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Canadian consumers have become In c re a s in g ly  conscious of 
the fa t  content of red meats and the h ea lth  Im p lic a tio n s  of a 
d ie t  high In  f a t .  The Canadian beef grading system was re v ised  
to ad ju st fo r  the d e s ire  fo r  a lower fa t  content In  beef 
expressed by consumers (Canada 's  New Beef Grading System, 1972). 
The co n tr ib u tio n  of fa t  to the p a la t a b l l l t y  of Canadian beef is  
81111 u n c le a r . Hawrysh and Berg (1976) found tha t although fa t  
cover a t the rib-eye  and m arbling va rie d  between d if f e re n t  
yo u th fu l Canadian grades the p a la t a b l l l t y  scores did not.
Hawrysh e t .  a l . ,  (1975) found m atu rity  and m arbling to 
s ig n i f i c a n t ly  a f f e c t  f la vo u r scores fo r  ST ro as ts  whereas 
B re ld e n s te in  e t .  a l . ,  (1968) found m arbling but not m atu rity  to 
a f f e c t  p a la t a b l l l t y  scores fo r  ST s teaks.

Th is study examined the re la t io n s h ip  between fa t content 
and sensory scores fo r tenderness, ju ic in e s s  and f la v o u r ,  and 
between fa t  content and cooking lo sses .

M a te r ia ls  and Methods

Data fo r  th is  study were c o lle c te d  from three t r i a l s  
which were conducted from 1980 to 1983. Each t r i a l  co ns is ted  of 
approxim ately 20 sm all r o ta t io n a l crossbreeds, 20 la rge  
r o ta t io n a l  crossbreeds and 20 H o ls te in s , assigned to e ith e r  a 
concentra te  or forage d ie t  ad - llb itu m  as described  by Jones e t .  
a l . ,  (1984 ). Animals were scanned u l t r a s o n lc a l ly  and 
s laughtered  over a wide range of fa tness (0-15 mm fa t  th ickn ess  
a t 11/12 r ib s ) .  Carcass fa t  (p h y s ic a l ly  separated adipose 
t is s u e )  was obtained from the l e f t  of the ca rca ss . Grade 
c la s s i f i c a t io n  and m arbling scores were determ ined accord ing  to 
Canadian c r i t e r i a  and standards at 24 h a f t e r  s lau g h te r . 
Longisslm us d o rs l (LD ) and sem ltendlnosus (ST ) ro as ts  were 
removed from the r ig h t s ide of the ca rcass  a t 24 h aged fo r  7 
days at 20 C, vacuum packed and frozen a t -18°C u n t i l  
time of te s t in g .

Roasts were de frosted  at r e f r ig e r a t io n  temperature at 
time of te s t in g .  Cooking was assigned accord ing  to a randomized 
block design . Roasts were cooked uncovered at 160°C to an 
In te rn a l tem perature of 65°C . Cooked ro asts  were a llowed to

Muscle and ro ast fa t  content fo r  LD ro as ts  was ® °re5[S 
a ffe c te d  by grade and m arbling scores than those fo r  ST r °^is
and these e f fe c ts  were not co n s is te n t between the three

to abundant m arbling was g rea te r  than from \ 
er m arbling scores In  T r ia ls  1 and 3. In  Tr

(T ab les  2 and 3 ). Muscle fa t  content fo r LD ro asts  fro« 
scored modest ' ' ‘ *
re c e iv in g  lower m arbling
on ly the two extreme m arbling groups were s ig n i f i c a n t ly  j 
d if f e r e n t  In  fa t co n ten t. Data presented In  Tab les 2 and 
suggested tha t the 10 po int v is u a l m arbling s ca le  Is  f i ne f̂lt
Is  p ra c tab le  on the bas is  of fa t  co n ten t. A lthough fa t 
(c a rc a s s ,  muscle and ro a s t ) d if f e re d  between anim als g fad' 
and C and between higher and low m arbling scores only ° ne ^  
s ig n i f ic a n t  c o r re la t io n  was obtained between ca rcass  fa t m 
e ith e r  ro ast or muscle fa t  suggesting tha t any re la tio n sh   ̂
lo s t  In the trimming process (Tab les  4 and 5 ).  In  sp it«  0 
th is ,  s ig n i f ic a n t  p a r t ia l  c o r re la t io n s  were obta ined be r i*15 • 
ca rcass  fa t  content and f la v o u r  scores fo r LD ro asts  l n c**' 
and 3 (T ab le  4 ).  A n a lys is  of va rian ce  a lso  showed a s lg n ^ 
e f fe c t  fo r m arbling on f la v o u r  fo r  T r ia ls  1 and 3 (Table 
ro asts  from Grade A anim als ex h ib ited  s ig n i f i c a n t ly  more 
meaty f la v o u r  than lower grades. No s ig n i f ic a n t  e f fe c ts  
obtained fo r ST ro a s ts . In  T r ia l  1 ca rcass fa t  was a l» 0 j,D 
s ig n i f i c a n t ly  co rre la te d  w ith  tenderness and ju ic in e s s  f °  
roasts but not fo r  ST ro as ts  (T ab le s  4 and 5 ).

