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Background :

Tenderness is an important part of meat quality. Almost all consumers who buy beef expect it to be tender. Meat tenderness depends on the
mechanical properties of muscle fibers and the amount of connective tissue as well as possible interactions between these two components:
Tenderness is extremely variable between carcasses, between muscles and even in the same muscle. Several factors may influence meat
tenderness : animal related factors such as age, gender, breed and factors related to processing conditions such as suspension, chilling.
ageing, ... In order to improve meat tenderriess, meat processors have to control some of these factors. In France, traditionally, one of them
(called “affranchi”) consists in cutting a part of the muscle, often one extremity (less tender) used for ground beef, to keep the central part
(more tender). This process is based on the butcher know-how, but at the moment, there are no objective data which confirm or not the
significance of this process to improve meat tenderness.

Objectives

This study was designed to measure the heterogeneousness of tenderness in the muscle and eventually to provide meat processors with
instructions for cutting the muscles at the right place in order to improve their tenderness. Moreover, the relationships between sensory b}
evaluation and instrumental measurements were estimated.

Methods

Animals

48 carcasses from suckler breeds were randomly selected at the industrial slaughterhouse. The mean age of the animals was 86 months (sd =
27.9 months) and mean carcass weight was 398.07 kg (sd = 58.4 kg). The mean carcass score (conformation and fatness) was R3 according
to the EUROP grading system. They were destined for sale as vacuum packaged meat.

Cutting and sampling

The carcasses were quartered 24 h post mortem and cut. 3 muscles (Triceps brachii (TB), Semintendinosus (ST), Rectus femoris (RF)) were
removed by carcass and vacuum packaged. 2 groups of 72 muscles were randomly selected and aged respectively for 10 days and 14 days at
0/2°C.Then, they were frozen (-25°C) until evaluation.

Sensory evaluation

Each muscle (TB, ST, RF) was cut by a butcher based on his know-how according to the figure 1. 4 slices (300-500 g) were removed : Slice
A was removed in the potentially less tender part, slices 1 and 2 were removed after the cut realized by the butcher and slice T were removed
in the potentially most tender part. Warm cubes of cooked roast were served to a trained twelve-member sensory panel. Each panelist
evaluated each sample for tenderness, juiciness and flavor intensity based on a scale from 1 to 100 (1 = extremely though, dry and weak and
100 = extremely tender, juicy and intense).

Figure 1 : Muscle cut
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Instrumental measurement

The Instron compression device was used to measure hardness for the 4 slices only with a part of the samples (20 ST and TB, 19 RF). Th¢
sample of raw meat with a cross-section of 10 x 10 mm across the fibers was held between metal plates that prevented lateral movement, but
permitted movement in the direction the fibers were running. Parameters measured for each of 10 measurements per slice were the peak
force required (CMax), load at 2mm (C20) and load at 8 mm (C80). According to the literature, C20 (stress at 20% compression) is related t0 )
the resistance of myofibrillar structure and C80 (stress at 80% compression) is related to the resistance of collagen.

Statistical analysis
Data were analysed by ANOVA using Mixed procedure of SAS.

Results and discussions

Evolution of tenderness

The results for the 3 muscles are showed in table 1. For each muscle, the results based on sensory evaluation and at a lesser extent OF
instrumental measurement (CMax and C80) showed a real difference between the 2 ends (except for the Semitendinosus aged 10 days with §
instrumental measurement). Slice T was always more tender than slice A (around 20 to 31 points for tenderness scored by sensory
evaluation). Moreover, according to sensory evaluation, each muscle presented a longitudinal gradient in the tenderness from slice A to slic€
T. Instrumental measures (CMax and C80) showed globally the same gradient but less accurately. There was no difference between time o
ageing. This longitudinal gradient has been already reported for the Longissimus Dorsi in the literature. The more logical explanation that
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Coﬁ]d Support the tenderness variation is the amount of collagen, probably superior at the ends. This explanation could be confirmed by the
Collagen analysis for each muscle and each slice.

