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Optimization of the Conditions for the O/W Emulsion
Containing ®3 Polyunsaturated Fatty Acid
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Abstract

The stabilities of O/W emulsions (lipophilic core material : lipophobic wall material=3:2, w/w) containing
various kinds of emulsifiers were compared to determine the optimal conditions of the HLB (hydrophilic
lipophilic balance) value, the concentration and ‘composition of emulsifier, the ratio of core material to the
wall material, and the concentration and composition of polymers in the wall material. The effect of different
chemical types of emulsifiers and the influence of single vs. binary emulsifier systems were compared with 13
kinds of emulsifier HLB values of 0.6~16.7 at the concentration of 0.50%(w/w). The emulsion system was
stable (more than 99.0 of ESI value) when the HLB value of the emulsifier was more than 11.0 or less than 2.
8 of emulsifier HLB value. But it was unstable (less than 40.0 of ESI value) at the HLB value of the
emulsifier between 3.4 and 8.6. Especially, we could find out the emulsion containing the emulsifier of
polyglycerol polyricinoleate (PGPR, HLB 0.6) became stable creamy state. And, the ESI value of binary
emulsifier system containing 0.25%(w/w) of PGPR and 0.25%(w/w) of polyoxyethylene sorbitan monolaurate
(PSML, HLB 16.7) was higher than that of any single emulsifier system at the concentration of 0.50%(w/w).
The highest emulsion stability was obtained in the liquefied wall material composed of 0.25%(w/v) of waxy
com starch and 0.50%(w/v) of agar.
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Table 1. Effects of various kinds of emulsifiers and incubation time on ESI of O/W emulsion

) . ESI” value at various kinds of incubation time
Kind of emulsifier (HLB)

10” 207 40 60” 90% 1207
Palyglycerol polyricinoleate (0.6) 100.0 100.0 100.0 100.0 100.0 100.0
Glyceroi-1-monooleate (2.8) 100.0 100.0 99.8 99.8 99.5 99.5
Propyleneglycol monopalmitate (3.4) 275 204 20.4 19.5 19.5 193
Glycerol-1-monostearate (3.7) 24.8 21.0 20.7 20.7 19.8 19.4
Glycerol-1-monolaurate (4.0) 304 29.7 29.1 28.6 272 253
Sorbitan monooleate (4.3) 90.8 79.6 74.1 71.6 67.1 62.0
Sorbitan monostearate (4.7) 90.1 79.4 66.4 56.3 448 329
Sorbitan monopalmitate (6.7) 30.8 24.7 24.7 221 17.6 17.6
Tetraglycerol monooleate (8.6) 100.0 100.0 99.4 99.0 98.1 973
Sucrose monostearate (11.0) 100.0 100.0 100.0 100.0 99.5 99.2
Polyglycerol monooleate (13.0) 100.0 100.0 100.0 100.0 100.0 100.0
Polyoxyethylene sorbitan monooleate (15.4) 100.0 100.0 100.0 100.0 100.0 100.0
Polyoxyethylene sorbitan monolaurate (16.7) 100.0 100.0 100.0 100.0 100.0 100.0
"Emulsion Stability Index (%).
YIncubation time (min).
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