Muscle fa t  and ro as t fa t  fo r LD ro as ts  was more *e for 
to d rip  lo ss  during cooking. There was l i t t l e  re la t io n s  tl/ 
ST ro a s ts . In  T r ia l  2 ro ast fa t  of LD ro as ts  was slgni^ 
co rre la te d  w ith  ju ic in e s s  scores (T ab le  4 ) .  As expected ^  
m oisture content was n e g a t iv e ly  co rre la te d  w ith  fa t  c° nt? th 
(P< 0.001 ). Evap ora tion  lo ss  was n e g a tiv e ly  co rre la te d  *  ̂
percent press f lu id  (P<0.05) fo r  both LD and ST ro asts  *n 
p o s it iv e ly  c o r re la te d  w ith  ju ic in e s s  scores fo r  LD roasts 
T r ia l  3 and ST ro as ts  In  T r ia l  2. S ig n i f ic a n t  c o r r e la t l® ^  ^
obtained between f la v o u r  scores and ju ic in e s s  scores (?*  
and 5) suggesting that even a tra in ed  panel does not cO«P 
separate  these two sensory parameters p o ss ib ly  because ™°the

iec

r;.."Ju ic y  meat a llo w s b e tte r  d e te c tio n  of meat f la v o u r  by 
re cep to rs . The re la t io n s h ip  between carcass fa t  content ^  
f la vo u r  ln  LD muscle combined w ith  the re la t io n s h ip  betwe 
f la v o u r  and ju ic in e s s  scores might account fo r the be ll®  ¿jr* 
fa t  co n tr ib u te s  to ju ic in e s s  even though there  was l i t t l ^ fli$ 
re la t io n s h ip  observed he re . The re la t io n s h ip  between cag6 
fa t  and f la v o u r  observed here could be an e f fe c t  of age 
re f le c te d  by Increased  body s iz e ,  or I t  may r e f le c t  cj, >f
co n tr ib u tio n s  made by components of the adipose t is su e  68
f a t t y  a c id  com position . I f  I t  were s t r l c l y  an age e 
would be expected to a f f e c t  both the LD and ST roasts 
the e f fe c t  as observed here was on the h igher fa t  conte 
ro a s ts .

whei
nt t o

stand two hours before te s t in g  during which the in te rn a l 
tem perature rose to 69°C . Sensory e va lu a tio n  co ns is ted  of 
e ig h t member tra in ed  panels e va lu a tin g  1.2 cm cube samples using 
a 15 cm un structu red  sca le  w ith  In te n s ity  anchor po in ts fo r 
tenderness, ju ic in e s s  and f la v o u r  and c r i t e r i a  described  by 
G u l le t t  e t .  a l . ,  ( ln  p re s s ).  T ra in in g  fo r  In te n s it y  of beef 
f la v o u r  was done w ith  samples of beef b ro th . Tenderness and 
ju ic in e s s  t r a in in g  co ns is ted  of p ro v id ing  samples va ry ing  in  
in te n s it y  of these a t t r ib u te s .  P a n e lis ts  were se le c ted  on th e ir  
a b i l i t y  to d is c r im in a te  between samples of meat and co ns is tency 
ln  sco ring  d u p lic a te s .  Samples were presented to p a n e lis ts  In  a 
random order and e va lu a tio n  took p lace under red l ig h t in g  to 
mask any co lou r d if fe re n c e s  between samples.

Cooking losses were determ ined as e vap o ra tio n , d r ip  and 
to t a l  (e vap o ra tio n  p lus d r ip )  c a lc u la te d  as the percent of the 
o r ig in a l  weight of the ro a s t . Muscle fa t  ( l ip id  content of the 
muscle t is s u e )  was determ ined fo r  samples taken ad jacent to the 
area used fo r  sensory e va lu a t io n  and ro ast fa t  ( l i p id  content of 
whole com m ercially trimmed ro a s t )  from samples removed from the 
remainder of the cooked ro ast as described  by G u l le t t  e t .  a l . ,  
(under re v ie w ).  P ress f lu id  was determ ined fo llo w in g  the method 
of Sanderson e t . a l . ,  (1963 ).

