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Thickening properties and emulsification mechanisms of an amphiphilic water-soluble
polysaccharide HHM-HEC (hydrophobically-hydrophilically modified hydroxyethylcellulose) were
investigated. HHM-HEC has thickening effect in water through the association of hydrophobic
moieties and stabilizes O/W type emulsions by the associative thickening mechanism. The
hydrophobic/hydrophilic substitution degrees of HHM-HEC play an important role on association
behavior. Hydrophobic moieties accelerate formation of hydrophobic microdomains. Hydrophilic
moieties cause expansion of polysaccharide main chains by electrostatic repulsion which inhibits
the aggregation of hydrophobic moieties and results in
weak association. The association state of HHM-HEC in
water is important for formation and stability of the
emulsions. Long-term stable emulsions were obtained
above the concentration that the association of HHM-HEC
is saturated in continuous phase. In addition, when
lipophilic surfactant was added to the emulsion, oil particle
size decreased by the interfacial tension decrease and the
emulsion was thickened by the association between 5 o = s 2
lipophilic surfactants and hydrophobic moieties of HHM- [HHM-HEC] (wt %)

HEC. In this case, long-term stable emulsions were .
obtained at a slightly lower concentration than HHM-HEC Dilute
association was saturated. It became possible to achieve solution
the stable emulsions by controlling the association , %
structure in the continuous phase. Intermolecular association
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Figure 1. Structure of HHM-HEC
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Table 1. HEC-HEC used in this work.

Alkyl chain Sulfonic acid salt

Sample name Mw Moieties moieties
(mol %) (mol %)
HHM-HEC (A) 1.71x10% 0.33 20
(B) 1.73x106 0.48 22
(C) 1.76 X108 0.78 24
(D) 1.62x10% 0.64 11
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Figure 2. Thickening property of HHM-HEC
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HHM-HEC with aggregation of hydrophobic moieties is not saturated.
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Figure 3. Schematic drawings of HHM-

HEC association state assessed by salt
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Figure 5. States of HHM-HEC/water
/squalene (20.0 wt%) emulsions. HHM-HEC

concentration in water is 0.63 wt %.
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Figure 6. The storage modulus, G’, and
loss modulus, G”, of an aqueous solution
and emulsion of HHM-HEC. HHM-HEC

concentration in water is 0.63 wt%
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Figure 8. States of HHM-HEC / water /
squalene (19.5 wt%) / GE-IS (0.5 wt %)
emulsions. (a) 0.25 wt %, (b) 0.63 wt % and
(c) 1.0 wt % of HHM-HEC in water
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