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Effects of Egg Yolk Components and Added Salt on

the Emulsifying Properties of Diacylglycerol
Kyoko OHASHI and Atsuko SHIMADA

The fractions mainly containing high-density lipoproteins (HDF) and low-density lipoproteins
(LDF) were separated from hen egg yolk. Oil-in-water emulsions to simulate mayonnaise were
prepared with egg yolk, HDF or LDF, 3.5% acetic acid and triacylglycerol (TAG) or diacylglycerol
(DAG). The same amounts of HDF and LDF as those present in the egg yolk were used for the
preparation, and the volume of the aqueous phase of the emulsion prepared with HDF or LDF was
adjusted to the same volume as that of the egg yolk by adding water. The flow behavior and oil-
particle-size distribution of each emulsion were respectively determined by a cone-and-plate
viscometer and a fine-particle-counting analyzer. Each emulsion was centrifuged. The stability of
the emulsion was evaluated by the volume of the remaining emulsified layer after centrifugation.
The viscosity of the emulsions prepared with HDF was lower than that of the emulsions prepared
with egg yolk for both TAG and DAG. The emulsion prepared with LDF showed markedly higher
viscosity than that prepared with egg yolk when TAG was used, this effect being similar, although
much less pronounced, when DAG was used. Emulsions containing sodium chloride in the
concentration range of 1-5% in the aqueous phase were prepared, and the same determinations
were conducted. The addition of 1% salt increased the viscosity of the emulsions prepared with
HDF whether TAG or DAG was used. Above 2% of added salt, the HDF emulsions would not
form when TAG was used, although slightly unstable HDF emulsions formed when DAG was
used. The viscosity of the TAG emulsions prepared with LDF decreased gradually with increasing
concentration of salt, although those prepared with egg yolk increased with increasing salt
concentration. The DAG emulsions prepared with LDF became unstable by adding salt, although
the addition of salt below 2% increased the viscosity of the DAG emulsions prepared with egg
yolk, before becoming unstable with salt addition above 3%. It is concluded that LDF does not act
favourably as an emulsifying agent for DAG, while HDF is probably more favourable for DAG
than for TAG. Further experiments are needed to clarify the action of these fractions on DAG.
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DHEE
Index TAG DAG

Fatty acid composition (%)

C16:0 5.7 3.1

Cl8:0 2.2 1.3

C18:1 36.2 37.8

C18:2 46.7  48.6

C18:3 8.2 8.5

C20:1 0.9 0.7

Total 100.0 100.0
Tocopherol content (ppm)

Total 1.058 1.029
Acylglycerol composition (%)

MAG 0.2 1.0

DAG 1.4 87.1

TAG 98.4 11.9

Total 100.0 100.0
Specific gravity (20C) 0.914 0.926
Surface tension (25C) (mN/m) 35.0 34.5
Interfacial tension (25C) (mN/m) 23.5 12.5
Viscosity (20C) (mPa-s) 63.8 78.6
Color L 98.16 99.98

a —-0.82 —0.88

b 6.77 4.52
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K S K S
% (wiv) " ¢ " ¢
(Pa-s) (Pa) (Pa-s) (Pa)
0 19.5 0.37 14.3 50.1 0.31 43.6
1 49.5 0.32 37.2 79.8 0.26 69.1
E.Y 2 59.2 0.31 44.3 98.7 0.25 90.1
3 70.5 0.29 56.2 80.8 0.25 69.6
5 76.3 0.27 61.9 X X X
0 6.7 0.26 13.2 11.8 0.27 9.2
' 1 47.9 0.09 42.7 39.5 0.01 37.2
HDF 2 X X X * * *
3 X X X %k %k *
5 3 £ S ES ES K *
0 74.1 0.27 67.3 65.3 0.15 57.9
1 58.7 0.23 52.8 62.7 0.18 57.1
LDF 2 40.3 0.29 34.0 44.2 0.22 35.1
3 40.2 0,28 34.1 — — —
5 39.2 0.31 33.7 — — -
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