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"Us 0 ;
De”ded cane Side of 15 (experiment 1) and 24 (experiment 2) pig carcasses was suspended from the hip bones at the end of the slaughterline.

G *'"*mngh‘ Chillip 'Cass sides weights of 20 kg (experiments 1 and 2) and 10 kg (experiment 1) were hung from their hind- and fore-limbs, respectively.

h ”‘bra‘ ang U Weights were removed and Mm. triceps brachii, longissimus lumborum (experiment 1) and semimembranosus/semitendinosus

L We{“ S/Ser\;’ere excised. Colour, drip and cooking losses, shear force values and panel tenderness scores were assessed. In experiment 2
Cheg
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ltendinosus muscles were processed into cooked hams and the processing properties assessed. With the exception of the triceps
€s had lower drip and cooking losses, reduced shear force values and markedly higher panel tenderness ratings. Cooked hams
Uscles took up > 2% more brine, lost 2% less weight during cooking and had > 3% more yield.
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“:as"”gly Bn;: Stggies have demonstrated that increased toughness in pork may be the result of the introduction of

Chilling rates, promoting cold shortening and/or cold toughening (Taylor, 1990). Still, rapid chilling is

“3%3”0 "acive because carcass weight losses are reduced and a higher carcass turn-over can be achieved. Hence,

iy "G "apid chilling of pig carcasses without detrimental effects on tenderness are currently considered for adoption

Rl g IndUStW Although electrical stimulation has been suggested as a possible means to eliminate toughness

Nog lj 1991) our own studies (van Laack and Smulders, 1989) indicate that this option is less useful under Dutch

N h°|ding L addltlon the pig meat industry is concerned because this treatment may induce a pale colour and reduced

Sy Perties

‘1963 ens.m reported many years ago to be effective for improving tenderness in beef (Herring et al., 1965; Weniger
k S::ler &t al., 1970) and lamb (Bouton and Harris, 1972; Bouton et al., 1973; Abban et al., 1973), was more

0 @S an effective means to improve pork tenderness (Meller and Vestergaard, 1986; Maller et al., 1987),

‘W bin
: thl ally ation with electrical stimulation (Dransfield et al., 1991). By suspending carcasses from the hip some of the

re . : : .
L g in. 'Mportant muscles are stretched, thus preventing these muscles from excessive shortening when the rigor

Qv
»The 'ded the degree of muscle stretch is sufficient this may be expected to be accompanied by more tender

08 ally Stretching of muscle may also facilitate myosin extractability, processing properties could also be affected
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Fihe Present study was to determine the degree to which stretching by pelvic suspension and by hanging

B
lim
Clog bs Would increase the tenderness of various commercially important muscles. In addition, a pilot-experiment

oy to :
“on, See if stretched muscle might improve the processing properties of muscles suitable for cooked ham

.‘irgt MethOds

§ en
1, ing (ca. ; nvolved a total of 15 Large White/Landrace crossbred pig carcasses, selected at the end of the

Uy, Wde i Min post mortem) on the basis of their ioin pH being >6.0. At ca 45 min. post mortem one carcass side
'|“'tia||y altlhe hip-bone while in hip-suspended sides 20 and 10 kg bars were hung from fore- and hind-limb,
"y, t(ca’1 Carcass sides were chilled rapidly (0.5 h at -30°C at air velocities of 5 m/s). Subsequently, they were
¥ Qne(j. 4h)at2 + 2°C, whereafter the weights were removed from the limbs. At 20 h post mortem the carcasses
Nt & riceps brachii, longissimus lumborum and semimembranosus were reserved for physical-chemical
&a'hp;in ‘ Sernit€'ndinosus was used in a paired comparison test by a 20 member experienced taste-panel.

r .
Dhyslcal-chemical measurements on day 1 muscles were vacuum packaged and stored at 2 + 2°C. At

38th ICoMST  Clermont-Ferrand France 1992 217




day 6 muscles were sampled again. The following measurements were done: a) pH and temperature
day 1), b) Minolta L", a" and b"-values of longissimus and semimembranosus muscles at day 1
storage (all muscles), d) cooking loss % after heating to a core temperature of 70°C in a waterbath of
sarcomere lengths at day 1 (all muscles), f) Warner-Bratzler shear force values (at day 1 and 6; al
panel preference testing with an experienced taste panel (M. semitendinosus).