Tableay 1 :

da Mean values for Semitendinosus, Triceps Brachii and Rectus Femoris slice tenderness sensory panel scores at 10 and 14
Ys ageing.

\p Semitendinosus Triceps Brachii Rectus Femoris

—— | SliceA Slicel Slice2 SliceT Slice A Slice1 Slice2 Slice T  Slice A Slice 1 Slice 2 Slice T
aged 10 days

Mtend 0% 21858 w3 3% Siip? 424557 149,520\ 54006807 v PRERI SHPY +58.0% G664
CMax 1843l G IR 714 12858 166.4% 8150495 101751092142 1341 s ] 0259 L 86 7 R TS8P
C20 T o R R 1) T T4 26% 281268011013 Eonnagyy® ORI 00w 21078 %0 W 2sE
C80 8313 e 85 8L NS 55 Al 942 106:25%% 93: 19146556 S #5956 89851 67:9L44:55.380+50.6%
aged 14 days

Mtend DILTE iR 10004315 8 a9l AL SISt 57198 e 26528 3616 Suin9/30 MSTET G TE
compMax 170.8° 182.2¢ 1644 14592° 17759 143.8% 119.6% 105.0° 144.8° 1246° 89.8° 720°
comp2( 12.56° 11.17° 10.69* 966" 1678 9518 ilaq%r sk 85%  96° 96° woBS

compg80 98.50" 106.64° 99.01°* 86.6° 112850285 178,625 51703 S8BT Sl 55t6 St 3

fan values within a line that do not share a common superscript letter differ (P<0.05)
end : Mean value of tenderness score for each slice - Tenderness was scored on a scale from 0 (tough) to 100 (tender)

gzg;’g’:;"hi/‘)s between sensory and insr'rmnemal. measurement ! . . . _
Orrclatilons bCFWt‘_:cn sensory ev.alua[mn and instrumental measurements of meat tenderness in the literature are very variable. Linear
COrrelat'On Foeiﬁments‘ between‘mslrumental measures and b;l\v'een instrumental measures and sensory evaluation are pr_esem.ed table 2.
ey tWlons between (89 and Qnax were close and highly Slg}llﬁCﬁﬂt (P<0.0001) 'suggesl‘mg thaF there was a close relationship between
e 0 components. Correlations between C20 and C80 or Cmax were more variable. Correlation was around 0.6 only for the TB, but

'Y lower (around 0.2-0.3) for the ST and the RF.

€ correlations between sensory evaluation and instrumental measurements were lower for the stress at 20% compression (C20), around
C(.)rrelaal:? e\v/en non significant for the chctus Eemoris. This low relationship could_bc cjxplained by the t'apt that ageing not differed. The
the bibliom were the same for C80 and Cma_x, tro.m 0.48 to O‘.60~ except for the Semitendinosus (0.23 — ‘0.26)4 These result§ were lower than

Oreoy;)gr,aphy (9.66 70.79)“Th'e low rela.tlonshlp between instrumental measures and sensory ‘e‘vz.iluatlon could be cxplamed by _samplmgA
panelist df c_lccordmg: to the blbh-ogr;.lphy, instrumental measures are not able to reproduce sufficiently tenderness as it is perceived by a

uring chewing and mastication.

Table 5 . .
e2: correlation between each measurement

Semitendinosus Triceps brachii Rectus femoris
C20 C80 CMax Mtend C20 C80 CMax Mtend C20 C80 CMax Mtend
C20 -0.28 -0.18 -0.24 0.69 0.64 -0.26 0.18 0.13ns 0.09 ns
C80 0.92 -0.23 0.96 -0.48 0.96  -0.60
CMax -0.26 -0.48 -0.56
ns : no significant
ﬁl?jzz]l(;:”“?g the good results obtained for the 3 muscles, the study of the heterogeneousness of tenderness will be continued with 3 new

ith the same method based on sensory evaluation and instrumental measurements.
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