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BACKGROUND

h at r h i l w T iS nee? t0 T r e efficientIy Process meat. Conventional practices involve the holding of entire carcasses for 24®
will be discarded after b o n i n v  7  a , ' C'U Slnce tnere are Parts ot the carcass that contain bones and tat v
h n trw  t  f  °  g d are hence chilled needlessly. Removing the muscles very early postmortem (PM) while the carcass

rapid pre-rigor cooling resulting in cold-shortening (Marsh et al 1972- Hinnereardt et al l< m i Tt, , .... fin£r

regulatory authorities would nermit the hoidin, of „  y , ®* 1980‘81): However- 11 ls questionable wh*
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METHODS

In three experiments six (-30 month old) heifers were slaughtered in a random order (2 per day for 3 days) In exnt 1 the 
lembranosus (SM) and biceDs femoris m p t mnceiec ™____ a i .__ _____  v . .  . 7 Udys'- ln exPc- 1 tneU /OWN ,iauKmcicu in aranaom  order (2 per dav for 3 davsl Tn exnt 1 the

carcasses ™  ™  O“ '» “ “ »- >" ^
.h . BF muscles were kepi whole bu, ,h . SM mu d e  Z t  Z  *'Z Î T * ' “  48 ‘  PM <“ “ ■ »«*»• eap.’s 'the BF muscles were kept whole but the SM muscle, t  T  " 0  Were 6XCised at 48 h PM (cold-boned). In expt’s 1 *
with 0.1125 M Na4P20 7 + 0.1125 M Na2H2P20 7 + 0 2 M NaCHPPfi6 ^  ^  le&̂ F muscles were randomly assigned to be either i»J 
randomly assigned to be either injected with d i s t i l l e d ' , , 1 ° " ^  (C)and the four SM muscle halves were

■¿P

randomly assigned to be either injected with distilled water (H20), 0.875 M N a d  (N aC l)PPi or C In m“scIe ha' ves .'V® 'V  \
carcass were randomly assigned to be either hot h o n e d  n r  mid h ,  a a u  u , ’ PPl or C In exPt- 3 the right and left sides d  >
be either PPi or C. All muscles “ ?  muscles were halved and each half was randomly assign*“
brine pump (Hantover, Kansas City, M O  641201. M u s c l e s  w e r e  “ 1 a t  1 0 %  w/w usin® a multi-needle hand-1*

<“ . * * - >  -  « a i n e .  -
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RESULTS AND DISCUSSION

made between h o t ln d œ l f t f m * “ " ^  °  ™d where direct statistical comparisonscj 
controls at all evaluation times mdi Tt ng h CS o r h a d  significantly higher (P < 0.05) shear values than the &  
work. The muscles that were cut in half (the^SM s n efot 1 and "  T ®  “  “  the ™  COntrol musdes as desired for tb*

, » d  where direc, siadstica, co“ » ™ , d̂ Z Z  b Z e “ T ' ' ” n ° F
statistical comparisons could be made across the twn d i f f e r  t , , and whole HB muscles (it was assumed that direct
significant difference b e tw e l ^ m USc ^  mUSdeS CUt in half (expt 3 only)’ there K  
muscles due to large variations in the degree of toughening in in d iv id u a l r o ^ L * 18" 1 'Ca" tly <? > ° '° 5) ^  ^  ^  ^

In e X D t. 1 where, n n n m h e r  n f  t r & i t rwa n ,e   -------------------  , . .   * ^
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In ev 1 u , b «rug.Heiiiug ill inuiviQuai muscles.

effect and a significant t r e a t m e n t ^ x ^ m e i r n e r a c t i ^ I t i ^ ^  f B m®',6 WaS a significant lime effect- a significant treat
did not appear to have prevented toughening as indicated bv the lack of !, J i L ? ° " Iy a slight tenderising e f f ^ Jdid not appear to have prevented toughening as ndi'eated by the la c k j S J 8 water (H20 ) had only a slight tenderising eff*
and the control muscles overall and at 3 d PM There^ Z s l  12n i t a  hT  t f S , (P > ° ° 5) betWeCnthc H20-injected mus< 
control muscles at 7 and 14 d PM and unlike the controls the H n  • ■ crence ( < 0-05) between the H20-injected muscles and the , 
14 d ,h ,„  „  3 d PM, b „  ,h= ™ SC" S had sr “ >’ (p < '»■ 05) lower sheer „ lu es  «  \ *

PM tenderisa.ion observed in ,he controls is in d ic iv e  of consider.ble CS “ M e ti 'w h lc t“  T  "b PM'
maximum toughness is little influenced bv even nmlonoeri j - 1 y aL’ ly(5/f  Meat which is cold-shortened to the p0l‘
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tr«atlere COnsidered to be acceptably tender. However, the PPi treatment of HB muscles resulted in the most tender steaks of all of the HB 
ents investigated in this study. The HB PPi-treated steaks were significantly lower (P < 0.05) in shear values than the controls at a 