In a second experiment (24 carcasses) the same procedure was followed, with the exception tt
from the forelimb and only effects on Mm. semimembranosus and semitendinosus were measured. Twelve c@
for monitoring the effects on fresh meat on days 1 and 6, the remaining 12 carcasses were reserved for @2
processing properties of cooked hams. To this end semimembranosus and semitendinosus muscle
post mortem, injected with 20% brine. Before massaging drained brine was added to a small tumble
Netherlands), which was filled to ca. 50% of its capacity. Tumbling period was 20 h [10 min working time (2
left, 5 min rotation to the right), 50 min pause]. To enable identification of individual muscles these W
in elastic cooking nets. Brine uptake, cooking loss and yield were assessed by re-weighing.
Data were analysed statistically with the Student t-test (paired where appropriate). Significance of

paired comparisons was assessed using the tables of Kahan et al. (1973).

Results and Discussion
At the end of the slaughter line (T1), after 1.5 h initial rapid chilling (T2) and at 20 h post mortem (T3) ¥
core-temperatures were measured in Mm. triceps brachii, longissimus and semimembranosus, rest
40.1°C (T1), 28.1, 18.1 and 28.6°C (T2) and 1.9, 1.3 and 3.1°C (T3). At T1, pH values ranged from 6.2 10 o
pH probe no measurements were done after this time.

; _ . . . S . gt qual
Table 1 includes the combined effects of pelvic suspension and limb-weighting on major sensory meat g

Table 1 The effects of pelvic suspension and limb-weighting on physical-chemical and sensory proP®

ies 0 1 1,
“';f). B9
It ~ =3 [ 3
triceps brachii (TB), longissimus lumborum (LL), semimembranosus (SM) and semitenc-!mﬁub/1

Feid="
X ) o_1ovels © 0
Pelvic suspension Control P-lev sM

Property TB LL SM ST TB LL SM ST TB ~/

R L o0
Sarcomere length (um) 24 i 28 DA 5 Tl 5 < e NS p<.00' s
Minolta colour score NS
L'value S EE A aEe b - 536 480 - : NS NS
a'value < 136 188 - o LA 182 : NS NS
b'value B3 85, - M L IB0 S . NS gl
Drip loss % (Day6-Day1) {EBrai5a e il p (o g1 NS 23*'”025 NS
Cooking loss % Day 1 184 146* 176 - 166 17.7° 168 - NS p<®
Day 6 18.4 187 219 - 192 191 21.7 - NS NS 1
Shear force (kg/cm?) ; p“oo .
Day 1 46 38 41 - 48 47° 54° . NS p< P"O:J'
Day 6 39 35 36° - 38 4.0° 42° - NS <07 gi;fp
Panel preference (Day 6) - . - GB7™ . - . - o° - ] ol
@ = Figures with different superscripts differ significantly

Not determined
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M Cles INvestigated in the first experiment.

ey
gy of pelvi sus

pension and limb-weighting the longissimus and semimembranosus muscles were markedly

"y On the Dasis of a 2.0-2.2 um rest length) approximately 9-10% and 18-20%, respectively; counterpart control

fl

g
“Conyy e 14-15% and 9-10% during rigor. Despite the 20 kg weights, treated triceps muscles were similar in length

0 iR . : ! : e : .

ol er fObably the anatomical configuration of this muscle prevents effective stretching by the described method.
i ongisg; .

A \QSSQ NQissimus and semimembranosus muscles were not affected by the treatment.

Ohi Ws: reduced by more than 1 % in longissimus and semimembranosus muscles. Again, drip losses in the M.
COﬂtrQ| * Unaffected by the treatment. At day 1 cooking losses of stretched longissimus samples were significantly
.‘ nal my S. In semimebranosus and triceps brachii muscles this was not observed. At day 6 cooking losses were
fy, "SCles,

ol e
j;d i "Faf fo ::C;D;ion Of the triceps brachii muscles, pelvic suspension and limb-weighting resulted in a very significant reduction

Sy B 1. Although after one week of ageing these differences had become slightly smaller, they remained very
o :“J‘LOH e;?evance of these tenderness improvements for the consumer is nicely illustrated by the panel preference data.

