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5 study was 0 characterise the salt and process effects on meat ultrastructure in beef fresh sausage and
agnification m i :
;U-regulation 004 Annex I- under 115 and 71 whether the process undergone

modify the inter nal muscle fibre structure.

Methods

nroCessing
.\Pr:paru:cl from beef chuck [!‘atfning mark = 3) with a 3.2{10 3.5mm diameter mincing grid at 0°C
Fat in the mixture was If:ss m.—m_zu % :u'ul the 1'a|‘l|_u of coltaggmprnlcm was |5, Three salt concentrations
in the mixture: the first mixture without I\-a(}l addition (~cm’1lmll. the second including 8¢ of NaCl per kg of
w_g 04 salt) and the last with 16g of NaCl per kg of minced meat (1.6 % salt). Beef minced meat was

1yt 0°C before examination.

gparation 3 = : -
samples of about Smm™ were taken for each preparation and fixed overnight at 4°C by immersion in 2.5 %

wde in 0.1M sodium ce Iylate buffer, pH 7.2, Small blocks (I to 3mm") were ixed in 1% osmium
{lie same sodium cacodylate buffer for 1 hour at ambient temperature. The blocks were dehydrated through
Caradient and embedded in epoxy sin (TAAB, Eurobio France). Semi-thin sections (1.5pum) were stained
I ébluc and observed with an optical microsc Reichert Jung). An area presenting muscle fibres in a
I smte was selected for ultrastructure observations. Ultra-thin sections (90nm) were stained with uranyl
d lead citrate, and observed with a Morgagni electron microscope using a 90KV acceleration voltage.
s were made using a numeric camera system coupled with the microscope.

Discussion
ng effects on fib

tructural level, myofibrils :p their normal alignment (1B) or show undulation or torsion of the
es (1C). At low magnification (1A), torsion due to mincing is evident, that at higher magni ication (1C) is
s of normal A and 1 band
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= vincing effect on A: muscle fibres,

at g d ora i i i fibrils ([
. ion didn’t modify the general structure of the fibres (D, 3 fibres are seen) and myofibrils (D and

ecto 8 x o p o 7 I i 2
on the sarcome ially along the Z line as shown by arrows on the micrograph E.
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A 1.6 % salt concentration led generally to heterogenous changes. In micrograph F, the Seile
myofibrils was preserved with Z and M lines still visible (about 50% of the oberved fields). | |I:' ’
diminished and the “alignment organisation” of the myofilaments is less evident. In the la“ﬁcvcr. the
ultrastructure of the myofibrils was destroyed with an important loss of the integrity of the sare St mierg 4
(50% of the observed fields). omere ang of

ral nlu’]]" "

5 == 5 k! e
, " --"n& Al T, b

with 0.8% salt F and G : minccmuscle ixd with 1.6% salt,

According to Offer and Knight (1988) and Ripoche er al. (2001), the main results indicate that salt madifi
sarcomere ultrastructure depends on salt concentration. Theses changes, which seem to begin by a solubilisation
Z line, are probably due to the interaction between the increase of the ionic strength and the mincing effect. Imy
differences in preservation seen in the same preparation (micrographs F and G) suggests a heterogeneity
concentration in the muscle. Ripoche ef al. (2001) observed that the sarcomeres and Z lines of sausage meat Wil
salt are totally destroyed. However, the preparation was based on pork muscle. These results indicate @
behaviour of myofibrils in the presence of salt depending on the muscle species used in the preparation.

Conclusion

A previous classification system of the extent of muscle alteration during processing of pork cannot be appli
to beef treated by similar mincing and salt. Beef shows better preservation of myofibrils even with
concentration.
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