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Effect of Particulate Gel Formation on the Rheological and Textural Properties
of O/W Emulsion Creams Containing Xanthan and Locust Bean Gum
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Abstract: Cosmetic O/W emulsion creams containing natural polymers, xanthan and locust bean gum, as thickening
agents were prepared and their rheological and textural properties were investigated. The viscosity and hardness increased
remarkably due to a gel network formation by the synergistic interaction between the xanthan and locust bean gum when
mixed together. Particulate gels were induced by imposing shear force on the gel network structure of O/W emulsion
creams, which caused changes in textural properties such as hardness, cohesiveness, and creaminess. Change in vis-
coelastic behaviors due to particulate gels formation was examined through an oscillatory shear measurements.
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Table 1. Compositions of the O/W Emulsion Creams with 0.8% Thickening Agent at Different Mixing Ratios (unit: wt%)
Phase Ingredients X1 X2 X3 X4 X5 C941
Camellia oil 25
A TW 80 2
Aracel 83 1
Methyl paraben 0.2
Xanthan gum 0.8 0.6 0.4 0.2 - -
Locust bean gum - 0.2 0.4 0.6 0.8 -
B Cabopol(941) - 0.8
triethanol amine - 1.2
Butylene glycol 7
C EDTA-2Na 0.02
D.W. up to 100
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Figure 1. Viscosity of O/W emulsion creams with xanthan, locust
bean gum and their mixtures at different spindle speeds.
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Figure 2. Power law model fits of X3 and X5 (Power law index X3:
0.10, X5: 0.61).
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Figure 3. Comparison of the viscosity of O/W emulsion creams
before and after being sheared.
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Figure 4. Comparison of the hardness of O/W emulsion creams
before and after being sheared.
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Figure 5. Comparison of the cohesiveness of O/W emulsion creams
before and after being sheared.
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Figure 6. Change in kinematic viscosity of X3 after being sheared.
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Figure 7. Comparison of the creaminess of O/W emulsion creams
before and after being sheared.
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