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There have been d i f f e r e n t  co n clu sio n s  abou t the  e a tin g  q u a l i ty  o f beef f ro n

f la v o u r  and o v e ra l l  s a t i s f a c t i o n  were low er f o r  s te a k s  f ro n  b u l ls  than  f ro n  s te e r s ;  
and B ryce-Jones e t  a l  (1964-) too  had e a r l i e r  re p o r te d  th a t  under op tim al co n d itio n s  
Du l l  b eef tended to  be l e s s  te n d e r , le s s  ju ic y  and c o n ta in  le s s  f a t  then  s t e e r
b eef. However, H edrick e t  a l  (196$) found no s ig n i f i c a n t  d if f e re n c e s  in  te x tu re
aud ju ic in e s s  r a t in g  between s te a k s  f ro n  b u l ls  and s t e e r s .

Such d is c re p a n c ie s  n ig h t  a r i s e  because o f d if f e r e n c e s  in  cooking m ethods. In  
'the m a jo r ity  of in v e s t ig a t io n s  ro a s t in g  o r  b r o i l in g  has been u sed . B ryce-Joncs 
(1969) cooked by h e a tin g  i n  a w a te r-b a th  whereas H edrick  e t  a l  (1969; used  a
D eoiling method. Hence, in  t h i s  f u r th e r  s tu d y  o f the  r e l a t i v e  e a t in g  q u a l i ty  of
b u ll and s t e e r  b e e f , th re e  d i f f e r e n t  cooking p rocedu res have been compared.

S-bout Ç60 lb .  ’ f iv e  r i b  s e c t io n  (6 th  to  11th) was removed from each s id e  and

W ater-bath  tre a tm e n t.

B o astin g  Procedure  The r ig h t  s id e  r ib  s e c t io n s  were boned, r o l l e d  
and s a n r ie s  removed f o r  w a te r-b a th  tre a tm e n t. The rem aining p o r tio n s  
were ro a s te d  to  an i n te r n a l  tem p era tu re  o f  74°C in  a  175°C oven.

The r o a s t  j o i n t s  were s l ic e d  and served  to  a senso ry  p a n e l.

Qrd11in ?  I r 0 c eIn  re  The l . d o r s i  from l e f t  s id e  jo in t s  was s l i c e d
in to  2 .5  cm s te a k s  which were ¿ .•rilled  under an e l e c t r i c  g r i l l  f o r  
e ig h t  m inutes p e r  s id e .  Cne g r i l l e d  s tea l: p e r  an im al was s e n t  fo r  
o b je c t iv e  a n a ly s is ,  the  rem ain ing  s te a k s  were s l i c e d  in to  cubes and 
im m ediately  se rv ed  to  the  sen so ry  p a n e l.

H a te r-b a th  Treatm ent A 7 cm th ic k  s l i c e  o f  vhe l . d o r s i  from the  
r ig h t  s id e  r i b  s e c t io n  o f each anim al was c u t to  g ive a 200 gn 
p o r tio n  which was vacuum packed in  a p l a s t i c  pouch, and h ea ted  in  a 
c o n s ta n t tem p era tu re  w a te r-b a th  a t  60°0 f o r  60 m in u tes . A f te r  co o lin g  
to  room tem p eratu re  u n d er co ld  w a ter th e  meat ’was removed from th e  pouch 
and excess l iq u id  b lo t te d  o f f  b e fo re  w eighing . The w a te r-b a th  t r e a te d  
sam ples were u sed  f o r  o b je c t iv e  a n a ly s e s .

t -Bcg ry  A n a ly sis  : -  A tw elve member panel s e le c te d  from  s c i e n t i f i c  and 
^ ‘C i l ia r y  s t a f f  o f  th e  Heat R esearch I n s t i t u t e  was u sed  to  e v a lu a te  f la v o u r , 

-c x n e ss . te x tu r e ,  and o v e r a l l  a c c e r t a b i l i t v .  T ex tu re  ’was sco red  on an

b u lls  and from s t e e r s .  Reagan e t  a l  (1971) re p o rte d  t h a t  r a t in g s  f o r  te n d e rn ess

