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in tro d u c t io n D '2 .

C a s tra t io n  a t  an e a r ly  a ge o f male p ig s  in ten d ed  f o r  pork  o r bacon 
p ro d u c tio n  has been custom ary in  most European c o u n tr ie s  in c lu d in g  B r i t i s h  
f o r  many y e a r s .  However, i t  i s  g e n e ra l ly  accep ted  th a t  th e re  are  v ;o rthuh ile 
economic advantages to  be gained  by keep ing  the male p ig s  e n t i r e ;  in  a recent 
e x p e rim en t’ , boars showed a 29>-) s u p e r io r i ty  in  term s o f le a n  meat p ro d u c tio n  
p e r  u n i t  o f  feed  compared w ith  e q u iv a le n t c a s t r a t e s .

Consumer te s t in g  o f bacon and pork  produced from young boars^  s lau g h te red  
a t  about 2C0 lb .  (91 kg) l iv e  w eight has shown th a t  much o f th e  meat i s  c u ite  
a c c e p ta b le . However, i t  was ap p aren t t h a t  meat from c a rc a se s  w ith  
androstenone c o n c e n tra tio n s  in  excess o f  1 p a r t  p e r  m i l l io n  in  the f a t  could  
be i d e n t i f i e d ,  a lthough  about h a l f  th e  consumers co n s id e re d  th a t  the  p roduct 
(bacon) was "more p le a s a n t th a n  norm al."

I n t e r e s t  has a r is e n  re c e n t ly  amongst c e r ta in  s e c t io n s  o f the  meat industry  
re g a rd in g  th e  p o s s i b i l i t y  o f  r a i s in g  young boars f o r  f r e s h  m eat. In  view 
o f the r e s u l t s  o f th e  consumer t r i a l s ,  and th e  v a r i a b i l i t y  known to  e x i s t  in  
th e  t a i n t  le v e ls  in  boars a t  any p a r t i c u l a r  age o r w eight a f t e r  p u b e rty , the 
e x i s t in g  methods f o r  t e s t i n g  f o r  boar t a i n t  were rev iew ed fo r  th e  purpose of 
develop ing  a  ra p id , r e l i a b l e  and conven ien t t e s t  f o r  use d i r e c t ly  on c a rca se 5 
in  the  a b a t t o i r  o r  f a c to r y .

S e v e ra l tech n iq u es  have been d e sc r ib e d  f o r  the  d e te c t io n  o f t a i n t  o r sex 
odour in  pork  f a t s  d u rin g  re c e n t y e a r s .  Host methods have been based  on 
o l f a c to r y  exam ination  o f h ea ted  sam ples, u s in g  equipm ent such  as f r y in g  pah5 
o r  s k i l l e t s ?  aluminium f o i l  cu p s ,4' g la ss  b e a k e rs ,2 o r  s im ply  b o i l in g  w a te ri ? 
to  h e a t th e  f a t s .  Hone o f th e  methods i s  p a r t i c u la r ly  ra p id , and the  extend 
o f  sample p re p a ra t io n  n e ce ssa ry  depends on the method s e le c te d .  Co ns id s  ra t1-3
c a re  must a lso  be devoted  to  th e  p re p a ra t io n  of the  equipm ent in  o rd e r  to  
avo id  the  in tro d u c tio n  o f  fo re ig n  odours and to  e lim in a te  the  r i s k  o f  c a r ry 5*1̂  
over odour from one t e s t  to  a n o th e r .

Chemical a n a ly s is  o f  a f a t  fo r  androstenone i s  a t  p re se n t a p ro tr a c te d  
p ro c e d u re ,^  and a lthough  good r e s u l t s  can  be o b ta in ed , th e  method does no t 
len d  i t s e l f  to  the  a n a ly s is  o f sam ples on a  ro u tin e  b a s i s .  D ire c t 
c o lo r im e tr ic  d e te c tio n  and e s tim a tio n  o f t a i n t  i s  no t p r a c t ic a b le  because th® 
a v a i la b le  reag en ts  a re  n o t n e c e s s a r i ly  s p e c i f ic  to  an d ro sten o n e . ihe c o l5Ul 
developed in  v i t r o  w ith  the  pure s t e r o id  a re  weak, and i n  view o£ the low j  
c o n c e n tra tio n  o f  androstenone norm ally  found in  young boars (10~° to 2 x 10 
g /g  t i s s u e ) ,  d e te c t io n  o f co lo u r developm ent a g a in s t  th e  normal background . Mf 
c o lo u r  o f f a t  would be d i f f i c u l t ,  and would depend on th e  q u a l i ty
o f the  in c id e n t  l ig h tin g

