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are in common use to evaluate effects of production and prOCCSSl,:;n g !
Ive as a control parameter in quality assurance and certified progrd i
f meat are described and are useful for specific or general purpose® i

; . ;o 1o 06
nd when comparison of results between laboratories or countries 15

Background and Objective: Mechanical texture measurements
ments on meat properties, to predict sensory tenderness, and to se
wide range of different methods to study fundamental structure o
standard values for a generally acceptable tenderness are given a
well defined and standardised reference methods are required. One of the reference methods recommended by Chrystall et al. (1994) I
the probably most often used Warner-Bratzler shear test but with a modified blade.

In this work we compared an ‘original’ Warner-Bratzler shear de
bite test in order to evaluate how these methods differentiate bet
tissue - and how they correlate with sensory perception.

fers"

o
vice (Instron Ltd) with two modifications of this device and the VOIOdk i

;i : b e
ween the major texture compounds in beef - the myofibrils and the cO”

4%
Material and Methods: M. longissimus dorsi (LD) and M. semitendinosus (ST) samples from 22 crossbred bulls were aged for both for i

for 14 days at 2 °C to achieve variation in myofibrillar texture. The two different muscles accounted for variation in connectiv® o

properties. The amount of collagen was 2.12 0.28 and 3.66 0.40 g/100 g dry matter in LD and ST, respectively. Heat-solubility of ¢ nd
was lower in ST compared to LD (12.9 +1.9 % vs. 14.1 +1.8 %

; . _ged
). For mechanical texture measurements, 2.5 cm slices were vacuum-5¢
PE-bags and cooked for 1 h at 72 °C in a water bath.

The four mechanical devices compared are to be described as follows:

g
WBCOMMON  — a 1.2 mm thick blade with semicircular edges and a 60° triangular hole running through a 2 mm slot. This was the ‘origh
Warner Bratzler device delivered from Instron Ltd (Buckinghamshire, England). by
WBRECT. — ablade with the same measures as WBCOMMON but with a rectangular 1x1 cm hole, similar to the device recommcnded ]
Christall et al. (1994). .
WBBROAD — a3 mm thick blade with a 1x1 cm square edged, rectangular hole running through a 3.8 mm slot, blade and slot having

same dimension as used in the Kramer shear cell (Instron Ltd.).
VOLODKEVICH — two blunt wedge-shaped edges (corresponding to

ing
2 c¢m long horizontal cylinders of 2 mm radius) compressing and cutt
the sample according to the Volodkevich bite test

method. Respective cores and strips were cut perpendicular to fibres and maximum force (p
recorded for each sample. ¥
For sensory analysis, 2.5 cm slices were microwave cooked in a dish with pre-heated water to an internal temperature of 72 °C, 2 x 2 ¢! Cugf

were served to six trained panellists who scored initial firmness, tenderness, and sustainable toughness on a 5-point scale (1 = very soft. !
or low, respectively; 5 = very firm, tender or high, respectively).

Statistical analysis was conducted using GLM-procedure of SAS (Vers. 6.04
actions included in the model. Panellists were additionally included as fixed effe

eak force) and overall energy requir®

: in
) with muscle, ageing and breed as fixed effects and all’

ct, analysing sensory data.

: W
©, Sensory perception was well reflected. In terms of peak force "
is the most common - and often the only recorded - parameter, the conventional method WBCOMMON achieved the highest F-values. Comﬂue

to sensory analysis, all Warner Bratzler derived methods discriminated ageing effect stronger than the effect of muscle resp. connective IL iff
In all these methods, energy showed a response closely correlated with peak force. In contrast, VOLODKEVICH-peak force discriminated a"nlcﬂ
groups very well while VOLODKEVICH-energy differentiated best between muscles. This might be very useful when causal effects 00

and WBRECT..
The completely different mode of workin
compared. VOLODKEVICH-energy was the

A5

g
:
g of VOLODKEVICH resulted in the highest peak force and the lowest energy values of all melfjt,d»
only of the recorded mechanical parameters giving higher values for ST/14-d compared to LD
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Wherea ‘ .
C()nn:ds- in all other cases ST/14-d showed similar or even slightly lower values than LD/4-d. This signifies the predominant effect of
Clive tissue on this parameter.

Tap, 1.
-1: Texture Properties of Young Bulls M. Semitendinosus and M. Longissimus Dorsi Aged 4 and 14 Days as Measured with Various
¢chanical Devices and Sensory Analysis

r;:;:e S LD Standard F-value* for the effect
gld p.m. ] 4 14 4 14 error muscle ageing
%-[M
VBoowson 67.9 49.4 54.4 37.1 3.33 14.9 28.8
VBrecr 71.5 53.4 56.6 428 3.55 12.9 20.2
Birop 98.8 70.8 77.1 54.7 5.11 13.3 245
En\:OLODKEV'C“ 136.2 91.0 109.2 66.7 8.28 9.6 28.0
N [my)
VBoowyon 700 532 531 411 32.2 20.2 20.0
VBrecr, 712 507 533 434 28.2 20.1 29.2
YBiroan 1011 744 743 586 455 22.1 317
Se:S(’LODK§VICH 400 312 267 211 14.6 68.8 21.6
el irmegs 39 3.1 2.9 27 0.09 37.5 16.0
Tendernegs 22 3.0 3.1 35 0.08 78.3 51.4
f"s“linable toughness 3.4 27 2.6 23 0.09 45.3 25.4

P<0.01 corresponding to F > 6.95 for mechanical measures and F > 6.69 for sensory analysis

An o

fuusec,lﬁc F_elation of the initial impression of firmness to myofibrillar component and of the sustainable toughness to connective tissue was not

o, Orm this investigation to the expected extend. Overall tenderness discriminated both - muscle as well as ageing groups - as the best of all

OVera}ll exture parameters.

8ivi g aCOFFelgtlon of all mechanical measures with sensory texture scores were high (Tab. 2), indicating that all mechanical methods used were
80od index of meat tenderness. Nevertheless, it has to be considered that overall variability of the material used was also high.

Tah' & Correlations Between Mechanical Texture Measures and Sensory Judgement
Peak force [N Energy [mJ
I“i‘ial R WBCOMMON  WBRECT. WBBROAD  VOLODKEVICH | WBCOMMON ~ WBRECT.  WBBROAD  VOLODKEVICH
enderlrm“ess 0.70 0.71 0.68 0.70 0.70 0.74 0.68 0.61
Suxtainness -0.83 -0.84 -0.84 -0.82 -0.84 -0.86 -0.84 -0.75
1 able toughness 0.81 0.84 0.82 0.82 0.82 0.85 0.83 0.73

COrre]ar: T
Melations were significant at p < 0.001

0
belnzlusions: The results indicate that all compared devices gave a good estimate for meat tenderness. In discriminating between muscles or
r:3 ageing groups, the conventional Warner-Bratzler blade with a triangular hole performed slightly better than the modifications with
tgg;. '€ holes. In comparison with sensory perception, all Warner-Bratzler derived devices were somewhat more sensitive to differences in
leg 8 dependent myofibrillar toughness than to connective tissue component of meat texture. The Volodkevich bite test gave the best
5 re:l?ft On connective tissue toughness when using energy as a parameler: \ ; i -
of g » § of all methods correlated well with sensory tenderness, factors ]lke. ease of handling and reprgdgcxble sampling as well as fabrication
DStruments should be predominantly taken into account when developing a reference method or giving recommendations.
e
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