E xperim ental

Andjmals : S ix te e n  H erefo rd—T r ie s ia n  an im als (o b u l ls  and 3 s t e e r s )  were s e le c te d  
from a group o f 5o an im als on t r i a l  a t  th e  H urley  G rassland  R esearch I n s t i t u t e ,  
'■‘•be an im als  were s la u g h te re d  a t  1 5 months o f  age w ith  an average liv e w e ig h t of

g r i l l i n g  o r by a
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O bjective  Te s t s : -  G -riiled  and w a te r-b a th  t r e a t e d  samples v;ere sec tio n e d  
t  o*Ĵ v i™ p ie c e  s 1 .0  x 1 .0  x 2 cm. The muscle f i b r e  d i r e c t io n  was p a r r a i l  e l  
to  th e  2 cm edge. Ten n ie ce s  were sheared  as  d e sc r ib e d  by Rhodes e t  a l . (1971) 
w ith  V olodkevitch  s ty le  .jaws in  an In s tro n  t e s t i n g  in s tru m e n t. The r e s u l t s  
from each sh e a r  were analy sed  by c ca p u te r  to  g ive num erical v a lu es  f o r  w ort 
dene d u rin g  sh e a r , fo rc e  a t  f i r s t  b reak , f i n a l  com pressive fo rc e , maximum 
p o s i t iv e  s lo p e  o f  th e  fo rc e  defo rm ation  curve, and curve base le n g th .

Sarcomere le n g th s  were determ ined  a d jac e n t to  sh ea rin g  lo c a t io n  on each 
subsampie u s in g  th e  l a s e r - d i f f r a c t i o n  method o f Yoyle (1971).

R esu lt s

Sensory Assessm en ts : -  G r i l le d  and ro a s te d  sam ples were a sse sse d  f o r  
te x tu r e ,  f la v o u r , ju ic in e s s  and o v e ra l l  a c c e p ta b i l i ty  by th e  sen so ry  p an e l.
The group means and s tan d a rd  d e v ia t io n s  f o r  sen so ry  assessm en ts a re  given in  
Table 1.

Table 1 . Group means f o r  sen so ry c h a r a c te r i s t i c s (s ta n d a rd  dev ia .tio n s  in  paren'

Roa s te d Gri l i e d

B u ll S te e r B u ll S te e r

T exture 1.25(1 .9 5 ) 1 .2 3 (2 .4 9 ) -0 .3 3 (2 .0 4 ) 1 .7 0 (2 .4 4 )

J u ic in e s s 1 .3 4 (0 .4 6 ) 1 .2 6 (0 .5 0 ) —i. • CO VO 0 • ro ov 1 .9 3 (0 .3 2 )

F lav o u r 1 . 86(0. 26) 1 .94(0 .41  ) 1 .8 7 (0 .2 3 ) 2 .0 4 (0 .2 0 )

O v era ll a c c e p ta b i l i ty 1 .7 6 (0 .2 3 ) 1 .9 0 (0 .4 5 ) 1 .6 4 (0 .3 4 ) 2 . 1 0 ( 0. <8)

The sen so ry  sco res  f o r  te x tu r e ,  ju ic in e s s  f la v o u r  and o v e ra l l  
a c c e p ta b i l i ty  were an a ly sed  to  determ ine d if fe re n c e s  due to  sex and cooking 
method. The F - r a t io s  from a n a ly s is  o f  v a rian ce  o f th e  sen so ry  sco res  a rs  
p re sen ted  in  T ab le  2.

Table 2. F - r a t io s  f o r  sen so ry  sco res  o f te x tu r e ,  f la v o u r , ju ic in e s s  and 
o v e r a l l  a c c e p ta b i l i ty .

Sex Cooking F.ethod I n te r a c t io n

Texture 3 .04 1.C6 1.95

F lavour 1 .37 0.27 0.13

J u ic in e s s 0.01 19.72*** 0.33

O v era ll a c c e p ta b i l i ty 4.61** 0.03 1 .3

** s ig n i f ic a n t  ?<.05  
*** s ig n i f ic a n t  ?<„01

O v era ll a c c e p ta b i l i ty  showed s ig n i f ic a n t  d if f e r e n c e s  between b u l l  ana 
s t e e r  sam ples and a h ig h ly  s ig n i f ic a n t  d if f e re n c e  due to  c o o k in ' method r s 
found in  ju ic in e s s  sc o re s . There was no s ig n i f ic a n t  sex x cooking method 
in te r a c t io n s .  The s l i g h t l y  g re a te r  o v e ra l l  a c c e p ta b i l i ty  r a t in g s  f o r  sam p--5
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from s te e r s  may be a r e s u l t  o f  s l ig h t  d if f e r e n c e s  in  te x tu r e  and f la v o u r . 
K e itn e r  o f  th e  in d iv id u a l  c h a r a c te r i s t i c s  were s ig n i f i c a n t ly  d i f f e r e n t  
betw een b u l l  end s t e e r  groupings b u t combined o u s t c o n tr ib u te  to  th e  
o v e ra l l  a c c e p ta b i l i ty  r e s u l t .