and in te h 51“̂
the  c o n d itio n  o f th e  cu t s u r fa c e  oi the  i a t ,  adeoj '

p e n e tr a t io n  o f  the  re a g en ts  in to  the  f a t ,  e t c .  In  a d d i t io n ,  most reagents
a re  s t ro n g ly  a c id ic  s o lu t io n s  o f  heavy m eta l s a l t s  (e g . u ranium ), which vro 
n o t be r e a d i ly  a c c e p ta b le  in  a  meat p ro c e ss in g  fa c to r ;

In  a p re lim in a ry  n o te  in  1969, A.H
s o ld e r in g  iro n  to  t e s t  the  ca rcases  o f  male p igs f o r  th e  p resence of^ 
odour, and h is  p rocedure  has re c e n t ly  been p u b lish ed  in  more d e t a i l . 0 
use o f a s o ld e r in g  i r o n  to  h e a t lo c a l i s e d  a reas  o f a f a t  fo  
was examined a t  the  Heat R esearch I n s t i t u t e  and i t  was concluded th a t  a f t e r  
c e r t a in  m o d if ic a tio n s  ana development the  techn ique c o u ld  be adopted as a 
ro u tin e  to o l ,  bo th  in  the  la b o ra to ry  and on the s lau g h te rh o u se  f lo o r ,  f o r  
r a p id  t e s t i n g  o f f a t s  and o th e r  t i s s u e  f o r  odour d e fe c ts  by t r a in e d  obser '/■

H a r t i r /  m entioned the  use o f  a
:ex
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o lf a c to ry  ana 1 y3¿s
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Equipment

An e l e c t r i c a l l y  h ea ted  s o ld e r in g  i r o n  powered by a  230/250 v o l t  mains 
e l e c t r i c a l  supp ly  reach es  a f i n a l  " b i t"  tem peratu re  o f  approx im ate ly  yio°p*r̂ ) 
Bhis tem peratu re  i s  c o n s id e ra b ly  in  excess o f  the tem p era tu re  re q u ire d  (1? 
f o r  th e  e v a lu a tio n  o f the odour q u a l i ty  o f f a t s  and t i s s u e ,  and can be 
c o n v en ie n tly  reduced  by in s e r t in g  a v a r ia b le  tra n s fo rm e r between the  mains 
su p p ly  and the i r o n .  w hile t h i s  arrangem ent i s  sim p le  and s a fe  to  
in  a la b o ra to ry , th e  use o f  mains v o lta g e s  and e x te n s io n  cab les  is  
u n d e s ira b le  in  a s la u g h te rh o u se .

— 4* &  ocerkc®
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ii- s e l f - c o n ta in e d ,  p o r ta b le  v e rs io n  o f  th e  equipment has been developed 
u s in g  a low v o lta g e  s o ld e r in g  i r o n  and re c h a rg e a b le  b a t t e r i e s . The p re s e n t 
p ro to ty p e  c o n s is ts  o f a 12 v o l t ,  th e rm o s ta t ic a l ly  c o n tro l le d  iro n  a d ju s te d  
to  g ive a tem p era tu re  o f  150°C a t  th e  t i p  o f  th e  p robe . I t  i s  powered by 
e i t h e r  l e a d /a c id  o r  n ic k e l/c a d n iu n  b a t t e r i e s  which can be rech arg ed  o v e rn ig h t 
by co n n ec tio n  to  a s u i ta b le  c o n s ta n t c u r r e n t  ch arg in g  u n i t .  The a p p a ra tu s , 
dim ensions avo rox im ate ly  24 x 14 x 16cm h ig h , can be c o n v en ie n tly  c a r r ie d  
over th e  sh o u ld e r , and g iv es  a v is u a l  in d ic a t io n  when i t  i s  sw itched  on and 
read y  f o r  u se .

