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Effect of Salt Type on the Emulsifying Properties of
Water-in-oil Emulsions Prepared with Diacylglycerol without an Emulsifier
Mari Midorikawa

Kyouko Ohashi  Atsuko Simada

The effect of various types of salt on the properties of water-in-oil emulsions prepared with diacy-
lglycerol (DAG) without the addition of an emulsifier was examined. Aqueous salt solutions cont-
aining 0, 0.025, 0.05, 0.1, 0.25M and 0.5M concentrations of NaCl, KCl, CaCl,, MgCl,, Na,SO., K,
SO and MgSO, were each separately used as aqueous phase. The same volume of DAG and each
salt solution was emulsified at 10,000 rpm for 5 min. The emulsion stability, the particle-size dist-
ribution and the flow behavior of each emulsion were measured. The emulsion stability was mark-
edly increased by the addition of all types of salt tested, the stability depended on salt concentration
up to 0.IM. In spite of the combination of different anion, this effect was stronger for those salts
having a divalent cation than a monovalent cation. On the other hand, the particle-size distribution
of the all of the emulsions was similar, regardless of the type of salt or its concentration. A high
salt concentration had a greater effect and increased for those salts having a divalent cation than
a monovalent cation on flow behavior. From these results, we thought that divalent cations in the

emulsions would have strengthened the film of the oil-water interface.
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Table1. General properties of the TAG and
DAG oil samples

Property Sample
TAG DAG
Fatty acid composition (%)
C16:0 571 3.1
C18:0 22 13
Cl18:1 36.2 378
C18:2 46.7 48.6
C18:3 8.2 85
C20:1 0.9 0.7
Total 100.0 100.0
Tocopherol content  (ppm) 1,058 1,029
Specific gravity (20°C) 0.914 0.926
Surface tension (25°C) (mN/m) 35.0 34.5
Interface tension(25°C) (mN/m) 235 12.5
Viscosity(20°C) (mPa*s) 63.8 78.6
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Fig.1 The time vs the salt concentration of the DAG emulsions during storing at 70°C.
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Fig.2 Mean dropled sizes and their standard deviations for emulsions prepared with DAG using various

concentration of salt solutions.
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Fig.3 Flow curves for emulsions prepared
with DAG using NaCl solutions.
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Table.2. Consistency index, Flow behavior index and Casson's vield for emulsions prepared with

DAG using various concentration of salt solutions (20°C)
Salt C(M) K(Pa-s) n Sc(Pa) Salt Cc(M) K(Pa*s) n Sc(Pa)
H,0 0 0.486 0.588 0.305
NaCl 0.025 1.417 0.373 1.23 Na,SO, 0.025 1.33 0.401 1.034
0.05 1.998 0.385 1.6 0.05 1451  0.386 1.163
0.1 2.286 0.339 1.965 0.1 1.529 0.375 1.261
0.25 2461 0.357 2.057 0.25 1539 0.373 1.268
0.5 2496 0.358 2.082 0.5 1.626 0.374 1.33

KCl 0.025 1.555 0.424 1.174
0.05 2.01 0.386 1.611

0.1 2121 0377 1.724
0.25 2.536 0.355 2129
0.5 2.673 0.352 2.256

K;SO, 0.025 1334 0.374 1.101
0.05 1.685 0.362 1.389

0.1 1.792 0.355 1.491
025 - 1.839 0.346 1.564
0.5 1.679 0.372 1.378

CaCl, 0.025 2033 0.393 1.611
0.05 2.287 0.37 1.864

0.1 266 0347 2.249
0.25 2.751 0.346 2312
0.5 2.845 0.343 2.409

MgSO, 0.025 146 0.433 1.099
0.05 1.659 0.412 1.286

0.1 2.01 0.382 1.62
0.25 2:156 0.375 1.756
0.5 2.238 0.366 1.841

MgCl, 0.025 1.938 0.397 1519
0.05 2.342 0.367 1.917

0.1 2578 0.354 2.149
0.25 2.825 0.342 24
0.5 2.899 0.341 2.464

C: Concentration K; Consistency index n; Flow behavior index Sc; Casson's yield value
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