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ABSTRACT

Rapid drying of liquid lipid emulsified with a solution of an entrapping agent can allow the
encapsulation of lipid droplets into the powdery matrix of the entrapping agent. One of the
advantages added by the entrapment is retardation of lipid oxidation due to the diffusional
barrier of the matrix against oxygen. The possibility in use of SPI and soybean peptide as an
entrapping agent for liquid lipid entrapment was studied from viewpoints of their effects on the
diffusion of oxygen and on the oxidation kinetics of a lipid. The diffusion coefficients Dapp of
oxygen through pullulan films containing SPI or soybean peptide were measured. They were
in an order of 10~° m?/s, which was much larger than the D,,, through pullulan film containing
neither. This indicates that the addition of SPI or soybean peptide to pullulan gives unfavorable
effect on the retardation of lipid oxidation. An addition of soybean peptide to linoleic acid
(LA) retarded its oxidation to some extent, while an addition of SPI did not. Soybean peptide
was supposed to have a suppressive effect on the initiation step of LA oxidation. Oxidation
progresses of LA entrapped into powdery matrixes of pullulan itself or pullulan containing
soybean peptide were simulated by solving numerically the mass balance equations in terms of
oxygen and LA within the powdery matrixes under some conditions. The simulations suggested
that a finding of an entrapping agent where the D,,, is in an order of 10~'* m?/s or less is
inevitable for retardation of lipid oxidation by the diffusional resistance of a matrix against
oxygen. KRep. Soy Protein Res. Com., Jpn. 14, 117-121, 1993.
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Fig. 1. Diffusion coefficient of oxygen at 25T
through pullulan films containing SPI or
soybean peptide.
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Fig. 2. Oxidation of linoleic acid at 50°C with SPI,
soybean peptide or neither.
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Tablel. Values of parameters used in the simulation
of oxidation progress of linoleic acid
entrapped into pullulan matrix with or with-

out soybean peptide

Cu 1600 mol/m?

Dapp shown in Fig. 3

I8! 6.34 mol/m? « atm

K 0.065 mol/m?

Km 5.53x107% s7!

Pxi 0.2 atm

To shown in Fig. 3 as dp
T 323K

Y, 0.977 or 0.991

% 1.0 mol-0,/mol-lipid
é 0.48

Yo

Doy dp [

n (=) (m*/s)  (mm) (=)
~ sl 0 0877 - - -
1 0.977 5.8x107'* 0.2 0.0976
2 0.977 5.8x107'!' 3.0 1.46
3 0.991 1.1x107° 0.2 0.0225
"4 0.991 1.1x10°% 3.0 0.338
L 5 0.991 1.0x10"'* 0.2 0.774
6 0.991 1.0x107'" 0.2 2.35
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Fig.3. Simulation of oxidation progress of linoleic acid extrapped into
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pullulan matrix with or without soybean peptide.
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