
G1-6 Meat Qua l̂

TENDERNESS OF MEAT COOKED FROM  FRESH, FROZEN AND THAW ED STATES

D L H o n k in sIJsW  AUre “"*1 InStit,U‘e for ,n tc8rated A gricultural Development, RMB 1145, Rutherglen, 3685. Austral'» 
U.L. Hopkins, NSW Agriculture, Animal Research Station, PO Box 242, Cowra, 2794 Australia

INTRODUCTION

In the eyes of the consumer meat tenderness is one o f the key elements o f meat quality. Inconsistency in meat tenderness is a major

a lA " l>  WhilC Palat3bility haS S6Veral comPonents ineluding tenderness, juiciness and 
S l m e T ^ e a t  Z e  U  ^  "  ! " *  “  mUCh m tendemeSS as i n - d Savour and it is well known that
p o te n S T tV tT n ro v e d  , 1 7  7  ^  T  C° mp° nentS ° f  eating satisfaction. Hence tenderness is one aspect o f meat quality 
fm n n ln t 7 7  ’ ”8 °  mCreaSed COnSumer satisfaction when eating red meats. Objective measurement o f tenderness is»»
important means for benchmarking the quality o f meat reaching consumers
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qUa,f a!iVC USUally based on the force recluired t0 she*  »m ples o f cooked meat, h a v ^
Bouton and Harris 1972^’onal r ” ^  ° f  ?  “7 ’ W61ght ° fm eat C0° ked and cooking me(hod (Anon 1995, Chrystall and Devine 1? 

° ‘ 7  7  Quahty f SUranCe f0r tendemess can improve marketing prospects for red meats however shear force pro®*’?
« T :  ?  ne6d t0 Standardised to achie^  meaningful results. Boneless cuts are increasmg n popu arity anton^1
consumers and lend themselves to a process that can be standardised. P P

C° ° ki,’i  “ “  ”  'h‘  ,e"d" n“ 1 f™"> " » * *  — d

MATERIALS AND METHODS

Samples

Longissimus thoracis et lumborum were collected from lambs slaughtered and processed at commercial domestic works.

T ^ T m c T s  62 5 “  \ °  ^  “  Weight fr°m 1 ?'9 t0 23‘5 k§ <mean 2<>-5 ±1-8) with a pH range of 7
(Treiment O n ft l 7 7  the^ bc^ o u s  fat and endomysium (silver skin) removed, 80g samples of loins were cooked &
(Treatment 1), or after being frozen then thawed and cooked for testing (Treatment 2). Samples were placed in perforated plastic bag» *
cooked in a water-bath at 80°C to an internal temperature of 76°C. peno p

E 71 TmT^S 64 t 0(ino T M COlIr Cted 7 ”  22 ranging in Weight fr0m 158 t0 22'2 k§ (™an 19'2 ± 1-6), with a pH range o f£
th a w J a t  5 ° C ^ ^ ^ T r e r n m  T  ?  -22°C f° r Up *° 6 months Prior to testillg- E™ en  denuded loin muscle san>#
was cooking  sam deTlipp I •' f  7 T 8 ’ '  mUSC'eS ^  trimmed 3nd C°°ked 35 in ExP«iment 1. An alternative treat»1 ,was cooking 110 g samples of 22 loins from the frozen state (Treatment 4). These samples were taken from the opposite loin at the P <
"dh 7 7 !  n.0t t" mmCd ° f  f7 ,!nd endomysium> 311(1 cooked as above- f ”  the anterior end of the loin used for Treatment 4 , 100 g ^  

with fat and endomysium still present, were thawed for 24h at 5°C (Treatment 5) and cooked, as described above

PAfter cooking samples were cooled under running cold water, blotted dry and weighed to estimate cooking loss in all treatments. S « <  
were s ored at 5°C overnight before being tested. Blocks of one cm2 square cross section with muscle fibres lyLg l o n g i u T n i

Instron «“ , ^ 1 , m*d'  Wi'h -  ,h « „  device » d  »  *

Data was analysed by the analysis o f variance.

RESULTS AND DISCUSSION

Internal muscle temperature for samples from Treatments 1, 2, 3, 4 and 5 after lh  o f cooking was 76°C, indicating that state and pres»
fat and membrane prior to cooking did not affect the degree o f cooking. 8

The results for cooking loss (CL%) and Warner-Bratzler (WB) shear force (kg/cm2) are given in Table 1.