J u ic in e s s  sco res  e x h ib it  no d if f e r e n c e s  between sexes but a h ig h ly  
s ig n i f ic a n t  d if f e r e n c e  e x is t s  between b e e f  which was ro a s te d  end th a t  
which was g r i l l e d .  '_he g r i l l e d  b e e f was co n sid e red  th e  wore ju ic y .  T his 
way be a d i r e c t  r e s u l t  c f  d if f e r e n c e  in  degree o f doneness between ro a s te d  
and g r i l l e d .m eat.

The la rg e  degree o f v a r i a b i l i t y  between an im als w ith in  g ro u rs  and th e  
r e s u l ta n t  la rg e  v a r ia t io n  in  sco res  f o r  te x tu r e ,  f la v o u r , ju ic in e s s  and 
o v e ra l l  a c c e p ta b i l i ty  would obscure sm all d i f f e r e n c e s  due to  sex c r  cooking 
method.

O b jec tiv e  R e s u l t s : -  G r i l le d  and w a te r-b a th  t r e a te d  sam ples were su b je c te d  
to  sh ea r measurement and sarcom ere le n g th  measurement. The means o f 
th e  s ix  o b je c t iv e  m easures o f  te x tu r e  a re  p re sen te d  in  Table 3.

-a b le  5. ’ earns o f  o b je c t iv e  measurements on w a te r-b a th  t r e a te d  and g r i l l e d
l . d o r s i  muscle sam ples.

',,'a te r-b a th  G r i l le d
B u ll S te e r B u ll S te e r

Sase le n g th  (cm) 0.9295 0.9691 0.3631 0.9015
'Total work ( jo u le s ) 0.2430 O .I673 0.2104 0. 1 6C<
Force a t  1 s t  bread: (kg) 5.85 3.3-3 5 .4? /. go0 ̂ -

F in a l  com pressive fo rc e 5 .34 4 .12 5.40 g OT _ * *— ■
j-ax. s lope 23.51 10.03 25.64 13.66

Sarcomere le n g th  (;.. ) 1 .53 1 .50 1.59 1 .3 ;

A nalyses c f  v a ria n c e  a p p lie d  to  th e  o b je c t iv e  d a ta  in d ic a te d  a h ig h ly  
S ig n i f ic a n t  in te r a c t io n  between cooking method end sex f o r  sarcom ere l e n g t h . • 
~ne in te r a c t io n  term  was no t s ig n i f ic a n t  f o r  o th e r  c h a r a c te r i s t i c s  end 
th e re fo re  r e s id u a l  and in te r a c t io n  mean sq u ares  have been ro o led  to  t e s t  sex 

cooking method e f f e c t s .  Sex and cooking method e f f e c t s  f o r  sarcom ere 
le n g th  measurements have been te s t e d  u s in g  in te r a c t io n  mean sc;ware as th e  
w en o n im to r o f  th e  7 - r a t i o .  The F - r a t i c s  and t h e i r  s ig n if ic a n c e  a re  
- re se n te d  in  T able 4.

h a llo  i . ? - r a t i o s ' f o r  O b jec tiv e  C h a r a c te r is t ic s

Sex e f f e c t Cooking e f f e c t I n te r a c t io n

*° t a l  work 1G.68*** 1 .101 O.476
" i r s t  max. fo rc e L• • 1 0.1 07 0.592
* 'inal com pressive fo rc e 2.1 6 0.299 1.433
Slope 2.36* 0.735 O.15 2
“ireom ere  le n g th 1.61 2 0.070 13.66***
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+ Mean sciuares te s t e d  a g a in s t  poo led  in te r a c t io n  and r e s id u a l  mean 
square  ex cep t where in te r a c t io n  te rn  s ig n i f i c a n t .  Sex and cooking 
e f f e c t s  on sa rco n e re  le n g th  have been te s te d  a g a in s t  in t e r a c t io n  te r n .

