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Microstructure and Rheological Properties of
3—Cyclodextrin Stabilized Emulsions

YUAN Jifeng, XU Huaneng', WANG Zhouping
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Abstract: In this paper,B —Cyclodextrin (CD) stabilized O/W emulsions were prepared with
soybean oil by high—speed homogenizer. The effects of 3—Cyclodextrin concentration and oil/water
volume ratio on the microstructure and rheological properties of the emulsions have been
investigated. Moreover,the stability and viscosity of the emulsions stabilized with 3 —Cyclodextrin
has been compared with the emulsions stabilized with a nonionic surfactant, Tween—80. The results
show that the emulsion creaming index increases with the increasing of the concentration of 3-—
Cyclodextrin,while the particle size of emulsion decreases. The particle size of B —Cyclodextrin
stabilized emulsions is significantly smaller than Tween—80 stabilized emulsions. The viscosity of -
Cyclodextrin stabilized emulsions is significantly higher than that of Tween—80 stabilized emulsions.
A shear thinning behavior is observed for B —Cyclodextrin stabilized emulsions,while a shear
thickening behavior for Tween—80 stabilized emulsions. The emulsion creaming index and particle
size increase with the increasing of the oil/water volume ratio.
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Table 1 Creaming index of the emulsions prepared with

different concentration of 3 -Cyclodextrin/
Tween-80

B P M L it 7 -80 FLk

B—FF KA 5T . I Y5 -80 J5i :
Cl/9 /%
W/ (g/dL) 1% e/ (g/dL) Cli%e

0.5 21.05+0.03 0.5 13.16+0.02
1.0 31.58+0.09 1.0 13.16+0.04
1.5 35.53+0.13 1.5 13.16+0.01
2.5 53.85+0.14 2.5 13.16+0.02
4.0 64.10+0.01 4.0 12.82+0.11
5.0 66.67+0.05 5.0 12.50+0.07
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Fig. 1 Microscope images for the droplets of the emulsions prepared with 3—CD(a) or Tween—-80(b)
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Fig. 2 Viscosity of the emulsions prepared with —CD (a)
or Tween-80(b)
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Table 2 Power law model parameters of the emulsions

prepared with 3—CD or Tween—80
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Fig.5 Stability of the emulsions stabilized with 3—CD at the
concentration of 2.5 g/dL.
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Table 3 Creaming index of the emulsions prepared with

different oil/water volume ratio

KR Cl/%
1:9 53.85+0.14
2:8 69.23+0.09
3:7 81.58+0.09
4:6 90.79+0.04
5:5 92.29+0.08
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Fig. 4 Microscope images for the droplets of the emulsions prepared with 3—CD at the concentration of 2.5 g/dL
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Table 4 Power law model parameters of the emulsions

prepared with different oil/water volume ratios
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