S t a t i s t i c a l  a n a ly s is  co ns is ted  of ana lyses of va rian ce  
fo r e f fe c t  of Grade and m arbling sco res . Tukey-Kramer tes t was 
used to determ ine s ig n if ic a n c e  between means ( S t a l ln e ,  1981). 
P a r t ia l  c o r re la t io n s  were c a lc u la te d  from e rro r  suras of squares 
and products m atrix  fo r panel means, sensory sco res , ca rcass fa t  
means, muscle fa t  means, and roast fa t  means to examine 
re la t io n s h ip s  between fa t  content and sensory sco res .
S t a t i s t i c a l  A n a ly s is  System (SA S ) was employed fo r the 
s t a t i s t i c a l  a n a ly s is  (H e lw lg  and C o u n c il, 1979).

R esu lts  and D iscussion

The grade d is t r ib u t io n  and d is t r ib u t io n  of m arbling 
scores fo r  anim als In the three t r i a l s  Is  shown ln  Tab le 1. A 
m a jo rity  of the anim als were graded Al and A2 and rece ived  
m arbling scores of 5 and 6 rep resen tin g  sm all to modest amounts 
of m arbling re p re se n ta tiv e  of the meat used fo r  the r e t a i l  trade 
ln  Canada. A n a lys is  of va rian ce  showed grade and m arbling 
scores were most re la ted  to ca rcass  fa t  (P< 0.001 ). In  T r ia ls  1 
and 3, the group rep resen tin g  m arbling scores of moderate to 
abundant m arbling conta ined  s ig n i f i c a n t ly  more ca rcass  fa t  than 
the three o ther groups. In  T r ia l  2 the group scored s l ig h t  to 
devoid of m arbling was s ig n i f i c a n t ly  lower In ca rcass  fa t 
content (T ab le  2 and 3 ). Animals grading Al and A2 contained 
s ig n i f i c a n t ly  (P<0.05) more ca rcass  fa t  than those grading Cl 
and C2 but not always more than those grad ing B l .

Hawrysh and Berg (1976) observed l i t t l e  d l f f eren ¿1 * 
sensory scores fo r LD and ST ro as ts  from anim als grading 
A4, a lthough fa t  coverage over the r ib-eye and degree 0 
m arbling were s ig n i f i c a n t ly  d if f e r e n t  (P< 0 .0 1 ). However ^  
m atu rity  was a fa c to r  as w e ll as degree of m arbling a«1
s ig n i f i c a n t ly  h igher f la vo u r scores were obta ined fo r c ^ #, ( 
marbled ST ro as ts  but not fo r  the LD ro asts  (Hawrysh e t '/%Qte ^
1975). B re ld e n s te in  e t .  a l . ,  (1968) reported  f la vo u r  
ST steaks were s ig n i f i c a n t ly  In flu en ced  by m arb ling  hutcorm atu r ity . W hile th is  study found th a t a s ig n i f ic a n t  Cu^c(it 
ex is ted  between carcass fa t  and fla v o u r  sco res , fa t  c ° n t es 
the muscle and the ro ast did no t. Grade and m arbling 8 t f,e 1 
th is  study were more re la te d  to muscle and ro as t fa t  l n r , 
roasts than the ST ro a s ts , as was ca rcass fa t  w ith  f l *
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Tabl e u
for*16 d ls t r lb u t lo n  and d is t r ib u t io n  of m arbling score 

animals In  the three t r i a l s .

21 44 38
12 9 4
12 4 27

7 (1 ,2  & 3 )1 1 1 U .2 .3 ,4 ) 19 (1 .2 ,3 ,4 )7 (4 ) 12 (5 ) 22 (5 )
18 (5 ) 20 (6 ) 14 (6 )13 (6 & 7) 14 (7 ,8 ,,9) 14 (7 ,8 ,9 )

ln8 of m arbling scores fo r a n a ly s is  of v a r ia n ce .

lb.

u>

N t 2

Grpl 13.84 a 1 15.44a 15.54a
Grp2 18.41ab 19.41b 18.84b
Gr p3 19.13b 18.70b 20.65b
Grp4 22.93c 21.36b 24.85c
Grpl 2 . 86a 4.34a 3.41a
GrP2 3.44a 5 .OOab 4 .66ab
Gr p3 3.68a 5 .1 8ab 5.22b
Grp4 5.81c 6.87b 9.26c
Grpl 19.75a 18.66a 16.67a
Gr P2 2 6 .39bc 20.96a b 2 0 .93ab
Gr p3 25.79b 21.36ab 22.95b
G rp4 30.62c 24.35b 28.99c
Grpl 7.58a 7.98a 7.54a
Grp2 8 .38ab 8.18a 8.03a
Grp3
Grp4

