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Table 1 The single—phase area of different Tween/
alcohol / ethyl butyrate / water MEs with K,, as 1:1

(the triangle area is treated as 1)
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vk & 80 0.56 9:1,8:2(191,L.82)
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Table 2 The single—phase area of different Tween 80/

short—chained alcohol / ethyl butyrate / water MEs with

K,=1:1 (the triangle area is treated as 1)
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Fig.3 The pseudo—ternary phase diagrams of Tween 80/ ethyl alcohol / ethyl butyrate / water MEs under different K,, values
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Table 3 The single—phase area of Tween 80/ ethyl alcohol / ethyl butyrate / water MEs with different K,, values

(the triangle area is treated as 1)

ALK, {8 LR @ AR A FR R R (BB A 5 b AR )
1:4 0.54 9:1(191)
1:2 0.52 9:1(191)
1:1 0.56 9:1,8:2(191,182)
2:1 0.50 9:1,8:2(191,182)

4:1 0.52 9:1,8:2,7:3(191,1.82,1.73)
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Fig4 The conductivity (a) and size distribution (b) of Tween 80/ ethyl alcohol/ethyl butyrate / water MEs along

the L91 fully dilutable line with different water contents
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Table 4 The size distribution of Tween 80/ ethyl alcohol / ethyl butyrate / water MEs along the 191 fully dilutable

line with different water contents

KA o /% % 1/nm BE 54 % 2/nm A E &
10 8.7 0.47 50.8 0.53
30 4.2 0.44 43.8 0.56
50 7.5 0.43 43.8 0.57
70 10.1 1.00 - -
90 10.1 1.00 - -
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Fig.5 The variations of diffusion coefficients (a) and chemical shifts (b) of each components in Tween 80 /

ethyl alcohol / ethyl butyrate / water MEs along the 191 fully dilutable line with water contents increasing
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The Phase Behavior and Microstructures of Tween 80/ Short—chained
Alcohol / Ethyl Butyrate / Water Microemulsion System

Liu Jun'?, Wang Yajuan', Li Xingzhen', Cao Xinqi', Ma Chuanguo”
(‘College of Food Science and Technology, Henan University of Technology, Zhengzhou 450001
*National Engineering Research Center of Wheat and Corn Further Processing, Zhengzhou 450001)

Abstract In this paper, the phase behavior of Tween80/short—chained alcohol/ethyl butyrate/water microemulsion systems
(MEs) were studied through the pseudo—ternary microemulsion phase diagram. The effects of different Tween emulsifiers,
cosurfactants and mass ratios of surfactants and cosurfactants (K,,) on the one—phased microemulsion areas and numbers
of fully dilutable lines were investigated. And the microstructures and molecular interactions of microemulsions along the
fully dilutable line 191 (the water content kept growing with the constant mass ratio of surfactants and oil phase as 9:1)
were characterized based on NMR techniques. The possible microstructure transition of W/O—ordered bicontinuous mi-
croemulsion phase—0/W—swollen micelles was inferred with the water content gradually increasing along fully dilutable
line 191. Based the NMR selective 1D NOESY experiments, the interactions between different component molecules in
the bicontinuous phase were suggested, that is the ethyl butyrate was trapped inside the lamellar structure in less touch
with water. And the cosurfactant molecules may locate in both the interface and the water phase and interact with both
water and ethyl butyrate. Tween 80 was absorbed in the interface. And its hydrophilic moieties get in touch with and in-
teract the water and ethyl alcohol molecules while its hydrophobic moieties get in touch with and interact with the ethyl
butyrate molecules.

Keywords ethyl butyrate; oil in water microemulsion systems (MEs); Tween; phase behavior of microemulsion; pseu-

do—ternary phase diagram; fully dilutable microemulsion



