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Introduction

Heat treatment at high temperature /above 100°¢C/
is more and more frequently used method in manufzcture
of protein products and preparaticns. It ceauses,
however, denaturation of proteins, to smaller or gree-
ter degree. It results in changes of physicochemical
and functionel properties of preparstions, effecting
their applications. The extent and run of these changes
are dependent not only on the applied parameters of
heat treatment but also on the properties and suscep-
tibility of the raw material itself to the denaturation
changes.

Since degree of heat denaturation plays an import-
ant role in the functionality and subsequent applica-
tion of protein preparztions, this study was undertaken
to provide information on heat treated rapeseed protein
in relation to better known changes in soy protein.

Material and lMethods

In the experiments, dehulled and ground soybean
seeds were extracted with hexane in order to remove oil.
The procedure with rapeseed was the same but removal
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of hulls was only pertial. The obtcined reals were then
reground to 0.2 mm. From the defatted reapeseed and soy-
bean flours protein isolates were obteinecd by the method
of acid precipitaetion. The extraction and coeguletion
of nitrogen substences of repeseed vere conducted et
pi 9.7 and 3.8, respectively, end thet one of soybeen

- &t pH 8.5 and 4.5. The precipitsted protein sediments
were washed and then neutralized to pil 6.8. The protein
suspensions /about 12 Di./ were divided into 4 batches
of about 500 g each. One batch was used s the experi-
mental control and the other taree were heested in auto-
clave at 105, 120 end 145°C for 2C minutes end ell
sanples were then freeze~dried.

The studies upon the functional properties of tne
obtained isolates covered the following determinetions:
NSI, water absorption capecity /vial/, fet absorption
capacity /FiC/, emulsifying capecity /EC/, enulsion

activity /EA/ end emulsion stebility /ES/, foen expan-
sion /FE/ end foam stability /F3/, viscosity end gela-
tion according to the methcds used in our laboretory/V .

Results and Discussion

The obtained protein preperstions fromn repeseec end
soybeen conteined about 62 and &7;, protein, respecti-
vely. The solubility of nitrogen substances in the con-
trol /non-heated/ samrle of rapeseed isolate amcunted
to 24.% /Table 1/. This low value, in cocmparison with
analogical sample of soy isolete may be explained by
the small solubility of rapeseed globulins under the
conditions of NSI determination - temperature 45°¢,
pH = 6.7 /2/. Heating of the sanples of isolates in
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the range of temperetures 105 - 145°C caused decrease
in solubility. However, nc repeated rise of NSI value
for the sample heated at 145°C was stated as it was
found in the case of the soy isolete /Teable 1/.

The subsequent increzse in nitrogen solubility of soy
isolate heated at 145°C may be expleined by the disso-
ciction and degradction of proteins to low molecular
weight substances /3/. It is also revealed by the consi-
derable decreasing in viscosity, weter absorption cepa-
city, emulsion stebility and especially gelation beha-
vioer of this sample /Table 1, Fig. 1/.
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Fig. 1. Effect of heating at 145°C on emulsion activity
JEA/ and emulsion stebility /EsS/ of rapeseed [1T]
and soybean isolztes []

The marked decressing of water absorption capacity wes
also demonstrated by the second method /Table 1/, i.e.
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the method applied in the case of easily soluble prepa-
rations. For the sample of soy isolate hected at 145°C,
only the emulsifying capacity and foam expansion were
maintained on the high level. It closely correlates
with the nitrogen solubility data. The results obtained
for soy isolates indicate that only heating at lower
temperatures e.g. 105°C may favourably improve some
functional properties such as water absorption capacity
/by 50%/, emulsion stability /by 27%/ and especially
viscosity /50-times/.

The changes of functional properties of rapeseed
isolates due to heat treatment were different. Heating
at high temperatures /120 and 145°C/ has not diminished
their functional properties, on the contrary, it has
enhanced some of them or maintained at the same level
compared to unheated rapeseed preparations. Gelation
properties were significantly improved. It was demon-
strated for 10% slurries of the preparations both in
neutral /Table 1/ and in alkali pH /8.5/.

The rapeseed preparations heated in the range 105-145°¢
were characterized by the somewhat better water and
fat absorption capacities. Besides it, in comparison
with soy proteins, rapeseed preperation heated at 145°C
showed good properties of water-protein-oil emulsion
formation, especially its stabilization /Fig.1/.

The present results as well as those obtained earlier
for heat treated protein preparations of rapeseed and
soybean show the different extent of deneturation
changes in these proteins. Simultaneously, discussed
results suggest higher heat stability of rapeseed -
proteins in comparison to soy proteins in the range of




temperatures 105-145°C, It may be due to different
native properties of rapeseed and soybean proteins
and/or by the influence of relatively high level of
non~protein substences /e.g. phenolic compounds,
phytates/, associated with rapeseed globulins. The pre-
sence of non-protein components, as it was reported /4/
has an influence on the hest stability of vegetable
proteins.
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