C arcases o r samples o f  f a t  a re  t e s te d  by app ly ing  the  h e a te d  t ip  o f the  
i ro n  (a re a  5 x 5mm) to  a c le a n , f r e s h ly  c u t s u r fa c e  f o r  a p e r io d  o f 1 second . 
'This i s  s u f f i c i e n t  to  c o a t th e  probe w ith  m elted  f a t  and avoids le av in g  a 
n o tic e a b le  mark on the  c a rc a s e . The h o t f a t  cn the t i p  o f  th e  i ro n  i s  

sm elled  ana, a f t e r  a judgement has been made, i s  wiped o f f  w ith  a c le a n  c lo th  
o r  p ace r t i s s u e  le a v in g  th e  i ro n  ready  fo r  f u r th e r  u se . Any r e s id u a l  odour 
v o l a t i l i s e s  q u ic k ly  from the  h o t p robe , bu t i t  i s  ad v isa b le  to  check th a t  i t  
i s  f r e e  from odour b e fo re  th e  n ex t sample i s  t e s t e d .  I t  i s  d e s ir a b le  f o r  
th e  o p e ra to r ( s )  to  b re a th e  s lo w ly  through th e  nose between sam ples p a r t i c u l a r ly  
a f t e r  ju d g in g  a sample w ith  a h igh  c o n c e n tra tio n  o f  odour.

E valuat i on o f th e te c h n iq u e .
A s e r i e s  o f ta in te d  la r d s  was p rep ared  by d is so lv in g  known q u a n t i t ie s  

o f the  cu re  s t e r o id  in  com m ercial l a r i .  F o u r .c o n c e n tra tio n s  w ere  prep ared  
0 .1 7 , 0 .5 1 , 1 .5  and a . 5 pg s t e r o i d / g . f a t ,  co v e rin g  the  range o f androstenone 
c o n c e n tra tio n  norm ally  found in  the  f a t  o f  young b o a rs . S e ts  o f  s ta n d a rd s , 

in c lu d in g  a ' 'b la n k ',  were p re s e n te d  on s ix  : c e s s io n s  to a s i x —member la b o ra to ry  
p an e l who were asked to  a rran g e  th e  sam ples in  in c re a s in g  o rd e r  o f r a m i .
A ll p an e l members were known to  be s e n s i t iv e  to  th e  odour o f  a n a rc s te n o n e .

The fo llo w in g  ta b le  shows th e  frequency  w ith  which the  la rd s  were 
ranked  c o r r e c t ly :

3LB 1

a) RardnLng o f la rd s  c o n ta in in g  
known c o n c e n tra tio n s  o f  
an d ro s ten o n e .

In c re a s in g  o rd e r  o f  odour i n t e n s i t y

b) P erfo rm ance o f  in d iv id u a l  
p a n e l members.

P anel
member

2 umber o f m istakes 
in  t o t a l  o f  30 

judgements

P 1

■n
1

G 3

j 5

D 7

b

36 judgem ents were made on each sample (number on p an e l .v number or i r í a i s ) 
and f o r  com plete c o n s is te n c y  a l l  55 r e s u l t s  sh o u ld  „ave a rp e ;,rea  m  une 
d ia g o n a l elem ent o f th e  ta b le ;  the  d e v ia t io n s  snown a re  norm al f o r  a sen so ry  
judgem ent, and show no ev idence  o f any tre n d  w ith  c o n c e n tra t io n . f a c ie  jo  
shews th e  number o f  e r ro r s  made by in d iv id u a l  pan el members; xour p a n e ll is t .»  
'were s a t i s f a c t o r i l y  a c c u ra te , bu t th e  1- s i  two were n o t .

S cores g iven  f o r  s t r e n g th  o f t a i n t  ..'ere compared w ith  th e  c o n c e n tra te  on 
o f and rostenone  in  f a t  in  two t r i a l s .  In  th e  f i r s t ,  random ised groups oz 
the  s y n th e t ic  la r d  s o lu t io n s  (3 sam ples p e r  group) ;ere  p re se n te d  to inc- p an el
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b  i2

on 10 o c ca s io n s , ana in  th e  second, b o a r f a t s  were sco red  and 
ch em ica lly  f o r  an d ro s ten o n e .

