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o i The Cutaneus trunci (matambre) and Biceps femoris (carnaza cuadrada) muscles are used extensively in Argentina to prepare
dlf_ferent types of food. However these muscles have the disadvantage of being traditionally tough or their tenderness level varies from
animal to animal, hence if higher or at least a consistent level of tenderness could be guaranteed these muscles could be marketed at higher
d Prices.

::r;n ; It was well-demonstrated that tenderness improvement can be managed by the use of the refrigerated postmortem storage, however
sent In Argentina, the drawback of using the aging process for muscles of a low-commercial value is based on economics. Consequently, a
Fof Study was conducted to apply a calcium chloride treatment in combination with the aging process in order to produce tenderization and

o Increase market prices.

The mechanism of action of calcium-induced tenderization could be either described by the theory which postulates that calcium-
» dependent calpain proteolytic system is responsible for the postmortem proteolysis that results in meat tenderization (Koohmaraie, 1994)

tted or by "the calcium theory”, which suggests that a calcium-ion concentration of 0.1 mM induces the weakening of myofibrils and rigor

; linkages formed between protein filaments (Takahashi, 1999). Even though the aim of this research was not focused on establishing the

bein mode of action of the calcium-ion, it was our intent to demonstrate that the effect exerted by the calcium-ion on the muscle ultra structure is
Telated to meat tenderization.

eat For this research, two sets of samples were prepared to compare the tenderness level achieved: treated-samples (calcium chloride

I 'Ie;tment) and non-treated samples (no calcium), both set of samples were then vacuum packaged and aged at 1-2°C during 0, 1, 2, 3,4, 5
to and 7 days,

1 For the Biceps femoris muscle the traditional injection procedure was used to incorporate 10% (w/w) calcium chloride solution; but

In the case of Cutaneus trunci muscle, which is a thin and fibrous tissue, the best incorporation was obtained with a marination procedure.

) In order to avoid introducing undesirable flavors a trained panel evaluation was conducted to determine the maximum calcium chloride

" COncentration to be used. Panelists found that 0.25M calcium chloride solution was a suitable concentration to apply in both cases

cm (Gonzalez et al. 2000).

sed . Calcium-ion concentration and distribution was performed by taking aliquots from different areas of each sample, then digested and
eat calcium-ion was determined by Atomic Absorption Spectrophotometry. To evaluate the integrity of muscular protein network by SDS-
ing PAGE or by the light (LM) and transmission electron (TEM) microscopy the same set of samples were used, plus a 30 min.-slaughtered,
aak and a 20 hours-slaughtered water-injected or marinated muscles in order to separate the effects of water from the calcium effects.

ed; Tenderness was evaluated by the Myofibrillar Fragmentation Index (MFT) method, and by a consumer panel.

nes . Calcium salt was detected only in calcium-treated samples and was evenly distributed throughout the muscular tissue. The average
il calcium ion concentration in the tissue was 4.25 and 3.00 mg/g protein for B. femoris and C. frunci muscles. g )

e ) LM results showed muscular structural modifications, and also morphological changes were observed in muscular fibers, in the

SPace in between myofibrils, swelling of the adjacent regions of the sarcomere, and edema between tissue elements caused by aging

.OO Process but exacerbated by calcium addition. TEM confirmed the previous results, and the magnification helped in showing the
o Modifications of the surface ultra structure of muscle fibers, which indicated disruption of perimysium with an increase in the fascicular
SPace, rupture of the myofibrils -in the region of the Z-line area- and of the covering membrane leading to fragmentation of the fibers.
ged Protein degradation of calcium-treated and aged samples was also corroborated by means of the SDS-PAGE methodology, which
9f showed increase in low molecular weight protein bands and disappearance of desmin-like band.
o MFI scores of Cutaneus trunci muscle showed that marinated samples after three days of aging achieved a 58.5 % increase in
for tenderness compare to day 0 and almost the same value obtained after aging the non-treated samples during 7 days. Consumer panel
13 e,valflation included only calcium treated samples aged 3days and non-treated samples aged 7 days, it was found that there were not a
sa ) Significant difference between treated samples and non-treated samples, and when panelists were asked to choose between them, marinated
ed Samples were preferred because of tenderness.
15€ In the case of Biceps femoris muscle, the MFI values made evident once more that the calcium chloride injection produced higher
ch tende_mess level in a substantially shorter aging period, since the percentage of tenderness increment achieved by treated samples + 2 days
nt of 3ging (45.1% increase compared to day 0) was similar to those obtained with longer aging periods and even higher than the one obtained
as ‘N non-treated samples aged for 7 days (38.2%). Two consumer panel evaluations were carried out for this muscle, the first comparison
ncluded g control sample (C, without any treatment) and the sample injected with calcium chloride-aged 2 days (Ca2). In a second
S5~ “OMparison also evaluated was Ca2 vs. the sample aged 7 days (A7). A significant difference (p<0.05) was noted between both samples, C
re xg 10\22, with 71% of the members selecting the treated sample as the tenderer sample. There was not a significant difference between Ca2
in v
cal D bl This technological approach indicated that even for tough muscles such as Cutaneus trunci and Biceps femoris, the calcium
er Oride treatment was effective in reducing the postmortem aging time necessary to achieve an acceptable level of tenderness. Also it was
B mee':t°tf;s?ed that the calcium-ion participation in this process modified the tissue integrity, which was translated into an improvement of
: nderness.
e The effectiveness of the combined procedure to improve tenderness would allow the marketing of low-commercial-value meat
Products at better prices leading to a benefit for both, consumers and meat industry.
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