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INTRODUCTION

The use of non meat proteins to finely comminuted
meat products has been a common practice, in the last
two decades. Despite the remarkable commercial variety,
those which source is soy or milk, specially their
isolates, are still the most required by meat industry.
Working usually the meat industry, with low cost
formulations of critical stability, these protein materials
have made possible the appearance of new technological
solutions, being the pre-emulsification processing the
most important, allowing the stabilization of
significant amount of fat. Zayas, 1985, studding the
influence of this unit operation in the final features of
mecat products, pointed out an increasing yield and
stability.

Several technological parameters influence the
characteristics of an emulsion. However, its stability
depends mainly, upon the protein functional behavior
and the ratio to other major components (fat and water).
Earlier studies ( Hermansson, 1979; Schimdt, 1981;
Acton & al., 1983; Ziegler, 1984; Lin and Zayas, 1987;
Lee, 1987 ) emphasize the gelling ability and water
retention capability of protcins as important factors in
the control of emulsions stability, ranking bellow the
former theory of emulsification ( Hansen, 1960; Swift,
1961; Helmer and Saffle, 1963; Meyer, 1964 )

The objective of this study is to get useful information
about protein functionality in order to optimize pre-
emulsions processing concerning its stability For this
purpose, were evaluated the influence of pH, time,
temperature, NaCl and CaCl2 ionic strength and protein
concentration on solubility, free uptake of water and
gelling ability of two commercial protein isolates ( SOy
and sodium caseinate ).

MATERIALS & METHODS

Reference proteins

Soy protein isolate (SPI) ( IPSO-MR ) with 85.9%
protein, 8.5% water content, 3.8% ashes, pH 7.1 on 1%
solution and a sodium cascinate (Na Cas) ( BINDOX
050-Low viscosity ) with 90.8% protein, 2.7% water
content, 4.2% ashes, pH 7.5 on 1% solution were
purchased to Vacssen Schocmaker Chemische Industrie
B.V.-Holand.
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Fig 1- Influence of pH on Na Cas and SPI solubility.

In the same experimental conditions ( temperature and
buffer concentration- 10mM ) SPI solubility was only
slightly affected, in the tested pH range by the increase
of NaCl ionic strength ( fig. 2A). A better solubility
was observed when the assays were run at 50°C.( Fig.
2B ).Conversely, in Na Cas solubility profile was
differently affected by NaCl, being the influence of this
factor dependent on prevailing pH and assay
temperature. While a small decrease on solubility was
scen on the top side of the pH range (6-7 ), an
important improvement was found on pH ncar the
isoclectric point (Fig.3A-B). Changes in protein
solubility, caused by the addition of CaCl2 are shown
in Fig.4 and 5. In the concentrations tested , CaCl2 had
similar effects on SPI solubility when compared to
NaCl. Concerning Na Cas, this salt showed a negative
effect on solubility over the tested pH range, being its
action opposite to the NaCl, at pH 5.

Protein concentration has the same effect on solubility
of both proteins. At pH 6, solubility was not
significantly improved with increasing protein
concentration (Fig.6)

Absorption Capability

Water imbibing capacity- The dynamics of absorption
shown by the two proteins has rcaveled important
differences with development of drifts already observed
in former studies. Conceming SPI and in all
experimental conditions the absorption rate was limited
with a fast initial phase ( 80 - 90% of maximum value
in the first 10 - 15 min ), keeping the swollen particles
without disintegration for a long period of time. On
conversely, Na Cas showed, excepting around pH 4, a
progressive and continuous increasing of imbibed
water during the assay, being nccessary a long period for
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Fig.2A and B- Influcnce of NaCl ionic strength on
SPI solubility at 25 and 50°C.

complete stabilization (4 hours ) with tendency for
solubilization of the swelled particles ( Hermansson,
1979; Urbansky, 1983). Running the assays with
bidestiled water SPI showed higher water imbibing
capacity (WIC) (5.3 ml/g  0.02 ml ) than Na Cas (4.9
ml/g  0.02 ml).

The influence of pH and buffer concentration on WIC
for both proteins are shown in figure 7. Over the
tested pH range, values were progressively improved
with increasing pH, while buffer concentration had a
negative effect. Na Cas showed a behavior highly
dependent on pH, being more enhanced between pH 4
and 5.

The elfect of various temperatures on WIC of proteins
is quite different (fig.8).
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Na Cas Solubility at 25 and 50°C.
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Gel Formation

The influence of protein concentration, heat treatment
temperature and duration, on Na Cas dispersions
consistency index ( K ) and SPI gel hardness,
cohesiveness and adhesiveness are shown in table 1. The
results show that the evolution of the rheological
paramcters is mainly dependent on protein
concentration. Despite the improved values obtained
after heat treatment, no significant differences were
attained for the different temperature and time
operational ranges.
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