F ig u re  l a  shows th e  r e la t io n s h ip  betw een th e  p an e l mean s 
l a r d  s o lu t io n s  and the  c o n c e n tra tio n  o f  androstenone added.

th en  an a ly sed

co res f o r  th e  
'figu re  lb  shews

th e  degree  o f c o r r e la t io n  o b ta in ed  betw een the panel sco re s  f o r  t a i n t  in  
a u th e n tic  boar f a t s  and th e  c o n c e n tra tio n  o f androstenone su b seq u en tly  
determ ined  by chem ical an a ly se s  ( r  -o-ib , l-<o-oo/ ) .

F igu re  l a .  R e la tio n sh ip  between p an e l 
s co re  f o r  i n t e n s i t y  o f  
odour and c o n c e n tra tio n  o f 
androstenone added to  l a r d .  
Range o f  in d iv id u a l  sco re s  
shown by b r a c k e ts .

, I
F igu re  1b. R e la tio n sh ip  between pa»e

sco re s  f o r  i n t e n s i t y  o f  ̂
boar t a i n t  and co n ce n tra ^  
o f androstenone deter:iai-3L* 
by chem ical a n a ly s is .

P r a c t ic a l  a m p lic a tio n s .
The method has been te s te d  e x te n s iv e ly  in  th e  a b a t to i r  on c a rc a se s  on 

th e  l in e . Boars c u l le d  from a progeny te s t in g  programme have been examined 
e i t h e r  as a group o r  randomly mixed w ith  hog and g i l t  c a rc a se s . In  the  
la b o ra to ry , coded back f a t  sam ples (10 x 10cm) from so a rs , hogs o r  g a i ts  h&v 
been te s te d  on a ro u tin e  b a s is  f o r  the  p resence o f t a i n t .  A ll  care  
sam ples were from e i th e r  Large u n i te ,  Landrs.ce, o r  Large white 
Hone o f the  p ig s  was r a is e d  e s p e c ia l ly 103

ns'-s OP
Landrace

the  s tu d y , and a lth o u g h  th e  to

1

numbers a re  no t la r g e ,  th e re  i s  no reaso n  to  b e lie v e  th a t  tney  a re  n o t 
r e p re s e n ta t iv e  o f th e  th ree  b reed  groups, whies, to g e th e r  com prise a la rg e  
p ro p o r tio n  o f th e  n a t io n a l  p ig  h e rd .
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Pie-are 2 . R e la tio n s h ip  between p e rcen tag e  frequency  and d i s t r i b u t io n  ox 
t a i n t  sco re s  fo r  com parable s e ts  o f  Large u n ite  and Landrace ooc

group s e p a r a te ly ,  th e re  was no s ig n i f i c a n t  c o r r e la t io n  
md degree o f t a i n t  (F ig u res  3 and 4 ) .  S im ila r ly ,

W ithin each b reed  
betw een age o r  w eigh t ai 
th e re  was no c le a r  e f f e c t  o f growth r a te  n o r, where data, were a v a i la b le ,  of 
back f a t  th ic k n e ss  (C+L v a lu e ) on the  degree o f t a i n t .

1C*v  
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F ig u re  4 . R e la tio n sh ip s  between sc o re s  f o r  t a i n t  and a) 
f o r  Large '.fnite b o a r s .

ind b)

The d i s t r i b u t io n  o f  the sc o re s  f o r  t a i n t  f o r  a l l  b o a rs , hogs and g i l t s  
examined i s  shown in  Table 2.

Table 2 . Frequency d i s t r i b u t io n  o f  t a i n t  sco res  f o r  boars and hogs p lus 
g i l t s  ex p re ssed  as a p e rcen tag e  o f  th e  number examined in  each 
g roup .