8.89b
9.16b

7.57a
8.53a

7.74a
8.25b

l 'üu ot l can tly  
" ° ' «  fo r

fat

umn not fo llow ed  by 
d if f e r e n t  (P<0.05) 
in te n s ity  - 15.

the same le t t e r

content fo r  ST ro asts  from three t r i a l s  
rb lln g  sco res ._________________________________

N ,
<*>

N
'*< <

Grpl 14.21a 15.44a 15.55a
Crp2 18.9 3ab 19.54b 18.84a b
G rp3 1 9.1 5 b 18.70b 20.48b
G r p4 23.23c 20.96b 25.36c

Grpl 2.67a 4.08a 3.42a
Gr P2 2.94a 3.40a 3.42a
G r p3 4.45a 4.03a 3.93a
Grp4 7.86a 6.14a 5.70b

Grpl 5.09a 4.54a 4.82a
Gr p2 3.90a 6,07ab 4.54a
Gr p3 5.32a 4.92a 5 .06ac

6.39a 7.36b 6.70c

„ a column not fo llow ed 
a re s ig n i f i c a n t ly  d if f «

by the
rent (P<0.05)

Muscle Roast 
fat fat Tende mes s Juiciness Flavour

Evap.
loss

Drip
Loss

T ria l 1

Fat content
Carcass -0.1100 -0.1219 0.4180** 0.3669* 0.4576* 0.0868 -0.0300
Muscle 0.6315*** -0.2270 -0.0531 -0.0542 -0.0651 0.4857**
Roast -0.2153 -0.0103 0.0683 -0.2602 0.5961***

Tenderness 0.7646*** 0.4750* 0.2089 -0.1573
Juiciness 0.5749*** 0.1276 -0.0991
Flavour -0.1613 -0.1169

Tria l 2

Fat content
Carcass -0.1419 -0.0900 0.0943 0.0546 0.0947 0.0220 -0.1748
Muscle 0.4377** 0. 1065 0.1835 -0.0699 0.2179 0.3005*
Roast 0.0728 0.3243* 0.0649 0.0687 0.2283

Tenderness 0.2980 0.0469 -0.0495 0.0245
Juiciness 0.3218* -0.0272 0.1567
Flavour 0.1016 -0.0409

Tria l 3

Fat content
Carcass -0.2478*-0.1701 0.0193 0.0772 0.3271** 0.0430 -0.0734
Muscle 0.6111*** -0.0478 0.0251 -0.0925 0.1889 0.3873**
Roast -0.1077 -0.0879 -0.1834 -0.0718 0.4519**

Tenderness 0.1523 -0.1488 0.0713 0.0119
Juiciness 0.3324** 0.3495 0.1308
Flavour 0.0700 -0.1747

*P<0.05
**P<0.01

***P<0.001

»

Table 5. Pa rtia l correlation coefficients for ST roasts.

Muscle Roast Evap. Dripfat fat Tenderness Juiciness Flavour loss
T ria l 1

Fat content
Carcass 0.0173 0.0176 0.0127 0.2223 -0.0467 -0.0573 -0.0709Muscle 0.4853** -0.2092 -0.0580 -0.1244 0.2259 0.0843Roast -0.1152 -0.1395 -0.2386 0.1287 0.1459Tenderness 0.6158*** 0.5159** 0.0768 0.0893Juiciness 0.6084*** -0.0838 0.0835Flavour -0.0848 0.0966

T ria l 2

Fat content
Carcass 0.0083 0.1490 -0.0174 -0.0078 0.1378 0.0599 -0.0556Muscle 0.7001*** 0.2125 0.1610 -0.0851 -0.1084 -0.2978*Roast 0.1184 -0.0167 -0.2071 -0.0641 -0.0039Tenderness 0.3134* -0.0996 -0.0065 -0.1909Juiciness 0.2664 0.3007* -0.1354Flavour 0.1239 0.0375

Tria l 3

Fat content
Carcass -0.1571 -0.0631 -0.2094 -0.0644 0.1958 -0.1312 0.0362
Muscle 0.7827*** -0.0342 -0.0150 -0.1178 0.1306 0.1983Roast -0.0911 -0.0670 -0.1303 -0.0130 0.1892

Tenderness 0.4002** -0.1108 -0.1975 ■-0.2743*Juiciness 0.2876* -0.1355 -0.1653Flavour -0.0547 ■-0.0443

* P<0.05 
** P<0.01 

*** P<0.001
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