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ucllf:s a significant production of beef from calves and young bulls in addition to a large production of beef from
1§ = ¥

< because of the large milk p!'odu_ct ion. Beef from young bulls is pri |hn'tn'ily cx!)m'lcd to Southern Europe, }\'1li?t
J beef from the dairy cows m:unly. is sold on the Danish mnl.'kci,. Beef from l.!i“'l'}" cows has a larger }'ariallun in
aality compared 10 beet rmm I1c1fers E‘l}ld steers. Both mechanical lcn‘clcnsmg and L‘HII:IHC!!IQ_.': beef have been
1(:& o improve the ‘:'ahug quality of beel I.m‘m hn:cl"l caltle (Jeremiah et al, _I‘J‘}l):l Baublits (fr'(.-!_‘ 2006).,
he |mtc|||i'.'.i of :||1|:|Ilymg the |_1lcl!mds to beef from dairy cows have not _h-.'un an\'cs_'.ngalcci_ In |h|s.slmly l_I‘u:

W ofapplying mechanical tenderisation and enhancement to produce steaks from the loin and knuckle from dairy

I oW

WS invcstigmcd.

pials and Methods - . I . L
udy included 90 h:u!m (M f.nf.l,-.:f.ﬁ'.'-'r:i.i.i.':'.\‘ dorst) and ‘?{J knuckles from 45 G‘IEIH')’ cows - mainly Holstein Friesian -
tered at the age of 54 months (£ 10) in a commercial slaughter plant. After deboning the samples were vacuum
 and stored at 20C. On day seven post mortem the loins were divided in two (the eranial and cardial end) and the
les were divided into M. J'-":.-.\‘m.\: h:l.f«f.-m!r'.s- and M. Rectus femaoris. The samples had a pH mean of 5.6 and a
ard deviation of 0.13 and were distributed for four treatments: 1) control (Control), 2) mechanical tenderisation
4 Ross Tenderiser TC 700M (Mec), 3) enhancement by multi needle injection of 6% brine (0.6% salt and 0.3%
in the final product; Brine 1), and 4) enhancement by multi needle injection of 8% brine (0.6 salt, 0.4% sugar and
sodium-bicarbonate in the final product; Brine 2). The samples were cul into 2 cm steaks and packaged two and
consumer packages. Three different packaging methods were used: 1) MA-packing in 80% O, and 20% N, 2)
deking in 70% N» and 30% CO, and 3) vacuum packing. The packages were stored at 2°C for seven days before
steaks were pan [ried Lo an internal temperature of 65°C, followed by a sensory profiling of tenderness, juiciness,
Jand boiled beef flavour and warmed-over flavour (WOF). Cooking method and sensory profiling as described by

asen (2004), PROC MIXED in SAS was used to calculate least square means (LSM),

qults:and Discussion

shanical tenderisation improved the tenderness of steaks from loin and knuckle compared to control steaks (Figure
The mechanically tenderised beef was slightly less juicy compared to control steaks, while the flavour was
ected (Table 1).

wncement using flavour-neutral brines also improved the tendemess of steaks from loin and knuckle, and the
inced beef was significantly more tender than the mechanically tenderised beef. Furthermore, steaks enhanced
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Control Mec Brine 1 Brine 2 Control Mec Brine 1 Brine 2

4 -:.“ rel: Tepderness in steaks of loin and knuckle, which have been mechanically tenderised (Mec), or enhanced with
. .,—,,; or Brine 2 and control steaks. Sensory scale from 0 (= nothing) to 15 (= very intense). LSM are shown and bars
Ml different letters are significantly different.
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Table 1: Juiciness, fried and boiled beef flavour and warmed-over flavour (WOF
had been mechanically tenderised or enhanced with brine. LSM are shown
significantly different.

) in steakg oflom

d
and rows With dlffe::.ln

Loin K —\ .
Mec i Brine 2 "uickle =

Treatment Control Brine 1 Control  Mec Brir
Juiciness 94° 88  90° 99" 94 g3 — M
Fried beef flavour 5.9° 5.8 5.1° 4.9 4.8 5.0 * Bli=—
Boiled beef flavour 1.5° 1.6* 2.3° 2.2° 2.0° 2.8 j
WOF 3.3 3.7 4.5 3.9° 3.7 3.6°
* For abbreviations see Figure 1. N

with Brine 2 were more tender than the steaks enhanced with Brine 1 (Figure 1). Marina
flavour, while boiled beef flavour and WOF wese slightly more intense compared with the ¢
changes in flavour were relatively small compared with the large positive effect of enhancen

ting reduceq
ontrol steaks el

ent on tendernesg

Steaks from loins were generally more tender than steaks from knuckle. However,
tenderisation and enhancement was larger in steaks from knuckle compared with steal
improvement was 0.7 sensory units higher in steaks from knuckle compared with st
whether they was tenderised or enhanced.

the effect of both ny,
ks from loin, as the
eaks from lom |m-.sp¢

The knuckle consists of several muscles. Prior to
processing the cut was divided into M. Vastus lateralis
and M. Rectus femoris, and these were distributed evenly
on the four treatments. The results showed that there was
a large difference in tenderness of the two muscles. The

overall average tenderness in M. Vastus lateralis was 5.1

while it was 8.0 in M. Rectus femoris.

It is important to keep this difference in mind when
producing steaks from the knuckle. When enhancing

M. Rectus femoris using Brine 2, one can obtain steaks

that are almost two sensory units more tender than 0

: Knuckl
control steaks from the loin. In contrast, steaks from M. M Iong/sslmus dorsi M. rectus fe?nons M. vaﬁ?fsc II(;?eral:s

Vastus lateralis enhanced with Brine 2 would still be Cantrol Brine 2 Brine 2

less tender than control steaks from the loin (Figure 2).  Figure 2: Tendemess in control steaks of loin and in
steaks of knuckle enhanced with Brine 2 from either

The effect of packaging methods will not be reported M. Rectus femoris or M. Vastus lateralis. Sensoryl

here. However, there were no interaction between scale from 0 (=nothing) to 15 (= very intense).

treatments and packaging methods.

Tenderness
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Conclusions

This study showed that mechanical tenderisation improved the tenderness of steaks from both loin and knuckl
dairy cows by more than one sensory unit, without affecting the flavour of the meat. Flavour-neutral enhancement /i
8% improved tenderness to an even larger extent (> 2 sensory units), but also reduced fried beef flavour and'enl
boiled beef flavour and WOF. However, the flavour changes were small. The study also demonstrated, that it is

to produce steaks from enhanced M. Rectus femoris, that are more tender than steaks from untreated loin.
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