Score .lo r t a i n t G il ts  + ho-

Ho t a i n t 50.5*7
0.1 to 0 .9 44.2
1 .0 to 1 .9 4 .3
2 .0 to 2 .9 1 .0
3 .0 to 3 .9 0
4 .0 to 4 .9 0
5 .0 to 5 .9 0
6 .0 to 6 .9 0
7 .0 to 7 .9 0
8 .0 to 6 .9 0
9 .0 to 9 .9 0

Boars
0 .6 ;.
3 .7
6 .5

14.6
17.7
19.5
16.5 
10.4
5 • 5
1 .a
1 .2

94.7/7 o f g i l t s  
g ro u p s , whereas 
a b i l i t y  o f  the  
th e  e f f ic ie n c y

and hogs anpear in  e i th e r  the  "no t a in t "  o r lo w est t a i n t  
on ly  4.3,1 o f b oars  f a l l  in to  th e se  t-.ro c a te g o r ie s .  The 

u an e l to  d i s t in g u is h  between b oars  and hogs and g i l t s ,  and
o f  the  tech n io u e  is dem onstrated  c le a r ly  by th e se  r e s u l t s .

D iscussion

In  the  consumer t r i a l s  r e f e r r e d  to  p re v io u s ly , no e x ie c t  o f  t a i n t  o-
i t in g  a u a l i tv  was d e te c te d  u n t i l  th e  c o n c e n tra tio n  o f a rd ro s ten o n e the

f a t  exceeded 1 .0  pg /g , co rre sp o n d in g  to  a s u b je c t iv e  sco re  f o r  ta in t g r---u 
th an  4 .0 .  On th i s  b a s is ,  i t  can  be seen  from Table 2 th a t  45b; o f  tne  ^  
b oars  te s te d  cou ld  have been u sed  f o r  bacon o r  pork  p ro d u c tio n  w ith o u t ' 
r i s k  o f consumer r e a c t io n .

152



tr

boars
-f. _ 4 .

In  th e  ev en t o f  fu tu re  l e g i s l a t i o n  encou rag ing  the  r a i s in g  oj 
f o r  n e a t ,  i t  w i l l  be n ecessa ry  to  t e s t  a l l  c a rc a se s  f o r  in t e n s i t y  o f t a i n t  
a t  the  p o in t o f s la u g h te r .  S ince n e i th e r  age n o r w eight are  c o r r e la te d  
w ith  t a i n t  in  th e  average boar o f p o te n t ia l  com m ercial v a lu e , th e  t e s t  
d e sc r ib e d  in  t h i s  paper, r e q u ir in g  on ly  a few seconds fo r  each Judgement, 
co u ld  be e f f e c t iv e ly  used to  g rade ca rca se s  f o r  t a i n t ,  ar.d th e re fo re  p rev en t 
th o se  w ith  an u n accep tab ly  h ig h  c o n c e n tra tio n  o f androstenone from being- 
p assed  as s u i ta b le  fo r  consum ption as porn o r  bacon . Even i n  the  absence 
o f in c re a s e d  numbers o f  young b o a rs , a ra p id  t e s t  fo r  b o ar t a i n t  i s  s t i l l  
re q u ire d  xn a b a t to i r s  a t  th e  p re se n t time to  f a c i l i t a t e  a c c u ra te  e v a lu a tio n  
o f t a in t  in  e ry p to rc h id s  ( r i g s ) ,  su sp ec ted  l a t e  c a s t r a t e s ,  c a s u a lty  b o a rs , e tc  
In  about h a l f  the  r ig s  examined d u ring  the  developm ent o f  the  te ch n iq u e , the  
sco res  f o r  t a i n t  awarded by th e  panel c o n tra s te d  m arkedly w ith  the  d e c is io n s  
o f  the  g ra d e rs  re g a rd in g  the  degree o f male c h a ra c te r  and hence th e  p robab le  
i n t e n s i ty  o f  t a i n t  in  the  v a r io u s  c a rc a se s . The c r i t e r i a ,  upon which the  
“m alen ess11 o f a ca rcase  and hence i t s  com m ercial v a lu e  a re  Judged, a re  a l l  
secondary  fe a tu re s  and no account i s  ta k e n  of the  a c tu a l  odour o f  the  h ea ted
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