*P<.10
**F<.05

***P<.01

S ig n i f ic a n t ly  more work was re q u ire d  to  s h e a r  samples o f  b eef f r c n  
b u l ls  than  th o se  from s t e e r s .  This d if fe re n c e  i s  much more s ig n i f i c a n t  than  
the  d if fe re n c e  d e te c te d  by sen so ry  assessm en ts , p o s s ib ly  due to  the  low er 
degree o f v a r i a t io n  w ith in  groups f o r  the o b je c t iv e  m easure. There was no 
s ig n i f ic a n t  cooking  method e f f e c t  on to t a l  work done a lthough  g r i l l e d  samples 
were always judged s l i g h t ly  more te n d e r than  co rresp o n d in g  ro a s te d  sam ples.

Force a t  f i r s t  maximum was s ig n i f i c a n t ly  g r e a te r  f o r  b u l l  b ee f than  f o r  
s t e e r  beef (5 .66  kg fo r  b u l l  b ee f compared w ith  p .£5  kg l o r  s  ^eer b e e f ; .  
average f i r s t  maximum fo rce  v a lu e s  f o r  w a ter—b a th  t r e a te d  and g r i l l e d  sam ples 
were 4.61 and 4 .6 9  kg r e s p e c t iv e ly  but the d if f e r e n c e  i s  n o t s ig n i f i c a n t .
Force a t  end o f  com pression showed no s ig n i f ic a n t  d if fe re n c e s  between sexes o r  

between cooking m ethods.

Sarcomere le n g th , which p re v io u s ly  has been used  as an in d ic a to r  oi 
te x tu re , showed a h ig h ly  s ig n i f i c a n t  in te r a c t io n  between sex and cooking method* 
This in te r a c t io n  r e f l e c t s  th e  d if fe re n c e s  in  mean sarcom ere ie n g tii  xor tne 
d i f f e r e n t  sex -co o k in g  method groups (Table 3;« B u ll sam ples po sses  s n o r te r  
sarcom ere le n g th  a f t e r  w a te r-b a th  tre a tm en t th a n  a l t e r  g r i l l i n g  wnereas stee^. 
b ee f sam ples e x h ib ite d  the  re v e rse  p a t te r n .  The c o r r e la t io n  between sa rco n e r 

le n g th  and t o t a l  work done d u rin g  sh e a r  was -0 .0 S  f o r  w a te r -b a th  trea tm en t 
sam ples and 0 .35  f o r  g r i l l e d  sam p les . Bot.1 th e se  c o r r e la t io n s  - r e  ncn— 
s ig n i f i c a n t .  There was however, a  l a r g e r  c o r r e la t io n  between g r i l l e d  sarcerne 
le n g th  r e s u l t s  and panel sco re s  f o r  te x tu re  (Y= *-0.56). C o r re la t io n  c e m e d
t o t a l  work done and panel s c o re s  fo r  te x tu re  in d ic a te d  th a t  v a r ia c ió n  -n  ^ o .^  
done du ring  sh e a r  was ab le to  accoun t fo r  55 p e rc e n t o f v a r i a t i o n  in  panel seoaccoun t fo r  55 p e rc e n t o f v a r i a t i o n  in  panel sco^. 
f o r  te x tu r e .  I t  i s  very  a p p a ren t th a t  sarcom ere le n g th  i s  n o t a good in d iea gooci m a ic a 't1
o f m echanical p ro p e r t ie s  o r o f sen so ry  r a t i n g s ; m echanical p ro p e r t ie s  p rov ide 
a  b e t t e r  index  o f  senso ry  te x tu re  s c o re s .

The o v e r a l l  conclusion o f th e  s tu d y  i s  t h a t  beef from b u l l s  and s te e r s  
d i f f e r s  in  o v e r a l l  a c c e p ta b i l i ty  b u t th a t  v a r i a t io n  within Dull and s u se r  
groups i s  o f te n  g re a te r  th an  v a r i a t io n  Detween gro u p s. Texture, f la v o u r , 
ju ic in e s s  sc o re s  were not found to  d i f f e r  betw een bulls and s t e e r s .  Object! 
methods d e te c te d  d if fe re n c e s  betw een b u ll  and s t e e r  sam ples.

There were s l i g h t  d if f e re n c e s  between cooking  metneds buo th e  d ixfere.-c-S  
were s ig n i f i c a n t  o n ly  f o r  ju ic in e s s  s c o re s . i.o s ig n i f i c a n t  d if fe re n c e s  
betw een cooking methods were d e te c te d  o b je c t iv e ly .
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