1 . and resulted in very tender steaks at 3 d PM in expt 1, with no significant postmortem tenderisation observed for this treatment in expt 
differ1 6re Was no significant difference between the 3, 7 and 14 d shear values (P > 0.05). In expt 3 there was also a large and significant 
than th1106 *3etWeen the HB controls and PPi-treated steaks at each evaluation time (P < 0.05), but the 3d shear values were significantly lg er 
sho\yej  ^  d shear values (P < 0.05) and the 3d values were not considered to be acceptably tender. The control muscles in expt 3 also 
indicaf Ŝ n^^cant tenderness differences between 3 and 14 d PM and considering that these muscles had very high shear values at 3 
t(w it is unclear why they showed considerable postmortem tenderisation. However, these steaks were still considered to e very

8 even at 14 d PM.
signjf. ^here direct statistical comparisons could be made between HB and CB treatments (expt 3 only), the HB PPi-treated steaks were not 
7dpwamly different (P > 0.05) from the CB controls, but the CB PPi-treated steaks were more tender than the HB PPi-treated steaks at 3 and 
in the < 0*05). j h e ppi-treatment also showed evidence of tenderisation even in CB muscles, though this was only significant (P < . 
that th d muscIes in expt 2- 11 is worth noting that all of the CB control muscles in this study were of quite low shear force and it is possible 
been ? ^''treatment would have had greater effects in the CB muscles if they had not already been so tender. The PPi treatment has a so 
t < * pared to injecting 0.3 M CaCl2 in HB muscles (Stevenson-Barry and Kauffman, 1995) and was found to produce steaks of similar 

ess (P > 0.05) to steaks from muscles injected with CaCl2.

E l u s io n s
rap̂  J h6Se results indicate that PPi-treatment has beneficial effects on tenderness and completely overcomes toughening induced by very 
C  'ding, resulting in beef of similar tenderness to conventionally boned muscles, and, it may have beneficial effects on tenderness in CB 
With ak°' The PPi treatment had minimal effects on steak colour, drip and cooking losses, indicating that there would not be problems 
e°n$ist>nSUmer accePtance- For muscles that are chilled rapidly, PPi-treatment could possibly be a cost-effective treatment that would ensure 
S< n«y tender product. Pork muscles treated with polyphosphate to enhance juiciness and tenderness have been available in certain 

arkets for several years and appear to be well-received by consumers (these are apparently injected post-rigor).
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iiT^-lLWarner-BratzIer shear values of hot- and cold-boned muscles at various times after postmortem chilling.

Biceps femoris Semimembranosus 
Control PPi2 Control H20 2NaCl2 PPi Overall mean

Expt 33 Hot-boned Cold-boned 
Control PPi2 Control PPi2

Overall
mean

Hean

I Time
7.9 5.6 9.6 9.3 7.2 5.9 7.6a I 3 d 10.3 7.1 6.1 5.5 7.3a
7.9 5.3 9.5 7.4 5.9 5.2 6.9ab I 7 d 8.5 6.5 6.1 4.9 6.5b
7.7 5.8 8.3 6.2 5.3 5.0 6.4b I 14 d 7.4 5.8 5.7 4.9 6.0e

OO 5.6e 9.2ab 7.6ab 6.2bc 5.3e ÎLSD  = 0.5 1
1 Overall

ÎLSD  = 0.3

1 mean4 8.7 6.5 6.0 5.1
5.1a 4.4b 5.3a 5.7a 5.6a 5.1a 1

i Istlif c°'d-boned respectively. For expt 2 cold-boned muscles there was no significant treatment x time interaction, but there was a 
but non-meaningful, time effect with overall means 3 d = 5.1b, 7 d = 5.2ab, 14 d = 5.4a (LSD = 0.3). 

e bot-boned muscles were not from the same animals as the cold-boned muscles so no direct statistical comparison can be made 
j6" 'be hot-and cold-boned treatments. For hot-boned muscle x treatment x time interaction least squares means without superscripts: 

U; i Cotnparing means across time for fixed muscle and treatment = 1.3; LSD for comparing means across treatment for fixed muscle =

S t  
N i

means with differing superscripts either within a column or within a row differ (P < 0.05); LSD for Expt’s 1 & 2 = 1.9 and 0.7 for

b°r comparing control and PPi treatments across muscle for fixed treatment and time = 2.1. N = 6 animals for each boning x muscle 

°bservation consisted of 10 sheared cores per steak. Units are kgF/cm2. 2H20  = distilled water, NaCl = 0.875 M NaCl, PPi = 0.1125 M
^ lent cell, n = 18 observations for each muscle x treatment overall mean, and n = 36 observations for each time effect overall mean.
'  2t
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] + o.l 125 M Na2H2P2Q7 + 0.2 M NaCl. All treatments injected at 10% (w/w). 3Note the hot- and cold-boned muscles were from the
'V .
V * ..  - . .  . ------------------■ ----------- - .
!,itera lrnals so direct statistical comparison can be made between the hot-and cold-boned treatments. For boning x treatment x time 
\ DCt!°n 'east squares means comparisons: LSD for comparing means across time with fixed boning and treatment = 0.7; LSD for 
e,chb "I® means across treatment with fixed boning, or for comparing means across boning =1.2. N = 6 animals, n = 12 observations for 
^  °n’ng x treatment x time cell, n = 36 observations for each boning x treatment overall mean, and n = 48 for each time effect overall 

:ach observation consisted of 10 sheared cores per steak. 4For boning x treatment interaction least squares means comparisons: LSD 
Paring means across treatment with fixed boning = 0.4; LSD for comparing means across treatment or boning = 0.7.
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