:"‘"‘fil SQOFes od COmparisons (66.7%) indicated a strong preference for stretched muscle. In the remaining 5 comparisons

g Were similar.

:‘:"‘:I‘Ve{y. ; eXperiment average pH values of the semimembranosus muscle were 6.5, 6.3 and 5.8 at T1, T2 and T3,
ggvf‘.]jg“ ab|ze of the Carcasses destined for cooked ham production exhibited a pH <5.9 and was excluded from further
36»71 :QE”SQ ¢ 2the effects of pelvic suspension and limb-weighting on physical-chemical properties of semimembranosus
lde‘f":‘ :FS‘J\tS in 'iODemeS of semitendinosus are presented.

' ;:UeTch’ drieate that marked stretching had been achieved. The effects of the treatment were even more marked: at 27 to
ac:?‘”"‘ ‘\’%es fop Osses were 67%, cooking losses around 85% (days 1 and 6) and shear forces 63 (day 1) and 80% (day 6)
& “nd for controls. Taste panelist almost unanimously considered stretched muscle markedly more tender.
iy 2 T

T

b i Semim SCts of

em Pelvic suspension and limb-weighting on the physical-chemical and sensory properties of porcine M.
ranosus (SM) and semitendinosus (ST) muscle (Experiment 2; n=12)

Pelvic suspension Control P-level of significance
N on
N SM ST SM ST SM/ST
%

‘;V‘%l ( by s 4 2.6°@ - 1.8° - p<.01
T8y g Sl 3.9° - 5.8° - p<.01

1 17.6° : 21.0° 4 p<.01

T@'Qe g/C:i))’G 19.72 . 53 ob E 0<.01

h Day 1 3.7° : 5.9° i p<.01
¥enog %) Day 6 3.6° - 4.5° - p<.01

> 83.3* . 0°  41.6% p<.01
TME':':]'\:!'%WS 41.7% p<.05

UPergeri .
Cript differ significantly
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Ceoy ity A
il Us% Ntof the processing properties of stretched vs. control semimembranosus/semitendinosus muscle. While
iy
¥
1 hat th

8 . : , : ]
Shts were similar, stretched muscles took up 2.4% more brine, lost approximately 2% less weight during

e
Sulted iny 5 p,

,té@'ng et more yield. In overviewing these results (particularly the relatively low final yields), one must
quin Urnb? Procedure, necessary to study the behaviour of individual muscles, has undoubtedly hampered
| f‘lged 3 Ing. Clearly, the bruising effect and hence myosin extraction on the exposed surface was probably much
My iR - Was the case for surfaces 'shielded off’ by the netting procedure.

t cal Composition between treated and and control muscles were negligible. Sarcomere lengths, assessed

c
ured ang cooked product) were significantly different. The effects on shear force were marginal.
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Table 3 The effects of pelvic suspension and limb-weighting on the processing properties and chemical

M. semimembranosus muscle (Experiment 2; n=12)

Properties Pelvic suspension Control
Raw muscle weight (kg) 3.57 3—48_
Brine uptake (% of initial weight) 13.57°@ 11.84°
Cooking loss (% of cured weight) O3 13.96°
Cooking yield (cooked- : raw weight) 99.5 96.3°
pH 6.18 6.15
Moisture % 69.16 68.84
Protein % 19.22 19.60
Fat % 9.05 8.68
Salt % 1.48 1.44
Moisture : Protein ratio 3.61 3.52
Sarcomere length (um) 2.06° 1.54°
Shear force (kg/cm?) 1.52 1.67

@ = Figures with different superscript differ significantly

Conclusions
Pelvic suspension, possibly enhanced by limb-weighting, affects pork quality significantly. Not only ar
holding of fresh meat substantially improved, the enhanced processing properties make this techniqué

products manufacture. For these reasons the meat industry seems well-advised to seriously consider ad
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