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S o T , ^ ^  «  "  » »  '»  evaluate effects of production and process* *
wide range of different methods to studv fundament 1 t ^  3 C0ntr0 Parameter in quality assurance and certified program
standard values and " "  UseM for sPecific or general purposes- J
well defined and standardised reference methods are ten ^ ', '7 7 '"  7 cpmpanson of results between laboratories or countries is * 
the probably most often used W.mer-Bmtzler shea, test bn, w i t h “ ‘h0<1S '“ ° ,™ " ,d' d ^  Chl>'s'a" “  al- <>994> “

b t e ^ r f o l  “o „ S X m i e t o ™ “  T ' ° "  Ud> Wi' h ,W° modiffa“ions -  '“ r device and the V o <
tissue - and how they correlate wi,h “ ri“  " o n  ” ‘J° r ^ '  ' h'  »*>«“ > ” d

" h ' T v "  s s “ ' , s : r r “ ? S r T fro? 22 crossbred b*  -  -  f» “  K
properties The amount of collagen was 2.12 d i l l  and 3.66,0 ao g/loo g dry ratm" IuT d  o'  T h '""  “  “ “ “ 'i**!
was lower in ST compared to LD (12 9 +1 9 % vs 14 1 +i » i n  r  g, *7 ™ m LD and ST> respectively. Heat-solubihty ofc , 
PO-bag, and cooked for 1 h „  72 i i n  ,  w 'L lbm h * » »ere vacuum-«'''
The four mechanical devices compared are to be described as follows:

'  ■2 -  ■ *  ~  - tbe
'  C h M  e f a U I W )  “  WBC0“ 0n bul» “  ■ "* •» 8 « '«  I al cm hole, similar to the device recomme,

■ ‘ s  S 5 K 2 S  S S K . T  ™nln8 ,hro"gb*18 “  s,°b bhd9 - d -  b4'ing"
'  Cm l0nE “  -  2 “  — > «impressing and

”  r 101 r ; <mddlfe,) devices were attached
(WBcommon) and 1 x 1 cm strips (all other methodsf ̂ ere X  iM ""“ S  WaS SCt t0 200 mm/mm for ^  devices. 1.27
room temperature. As previous S5? fT ‘° **?  fr° m the COoked « * »  -hen they had
(Scheeder et al„ ,995) three sectionso u l u ™ Z  ^  ° f texture ^ « ¡ e s  over the crosLection §

WBcommon

WBrect.

WBbroad

VOLODKEVICH

endedW

cutti^

taken from each 0 ^
(Scheeder et al„ 1995) three sections of en„al f a systematlc variation of texture properties c
three sections to a v o W ^ o ^ g  T  ^  °"e “ “ «* for ^  method was _ _ ............. . „
method. Respective cores and strips were cut pernendicul-iV m fh Therefore' three replications were done per individual sW j
recorded for each sample. Perpendicular to fibres and maxnnum force (peak force) and overall energy required "

were served to L  "" mtemal temPerature of 72 °C- 2 * 2 ^ to®

actions included in the model. S S E j i i n c l u d e !  * * *  3S ^  effeCtS and a" ^

betW» c c t f ' “  “  " "  “  Of H  mechanic., me,hods discs,minated be-
« .he most common - and „hen , £  only % “ T *  * “  W'"  r' " “ ted- te™  »« punk '« «  *
to sensory analysis, all Warner Bratzler derived methods disc nventtonal method WBcommon achieved the highest F-values. Comf
In all these methods, energy showed a r e s p ^  ^ ¿ ^ 2 ' ® “ , " " * '  "™  “*  e® C, “f >«P- co«tec.i»e « 
groups very well while VOLODravtcn-energy differentiated best betwel I" contrast. VOLODKEVtcH-peak force discriminated
tenderness me to be evaluated, eg. to “ 1  ? ! «  5 * ?  muscles. Thts ought be ver, usefid when causal effects 0» 1
Regarding the level of the response, f« » rs  like cooling rate
was about 0.267 cm2 larger than that of the strips. This controversial f  a f F'( '  u ' despite the fact that lhe cross-section of the1 
triangular blade meeting the round core The level of energy reouired mS mlghl «e explalned b>' 'he more deforming cutting action0
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dive c„ >  ’n all other cases ST/14-d showed similar or even slightly lower values than LD/4-d. This signifies the predominant effect of n̂m— ■lect>ve tissue on this parameter.

Tab. 1.
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T- Texture Properties of Young Bulls M. Semitendinosus and M. Longissimus Dorsi Aged 4 and 14 Days as Measured with Various 
Mechanical Devices and Sensory Analysis

Muscle

^ Ü jd p .m .] 4

ST

14 4

LD

14

Standard

error

F-value* for the effect 

muscle ageing

^®tiorçe_[N]

^ C ommon 67.9 49.4 54.4 37.1 3.33 14.9 28.8

M'Brect. 71.5 53.4 56.6 42.8 3.55 12.9 20.2

A broad 98.8 70.8 77.7 54.7 5.11 13.3 24.5

M°Lodkevich

Êa?%IffiJ]
136.2 91.0 109.2 66.7 8.28 9.6 28.0

^COMMON 700 532 531 411 32.2 20.2 20.0

M'Brect. 712 507 533 434 28.2 20.1 29.2

A broad 1011 744 743 586 45.5 22.1 21.7

M°LODKevich 400 312 267 211 14.6 68.8 21.6

Initial firmness 3.7 3.1 2.9 2.7 0.09 37.5 16.0

T^derness 2.2 3.0 3.1 3.5 0.08 78.3 51.4

"^Ü^ainable toughness 3.4 2.7 2.6 2.3 0.09 45.3 25.4

P ^ 0-01 corresponding to F > 6.95 for mechanical measures and F > 6.69 for sensory analysis
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relation of the initial impression of firmness to myofibrillar component and of the sustainable toughness to connective tissue was not 
ln this investigation to the expected extend. Overall tenderness discriminated both - muscle as well as ageing groups - as the best of all 

0ver ^  texture parameters.
giVj 31 c°rrelation of all mechanical measures with sensory texture scores were high (Tab. 2), indicating that all mechanical methods used were 

8 a good index of meat tenderness. Nevertheless, it has to be considered that overall variability of the material used was also high.

r*b. 2:
Correlations Between Mechanical Texture Measures and Sensory Judgement

Peak force INI Energy ImJl

WBcommon WBrect. WBbroad Volodkevich WBcommon WBrect. WBbroad Volodkevich

^ firm n e ss
^ ndemess

^ i ü ^ l e  toughness

0.70 0.71 0.68 0.70 0.70 0.74 0.68 0.61

-0.83 -0.84 -0.84 -0.82 -0.84 -0.86 -0.84 -0.75

0.81 0.84 0.82 0.82 0.82 0.85 0.83 0.73

,[esults of all methods correlated well with sensory tenderness, factors like ease of handling and reproducible sampling as well as fabrication

delations were significant at p < 0.001
p
b%ClUSi°ns: The results indicate that all compared devices gave a good estimate for meat tenderness. In discriminating between muscles or 
qu een ageing groups, the conventional Warner-Bratzler blade with a triangular hole performed slightly better than the modifications with 

tic holes- In comparison with sensory perception, all Warner-Bratzler derived devices were somewhat more sensitive to differences in 
re 'nS dependent myofibrillar toughness than to connective tissue component of meat texture. The Volodkevich bite test gave the best
At nse °n connective tissue toughness when using energy as a parameter.

•csv'
e Instruments should be predominantly taken into account when developing a reference method or giving recommendations.
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