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Fig 2 Particle size distribution of freshly prepared
emulsion as a function of freezing (F),
pasteurization (P), sterilization (S) processes and L.
perfoliatum seed gum concentration (0, 0.3 and
0.6%)
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Fig 1 Average diameter of fresh emulsion as a
function of freezing (F), pasteurization (P),
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concentration. (C is control sample)
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Fig 4 The microscopic structure of fresh emulsions containing different L. perfoliatum seed gum concentrations
during various thermal processes (a:0, b:0.3 and c:0.6%; C:control sample, F:freezing, P:pasteurization,
S:sterilization processes.
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Table 1 Power law model parameters for emulsions with different L. perfoliatum seed gum
concentrations and thermal processes.

Freezing Pasteurization Sterilization Control
0 0.3 0.6 0 0.3 0.6 0 0.3 0.6 0 0.3 0.6
k 0.006 1.015 3.063 0.004 1.772 1.984 0.788 7.595 9.077 0.049 4.920 18.780
n 0.9719 0.3644 0.3590 0.9787 0.4480 0.3319 0.6094 0.3905 0.4231 0.9269 0.4730 0.3810
R? 0.95 0.98 0.99 0.99 0.99 0.93 0.99 0.93 0.96 0.99 0.98 0.97

The standard deviation for all data is smaller than 2%
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Fig 5 Effect of different L. perfoliatum seed gum
concentrations and thermal processes on viscosity-
shear rate profile of emulsions (¢: 0%, [J: 0.3%, A:

0.6%, F:freezing, P:pasteurization, S:sterilization

processes).
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Effect of freezing, pasteurization and sterilization on physical
properties of oil-in-water stabilized with Lepidium perfoliatum
seed gum and whey protein concentrate

Koochaki, A. **, Hesari-nezhad, M. A. ?

Associate Professor, Department of Food Science and Technology, Faculty of Agriculture, Ferdowsi University
of Mashhad
PhD Student, Department of Food Science and Technology, Faculty of Agriculture, Ferdowsi University of
Mashhad
(Received: 93/11/11 Accepted: 94/3/5)

Effects of Lepidium perfoliatum seed gum (LPSG) concentration (0, 0.3 and 0.6 wt%) and different
processing treatments (freezing, pasteurization and sterilization) on physical and stability of oil-in-
water emulsion prepared by whey protein (6 wt%) was investigated. For this purpose, particle size
distribution, creaming index, microscopic characteristics, viscosity and flow behavior of emulsions
were studied. Results showed that thermal processing increased the particle size of dispersed phase.
Results also showed that the damage of membrane surface at high temperature such as sterilization
was higher than other temperatures. At low Lepidium perfoliatum seed gum concentration, the
emulsions were somewhat more resistant to thermal processes. However, at higher gum
concentrations (0.3 and 0.6%), thermal processing did not have a negative effect on the emulsion
stability. The viscosity and consistency coefficients also increased with increasing gum concentration.
Shear thinning behavior for emulsions at all thermal treatments were also observed. Therefore, adding
LPSG to the emulsion could increase its stability to the thermal processing.

Key words: Lepidium perfoliatum seed gum; Emulsion stability; Freezing; Pasteurization;
Sterilization
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