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INTRODUCTION

he 0%

Amongst the proposed methods to reduce salt in processed meats (sodium content reduction), it can be foldeeet o

that substitutes sodium chloride by other chlorinated salts (Hand et al., 1982; Maurer, 1983: Terrell, 1983;
1984; Frye et al., 1986; Pasin et al., 1989).

Knowledge of the velocity of which salt and/or cure ingredients migrate is very important to establish the reqmred uoﬂ
for a good distribution and to optimize the methods that contribute over ingredient penetration, diffusion and distriD? 1978
like injection, tumbling and/or massaging, resting periods and electrical stimulation (Ockerman and Organisci o
Ockerman and Dowiercial, 1980; Ockerman and Kwiatek, 1985; Kemp and Fox, 1985). Diffusion coefficient n,ate
to know said velocity. It has been experimentally determined apparent coefficients (Da) for chloride, nitrite a%
in pork and beef (Dussap y Gros, 1980; Fox, 1980; Gros e al., 1984; Gonzalez-Méndez et al., 1985; Djelveh a
1988). There were not found studies on Da for sodium (Na) and potassium (K) ions nor their mixtures.

i
The objective of this study was to experimentally determine the behaviour of diffusion velocity for NaCl and ko
their ionic form (CI', Na* and K"), added individually or mixed to pork m.longissimus dorsi.

MATERIALS AND METHODS
pso¥
ch

Pork longissimus dorsi, 24 hours post-mortem, free of the pale, soft and exudative condition was used. E2
was cut in four parts.




;y

Methog

An acrylic mold containing the muscle and salts was used (Gonzélez-Méndez et al., 1985).

Salt mixtures

Sodium and potassium chloride (Sigma) with a 99.5 and 99.9% purity, respectively, were used. Mixtures of NaCl:KCl
:ler_e; M1 (100:0), M2 (80:20), M3 (60:40), M4 (40:60), M5 (20:80) and M6 (0: 100). Every mixture was applied to

Plece of muscle randomly selected.

Dry salting

IE{V €1y mold was assembled and the muscle's free surface was put in contact with 60g of salts accordingly to Gonzalez-
*ndez et al. (1985). Salting was done at 2°C for eight days. Two repetitions were done for each salt mixture.

Sample preparation

Every salted muscle was sectioned in 1¢m thick slices (Gonzélez-Méndez et al., 1985).

Sod; . :
Odium, potassium and chloride analyses

hese analyses were done on each muscle slice. Sodium and potassium were analyzed by atomic absorption
rophotometry by emission (Varian Sectra AA-20) accordingly to Grijalva et al. (1990). Chloride quantification
done with a chloride analyzer (Corning, model 925) following the method by Gonzilez-Méndez et al. (1985).

A e ] .
PParen; diffusion coefficient calculation

fre, S Was done using the equation by Dussap and Gros (1980) on its logarithmic way. Concentration (C) of each ion
ﬁmr:ﬁeach muscle slice was determined through the length (z) of the muscle piece. Values of In C were plotted as a

0 of 2. From a simple linear regression slope Da was calculated which is equal to -1/4Dat.

Stat: o
"listica) analysis

The gy, .. .
ﬁofnstatlstlcal Analysis System (SAS 1986) was used. Tukey's test (P<0.05) was used to compare average ion's Da
€ different mixtures.

Rg
SULTS AND DISCUSSION

Iy

dig); 1 shows Da values from sodium, potassium and chloride for each studied mixture. The value for the apparent

This von Coefficient for chloride ion agreed with the ones reported by Fox (1980) and Gonzélez-Méndez et al., (1985).

Na al“? ranged from 2.32 to 2.83 x 10 cm?/sec and they were not significant different (P>0.05). This shows that
lons have no influence on chloride ion migration.

D

Ay

p%&:ihles. for sodium ranged from 1.04 to 3.06 x 10 cm?/sec, they were not significant different (P>0.05). For the
" ion, the apparent diffusion coefficient was 1.76 to 3.26 x 10 cm?/sec and there was no difference (P>0.05).



Both ions showed similar Da range. No Da values were found, for this two ions, in the literature.

CONCLUSION

De
The experimental model and its mathematical expression used in this study were confirmed by means of chlol’ldes e
determination. This value was not different (P>0.05) between different mixtures, and it was found to be similar !
ones reported in the literature.

Itis suggested to continue this kind of experiment in order to understand the reasons of Da variation for Na and > i h
is probable that part of this is due to variability of tissue content (connective, adipose, etc.) in the meat material,
could interfere with ion migration.
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Table 1. Apparent diffusion coefficient (Da) for sodium, potassium and chloride ions (10° cm?¥sec).

MIXTURE SODIUM POTASSIUM CHLORIDE
Ml 3.06+0.104 2.57+0.967
M2 2.56+0.388 3.02+0.418 2.49+0.189
M3 2.41£1.061 1.97+0.128 2.83+0.678
M4 2.95+0.198 3.26+0.352 2.48+0.310
M5 1.04+0.215 2.470.675 2.49+0.048
M6 1.752+0.604 2.3240.148




