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ROTEINS DURING EMULSIFICATION.

J .

The aim o tigate if there exists a competition between

various kin pro ‘ormation of protein films as sugge btcn by Schut
(1), 1.e. a preference tein(s) over others to be adsorbed at the fat-
water interface. Another object, closely related to the first, was whether a
protein fi once forme >placed by another protein or not. And finally

the role played by the
in the formation and stabilits " meat emulsions was inve

protein particles (meat- and connective tissue)
stigated.

Extraction procedures and definitions.

All extractions were so performed as to imitate as closely as possible the normal

sroduction, viz. the minced meat was chopped with 60 7
of either 0.02 M KC1l or 0.35 M ARCI solution in a normal bowl chopper, followed by
i ] 3

rapid dilution with the same solution and immediately centrifuged.

a) Meat proteins soluble in 0.02 M KCl are designated as the Water-Soluble
Proteins, WSP.

b) Meat proteins insoluble in 0.02 M KCl but soluble in 0.35 M NaCl are referred

te as Salt—Soluble Proteins, SSP.

Mixing the residue from a) with 2 7 solid NaCl, followed after two hours by

NaCl solution and centrifuging resulted in two layers,
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dilution with 0.35 M
viz. SSP and a residue.
d) Chopping with 2 7 solid NaCl instead of mixing produced three distinct layer
viz. SSP, a swollen granular fraction, designated as K-fraction (1) and a
residue R. The insoluble fractions were refined by washing.
As a comparative protein a sodium caseinate solution was used. The experiments
were performed with WSP, SSP, K, R and sodium caseinate, SC.

Emulsifying Capacity (EC) - determination.

The Swift system (2) was used with some modifications, the most important of whi
was that the emulsification of soybean oil was performed under vacuum. The

upon electrical conductivity according to Moerman
0.4 7 protein solutions in 0.35 M NaCl
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endpoint indication was
(3). Unless otherwise stated, 50 grams
were submitted to the test.
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Results and discussior

1. Competition between the proteins of WSP and SSP and sodium caseinate
(intra-competition).

Increasing quantities of 0il were pre-emulsified under vacuum in a Sorvall mixer,

into 200 gram lots of the three solutions, which all contained 2 7 NaCl and | %
protein, except SSP which contained 0.6 7 protein. The term "pre-emulsified" is

used to indicate that the amounts of oil chosen, were smaller than those needed
to turn the emulsion in the EC-test. The emulsions were then centrifuged for 20
minutes at 48 200 x g, resulting in three layers, i.e. oil, emulsion and water.
The water layers were analysed for remaining pro tejn, diluted with 0.35 M NaCl
solution to the standard 0.4 7 protein concentrati and submitted to the EC-test.
The resulting EC-values are plotted in figure la against the protein consumed by
the pre*““ulsification, as a percentage of the initial protein. The amounts of
pre-emulsified oil are indicated by different symbols
Since the water layers of the SSP-emulsions with more than 100 grams of oil
ontained less than 0.4 7 protein, the EC-tests were a] 50 performed with 0.3 Z
Protein in this case. Where this concentration was too high for the last two
points, these were found by extrapolation in accordance vlth‘the linear relation-
ship between EC and SSP concentration in the corresponding water layers.
eps of the EC-curve ¢f SSP after pre-emuls sification indicate t&at
with different EC. Apparently the proteins with

are preferentially adsorbed at the fat-water interface.
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By determining the protein content of
the bottom included), obtained after
the right hand side of fig. 10, the origin of
wa ed. Fig. shows how much soluble protein SP, so either WSP or SS
total
of

The same holds for the fractions of K and R that

the pro
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up in the emulsion layer. It can be seen that
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hat are found in the emulsion layer ar

the p
constant.
bination with SSP, but in combination with WSP a great af 3
the emulsion layer is observed. From fig. 1i it can also be seen that
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