

° f  th e  s id e .  The abdom inal m uscles (o b liq u u s  abdominis in te rn u s  and r e c tu s  

abdom inis) and f a s c ia e  were th e n  f re e d  from th e  pub is  by c u tt in g  th e  p re -p u b ic  

tendon and th e  m edial fem oral f a s c ia e .  The f a t t y  t i s s u e  a n te r io r  to  th e  in c is io n  

°n th e  te n s o r  f a s c ia e  l a ta e  was f r e e d  from th e  a n t e r io r  edge o f th e  m uscle. A cu t 

Was th e n  made th ro u g h  th e  subcutaneous f a t t y  t i s s u e  o f th e  l a t e r a l  s id e  o f th e  

l eg u s in g  th e  a n te r io r  edge o f th e  te n s o r  f a s c ia e  l a t a e  as th e  c u t t in g  l in e .  The 

le 6 was th e n  removed from th e  s id e  by c u t t in g  between th e  l a s t  and second l a s t  

lumbar v e r te b ra e  and ex ten d in g  t h i s  cu t to  th e  a n te r io r  edge o f th e  tu b e r  coxae, 

the  case o f  th e  bacon w eight p ig s , subcutaneous f a t t y  t i s s u e  was removed from
4-v n

e fo u r  c u ts ,  The sk in  was a lso  removed from bo th  ty p es  o f  c a rc a se . A ll  c u ts ,  

f a t ty  t i s s u e s  and sk in s  were -weighed. D uring d is s e c t io n  m o is tu re  lo s s  was



m inim ised by covering  exposed p a r ts  o f th e  ca rca se s  w ith  damp c lo th s .  A ll  cu ts 

were boned out and th e  c leaned  bones weighed.

.Sampling o f m uscular t i s s u e  ( le a n )

Each cut was minced th rough  a 10 mm. p la te ,  th e n  th o ro u g h ly  mixed by hand 

and minced th rough  a 5 mm. p la te .  A ll  th e  mince was a g a in  hand mixed and minced 

th rough  th e  5 mm. p la te .  As the  mince emerged a co n s ta n t f r a c t io n ,  w eighing about 

60 0 6* was tak en  and s to re d  in  a screw  to p  waxed c a r to n  a t  -23°C. then  i t  was 

convenien t to  perform  th e  proxim ate a n a ly s is  th e  c a r to n  was s p l i t  down t h e  s id e . 

The fro z e n  meat c y lin d e r  was crushed  in  a bone c ru sh e r  ( th e  n ea t be ing  fo rc e d  

a g a in s t a ro ta t in g  s e r r a te d  c y lin d e r)  and in  t h i s  way a f in e  s ta t e  o f d iv is io n  

was o b ta in e d . Any ic e  which had been on th e  in s id e  o f th e  c a r to n  was added to  

the  meat which was th en  mixed in  a food m ixer and f i n a l l y  minced th rough  a 2 mm. 

p la te  and a n a ly sed .

Sampling o f  f a t t y  t i s s u e

Using a c h i l l e d  m incor head and worm, th e  c h i l l e d  f a t t y  t i s s u e  c u ts  were 

winced th rough  a 10 mm. p l a t e ,  hand mixed and minced ag a in  th ro u g h  th e  10 mm. 

p la te .  A c o n s ta n t f r a c t io n  (abou t 600 g .)  was ta k e n  as th e  t i s s u e  emerged. T h is  

Was minced th ro u g h  a 2 mm. p l a t e .

A nalysis  o f m uscu lar t i s s u e  ( lo a n )

M oistu re : 15 g. samples were heated  in  f l a t  bottomed d ish e s  in  a m echanical 

co n v ec tio n  a i r  oven a t  100°C f o r  16 h o u rs .

F a t;  15 g. samples were p la c e d  in  f l a t  bottom ed d ish es  and th e

m o is tu re  removed by d e s ic c a t in g  over s i l i c a  g e l o r aluminium 

oxide in  an evacu a ted  d o s ic c a to r  (p re s su re  about 6 mm. o f 

mercury) o v e rn ig h t in  a c h i l l  room ( l-2 ° C ) . The d r ie d  samples 

were th e n  e x tr a c te d  by p e tro leu m  e th e r  40-60°C in  so x h le t 
e x t r a c to r s  f o r  6 hours.
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P ro te in : The K je ld a h l dunning p rocedu re  was c a r r ie d  out u s in g  5 g. 

samples weighed on b leached  g la s s in e  p ap er. The ammonia was 

trap p ed  in  2 p e rcen t b o r ic  a c id  and t i t r a t e d  w ith  seminormal 

su lp h u ric  a c id , N itro g en  was converted  in to  p ro te in  by u s in g  

th e  f a c to r  6 . 25.

Ash; 5 g. samples were in c in e ra te d  in  a fume cupboard and th en  h ea ted  
f o r  16 hours in  a m uffle fu rn ace  a t  550°C.

A nalysis o f f a t t y  t i s s u e

M o istu re : 5 g. samples were h ea ted  f o r  5 hours a t  100°C.

P a t: 5 g. samples were t r e a te d  as in  th e  case o f m uscu lar t i s s u e .

P ro te in : 3 g. samples were su b je c te d  to  th e  K je ld ah l Gunning p rocedu re . 

The trap p ed  ammonia was t i t r a t e d  w ith  decinorm al su lp h u ric  a c id .

Ash: 3 g . samples were t r e a te d  as in  th e  case o f  m uscu lar t i s s u e .






