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CARCASS CHARACTERISTICS, MUSCLE COMPONENTS, AND PALATABILITY ASSESSMENTS OF MEAT FROM 
CALLIPYGE VERSUS NORMAL LAMBS

K.J. GOODSON, R.K. MILLER, and J.W. SAVELL
Department o f  Animal Science, Texas A&M U n ive rs ity , C o llege  S tation , TX 77843-2471, USA.

INTRODUCTION: A gen e tic  mutation that causes extreme muscling in  sheep has been id e n t i f ie d
(Cockett e t  a l ., 1993). Market lambs that d isp lay  th is  extreme muscle hypertrophy phenotype, 
r e fe r re d  to  as Callipyge, are ve ry  lean and muscular in  appearance. While th is  phenotype 
seems d es ira b le  to  the producer, there remain questions about the use o f  these extrem ely 
muscular animals in  the meat industry. I n i t i a l  research in d ica tes  that muscle from these 
lambs is  le s s  pa la ta b le  than muscle from lambs w ith normal muscle phenotype (Jackson e t  a l ., 
1994a). With the p o ss ib le  b e n e fits  from the in c lu s ion  o f  th is  phenotype in to  the commercial 
lamb popu lation  from a producer standpoint, the o b je c t iv e  o f  th is  study was to  determine the 
e f f e c t  o f  extreme muscle hypertrophy on q u a lity  and p a la ta b i l i t y  o f  meat by examining s p e c if ic  
fa c to rs  responsib le  fo r  tenderness and p a la ta b i l i t y .

MATERIALS AND METHODS: Wethers expressing a normal phenotype (con tro l, n = 10) and extreme 
muscle hypertrophy (Callipyge, n = 9) were obtained and fed  a t the Texas A&M U n ive rs ity  Sheep 
Center. Lambs were slaughtered a t the Rosenthal Meat Science and Technology Center upon 
reaching maximum growth p o te n t ia l.  To ch aracter ize  the population, l i v e  weight (k g ), hot 
carcass weight (k g ), fa t  thickness (cm), r ib eye  area (cm2 ),  and kidney and p e lv ic  fa t  (%) were 
measured, and a USDA y ie ld  grade was assigned to  each animal. From each carcass, Biceps 
fem oris (B F ), Semitendinosus (ST), Semimembranosus (SM), M. longissimus (LD ), and Triceps 
b ra ch ii (TB) were id e n t i f ie d  and samples were excised  fo r  subsequent a n a lys is . C alpasta tin  
enzyme a c t iv i t y  a t 24 hours postmortem (Shackelford e t  a l . ,  1994), sarcomere length  (Cross e t  
a l . ,  1981), and fa t  and moisture percentages (AOAC, 1990) were determined fo r  the f i v e  
muscles. W arner-Bratzler shear fo rc e  and tra in ed  sensory panel (Cross e t  a l ., 1978) o f  BF and 
LD were determined. Data were analyzed using GLM procedure o f  SAS (1990) w ith  a s ig n if ic a n ce  
le v e l  o f  P < .05. Unadjusted means were reported  fo r  l i v e  animal and carcass c h a ra c te r is t ic s , 
and means were separated using Tukey's Studentized Range Test (P < .05 ). Least-squares means 
were generated fo r  chemical, sensory and shear a ttr ib u te s . These means were tes ted  fo r  
s ig n if ic a n ce  (P < .05) using B on feron i's  procedure (Len ter and Bishop, 1993).

RESULTS AND DISCUSSION: Carcass weights d id  not d i f f e r ,  but fa t  thickness was lower, r ib eye  
area was h igher, and USDA y ie ld  grade was lower fo r  lambs expressing muscle hypertrophy (Table 
1 ). There was no (P > .05) treatment by muscle in te ra c t io n  fo r  ca lp a s ta tin  a c t iv i t y ;  however, 
there was a s ig n if ic a n t  treatment e f f e c t .  Callipyge muscles had h igher (P > .05) ca lp a s ta tin  
a c t iv i t y  le v e ls  than con tro l muscles (3.11 versus 2 .47 ). Across muscles, those from the le g

Table 1. Mean ch a ra c te r is t ic s  ±  SE o f con tro l (n = 10) and Callipyge 
(n = 9) lambs__________________________________

T ra it Control Callipyge
L ive  w e igh t, kg 56 .7a + .6 52.3b + .9
Hot carcass weight, kg 32.3 + .7 32.2 + .7
Fat th ickness, cm . 56a ±  .05 .30b ±  .05
Ribeye a rea , cm2 16.6b ±  .9 24 .4a + .6
Kidney/pelvic fa t ,  % 1.7 ±  .2 1.1 + .2
USDA y ie ld  grade 2 .6a ± .2 1.6b ± .2
a ,b  Means w ith in  a row lack ing  a common superscrip t l e t t e r  d i f f e r (P < .05) .

had s im ila r  (P > .05) ca lp a s ta tin  a c t iv i t y  le v e ls  (BF = 2.64, ST = 2.89, SM = 2 .64 ), but the 
TB had the h ighest (P < .05) a c t iv i t y  le v e l  (3 .3 5 ). The LD muscle had the lowest ca lp a s ta tin  
a c t iv i t y  (2 .4 3 ), but d id  not d i f f e r  in  ca lp a s ta tin  a c t iv i t y  from the BF and SM. Callipyge 
muscles exh ib ited  a h igher (P < .05) percentage o f  m oisture than the con tro l group (74.71 
versus 73 .74).

