ANALYTICAL SCIENCE & TECHNOLOGY

(Journal of the Koreun Society of Analytical Sciences;
Vol. 7, No. 2, 1994

Printed in the Republic of Korea

W/Od watA|e waletdd A0l ANHAM 2| wijetEx|T2f
HLBZ! 2] #H 73

zEa’ - Agae ojag
g et A B e
A Eo gl T o] gl TAlE
(1994. 6. 10. =)

Relationship between Emulsion Stability Index and HLB Value of Emulsifier
in the Analysis of W/O Emulsion Stability

Pahn Shick ChangT, Myung Gon Shin*, and Won Myo Lee
Department of Food Science and Technology, Seoul National Polytechnic University, 172,
Kongnung-Dong, Nowon-Ku, Seoul 139-743, Korea
*Rice Utilization Research Center, Korea Food Research Institute, San 46-1,
Baekhyun-Dong, Bundang-Ku, Songnam, 463-420, Korea
(Received Jun. 10, 1994)

Abstracts : The stability of W /0O emulsions (milk fat : water=4 : 1, w/w) containing
various emulsifiers was compared to determine the effect of different chemical types of
emulsifiers in relation to the change of HLB value caused by emulsifier type and the influ-
ence of single vs. binary emulsifier systems. These variables were compared at emulsifier
HLB values of 0.5~16.7 and at emulsifier concentrations of 1.0~3.0%(w/w). Eleven
emulsifiers used as 11 different single mixtures and 16 different binary mixtures were
evaluated in W/O type emulsion systems containing 20.0%(w/w) of water in milk fat.
This W /O emulsion was stable (more than 90.0 of ESI value) in the range of low value of
emulsifier HLB (less than 4.7 of HLB value). All the ESI values of binary emulsifier
systems were higher than those of single emulsifier systems. But, the influence pattern of
emulsifier HLB on this emulsion stability in single emulsifier systems was very similar to
the trend in binary emulsifier systems.
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Table 1. §-34A19) F57 9 F= 3ol 2|3 W/ 0¥ #3ibd =2 AA1H <] H8

%’*;“g F *:;“ #3442 27371200 ©H& ESIZ) W3}

HLBZ (%, w/w) 108 20% 408 60%- 90%-
Glycerol-1-monori- 1.0 100.0 99.6 99.5 9.5 99.5
cinoleate(0.5) 1.5 100.0 99.0 99.0 99.0 99.0

2.0 100.0 100.0 100.0 100.0 100.0
3.0 100.0 100.0 100.0 100.0 100.0
Sorbitan trioleate 1.0 95.2 89.5 85.7 85.4 85.4
(1.8) 1.5 95.7 93.9 85.8 85.4 85.8
2.0 95.4 95.3 95.3 95.1 95.1
3.0 93.0 90.2 90.2 90.2 90.2
Glycerol-1-1mono- 1.0 96.0 85.6 83.9 83.9 83.9
oleate(2.7) 1.5 98.3 93.0 91.9 90.9 90.8
2.0 100.0 98.3 93.6 91.2 91.2
3.0 100.0 99.1 93.2 92.1 92.1
Propyleneglycol 1.0 100.0 100.0 90.8 90.7 90.7
monostearate(3.5) 1.5 100.0 100.0 98.4 98.4 98.4
2.0 100.0 100.0 98.4 98.4 98.4
3.0 100.0 100.0 100.0 100.0 100.0
Sorbitan 1.0 76.1 62.2 56.3 56.3 56.3
monooleate(4.3) 1.5 100.0 100.0 100.0 98.0 98.0
2.0 100.0 100.0 100.0 99.2 99.2
3.0 100.0 100.0 100.0 99.8 99.8
Sorbitan 1.0 56.2 56.2 56.2 55.7 55.7
monostearate(4.7) 1.5 100.0 100.0 98.3 96.1 96.1
2.0 100.0 100.0 100.0 98.3 98.3
3.0 100.0 100.0 100.0 99.2 99.2
Sorbitan monopal- 1.0 94.6 88.3 61.4 43.8 43.9
mitate(6.7) 1.5 84.2 65.9 44.3 41.1 41.1
2.0 41.1 40.9 40.9 40.9 40,9
3.0 32.7 32.1 32.1 32.1 321
Sorbitan monolau- 1.0 18.3 14.5 8.5 8.5 : 8.5
rate(8.6) 1.5 36.6 35.8 4.1 34.1 33.9
2.0 34.2 33.6 34.2 34.2 34.2
3.0 55.4 55.2 48.7 48.7 48.7
Polyoxyethylene 1.0 98.1 88.1 55.8 35.4 26.2
sorbitan 1.5 98.1 90.2 62.4 40.7 34.3
tristearate(10.5) 2.0 98.1 99.6 65.4 43.9 38.4
3.0 100.0 99.8 69.7 55.1 50.9
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Polyoxyethylene 1.0 98.3 85.3 71.4 41.7 41.3
sorbitan monostea- 1.5 9.1 90.2 80.2 41.2 41.2
rate(14.9) 2.0 96.7 88.6 78.1 51.9 4.9
3.0 98.0 96.1 87.4 77.8 57.6
Tween 20(16.7) 1.0 96.2 80.7 50.6 40.1 40.1
1.5 100.0 89.2 56.4 42.6 41.5
2.0 100.0 90.4 64.8 51.4 50.8
3.0 100.0 98.6 85.4 79.6 77.2
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