Table 1. Shear force (WB) and cooking loss (CL) (means ± standard errors) for treatm ents 1, 2 ,3 , 4 and 5.

Experiment
Treatment 1 

Trim/fresh

WB (kg/cm2) 4.25 ± 0.24A

32.2 ± 0.34

Treatment 2 Treatment 3

Trim/frozen/thawed Trim/frozen/thawed

Experiment 2

CL (%)
3.14 ±0.16 

32.4 ±0.21

B

Treatment 4 Treatment 5

No trim/frozen/thawed No trim/frozen
3.70 ± 0.25a 

37.2 ± 0.26a
4.16 ± 0.27a 

23.9 ± 0.52b
a b ExPenment 1 figures with different superscripts in rows are significantly different, P 0.001 

Experiment 2 figures with different superscripts in rows are significantly different, P<0.001

4.05±0.27a

23.5±0.48b
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t ? r ked from the fresh state (Treatment 1) had significantly (R<0.001) higher WB shear force values than samplesThat had been 
5)orti( reatment 2)- There was no significant difference in WB shear force values when samples were cooked from J q 001

W ed stafpc -! „„A r^ lrin n frn m th p  fro ze n  state with the presence of fat and membranes, stgnifi y (
(Treatment

wnent 2). There was no significant ditlerence in w o  sneai iuiv<= (P < 0 fl01t
reduced""""1 States (Treatments 3 and 4). Cooking from the frozen state with the presence of fat and membranes, sign y (

Co°king loss, but had no significant effect on WB shear force values.

f a " * ™  » 0 »  * » « 1 1 « » «  ™ M o „  ¡n samples .ha, had been frozen and then .towed (Treatment 2) c o m p a c t ,  sample, tested f e h  
C 7 r !  h>" ."d  thawing led to an underestimate of tenderness eom p^ed to fresh had been
■ndicaft ° °Win8 freezin§ (Treatments 3 and 4) did not have less variation than samples cooked from the frozen :state (Tre ) ,
.nV(!  mg * *  'freezin. n l « « '  have a greater effect on meat samples rather than the thawing processes. This would have

dim:

‘a t ' freezb^processes^may have a greate" effect on meat samples rather than the 'thawing processes'^ This would have to be 
-  through further studies. Notwithstanding, cooking from the frozen state offers practical or Y

%  a u ‘8 the ‘‘me required for thawing. pH and colour parameters however would have to be obtained either prior frozen g
a thawed r -  - - -

ist‘gated
'"tatino

On,

tates
c°nv

t section of the frozen sample.

results
°ffri

-  W port the suggestion (Anon. 1995) that meat samples should be evaluated fresh to avoid effects o.‘biasdue to di A * ™  

S *  “  “ “ ° f  S“ r*Ee- K . f° r i 8iSli“ ! » t o .  compared to samp
, -¿mg and thawing and length of storage. It, tor logistical reasons, sam p.« —  -  -  - - -  - -  —  m d to samples

'hath, ntly co°ked from the frozen state as suggested by Chrystall and Devine (1991) without significant effect when compared to samples
fiave been thawed.

^T U siO N s

eooked SarnPles that had been previously frozen, then thawed prior to cooking gave significantly lower W B she^  force vdues tii p 
cooH pnd lested fresh. In contrast, there was no significant difference in WB values for samples cooked after being thawed versus

r°m the frozen state

Boneless samples can be cooked with subcutaneous fat on without significantly affecting WB shear force values.

S  tllCo°king samples with fat on significantly affects cooking loss. This effect will have to be considered when data ^  based«.> results 
• ^ thls type of approach are being compared to data from samples that have been denuded. Given that cooking loss is a good measure 

6Ss when the pH ranges from 5.4 to 5.8 (Bouton et a l,  1971), this relationship may be affected by the presence of fat.

er/ 0r WB measures, a standard method should be based on the use of a denuded cut that has been cooked from the frozen state when 
^  >s the only characteristic being tested. This will avoid confusion with the estimate o f cooking loss from the lean portion that is

an%  affected in the presence of subcutaneous fat.
S.
«It
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K t i
Compared to fresh samples that are tested, freezing significantly lowers the average WB shear force measure of samples An 

a, J ,Ve Practical method may be to cook the samples immediately after collection and prior to dispatch for WB assessment. It is sugge 
oid ,heenever Possible, samples should be tested from fresh to give as an accurate a picture of what is happening at the consumer eve , an 

"Production of bias due to storage practises.
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