Fat percentages (Table 2 ),  except fo r  the BF, were h igher fo r  the con tro l muscles versus 
Callipyge muscles. Sarcomeres from the Callipyge BF were the longest w h ile other muscles were 
s im ila r . Between muscles, BF and ST had longer sarcomere lengths than SM, LD, and TB. Shear 
fo rc e  va lues d id  not d i f f e r  between con tro l and Callipyge BF. Shear fo rc e  values fo r  con tro l 
LD were low est, but d id  not d i f f e r  from BF. Callipyge LD had the h ighest shear va lues, but 
d id  not d i f f e r  from e ith e r  the con tro l or Callipyge BF.

There was a treatment by muscle in te ra c t io n  fo r  sensory panel tenderness and connective tissu e  
amount ra t in g s . The BD d id  not d i f f e r  between con tro l or Callipyge in  m y o fib r i l la r  or o v e ra ll 
tenderness or fo r  connective t issu e  amount. However, Callipyge LD rece ived  the lowest 
tenderness ra tin gs  and the con tro l LD rece ived  the h ighest. This in te ra c t io n  fo llow ed  that 
observed fo r  shear fo rc e  va lu es .
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âble  2. Least-squares means fo r  treatment x 
Muscle e f f e c t  on sarcomere length  (|im) , fa t  

^ I J . j ^ a n d W a r n e r^ B r a t z l e r s h e a r f o r c e J k g ^ ^
-ïïusçle Control C a l l i n v c r e

^atcomere length (urn)
“iceps femoris 1.85b 1.96a
Semitendinosus 1.87b 1.82bc
Semimembranosus 1.75d 1.74d
N. longissimus l.77cd 1.72d
Triceps brachii 1.73d 1.70d

(%)
biceps femoris . 22e . 12e
Semitendinosus 6.36a 2.71cd
Semimembranosus 3 . 46bc 1.88d
N. longissimus 4 . 07b 1.92d
Triceps brachii 3.6 0bc 2.37d

Siêàr force (kq)
biceps femoris 2.91ab 3 .14ab

longissimus
cl. K ^ j _ . . . 1.96b 3.62a
a,b ,c ,d ,e  Means w ith in  a subheading lacking 
® common su perscrip t l e t t e r  d i f f e r  

< .05 ).

Table 3. Least-squares means fo r  treatment 
x muscle e f f e c t  on sensory a ttr ib u te s .

Sensory a tt r ib u te 3 / 
muscle

Control Callipyge

M v o fib r i l la r  tenderness
Biceps fem oris 6.2e 5 .9e
M. longissimus 7 .0b 5 .0d

Connective tissu e
Biceps fem oris 6.0e 6 .3C
M. longissimus 7 . l b 6.1e

O vera ll tenderness
Biceps fem oris 6.0e 6.0e
M. longissimus 6 .9b 4 .9d

a Sensory a ttr ib u te s  were ra ted  on an e igh t 
po in t sca le  where 1 = extrem ely tough, 
abundant connective t is su e ; 8 = extrem ely 
tender, no connective t issu e . 
b ,c ,d  Means w ith in  a sensory a ttr ib u te  
lack ing  a common su perscrip t l e t t e r  d i f f e r  
(P < .05) .

CONCLUSION: Carcass c h a ra c te r is t ic s  favored lambs expressing extreme muscle hypertrophy;
however, data suggest that muscle from lambs w ith  normal muscle phenotype was more tender and 
"d a ta b le . Muscle from the con tro l lambs had lower ca lp a s ta tin  a c t i v i t y  le v e ls  and lower 
®uear fo rc e  values fo r  LD. Sensory data in d ica te  advantages in  m y o fib r i l la r  and o v e ra ll  
Wilderness, and connective t issu e  amount fo r  con tro l LD. Presence or absence o f the Callipyge 

had a s ig n if ic a n t  e f f e c t  on LD, w h ile  BF was not a ffe c te d . Carcass data are con sis ten t 
1th current research  on lambs expressing the Callipyge gene (Koohmaraie e t  a l ., 1994; Jackson 

a l . ,  1994a), and q u a lity  data fo llo w  trends as seen in  Jackson e t  a l . (1994b). Therefore,
i^ a l i ty  and p a la ta b i l i t y  o f  meat may be decreased in  lambs expressing extreme muscle 
"Vpertrophy.
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