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Optimization of Conditions for the Preparation of
W/O Emulsion Containing Eugenolchitosan
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Stabilities of W/O emulsions containing eugenolchitosan (EuCs) prepared from chitosan and eugenol were
compared to determine the optimal conditions for the ratio of water (core phase) to corn oil (continuous phase),
the concentration of EuCs, storage temperature, and the extent of homo-mixing. The optimal ratio of water to
corn oil was 2:3 (w/w). The effects of EuC concentrations, and singular vs. binary system of emulsifiers on the
storage stability of the emulsion were investigated with EuCs and polyoxyethylene sorbitan monolaurate. The
emulsion was stable, showing more than 95% emulsion stability index (ESI) value, when the concentration of
EuCs was more than 0.18% (w/v). ESI value of binary emulsifier system was almost equal to that of singular
emulsifier system at the concentration of 0.18% (w/v). At this singular emulsifier system, the W/O emulsion
formed by EuCs had ESI value of 100%. The optimal concentration of EuCs was determined as 0.18% (w/v).
The highest stability of the emulsion was obtained from the homo-mixing at 11,000 rpm for 10 sec and the
storage temperature ranging 25~65°C. EuCs produced from this study was mutagenecity-negative on Ames test

and contained no heavy metal ions.
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Fig. 1. Schematic procedure for the preparation of
eugenolchitosan.
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Fig. 2. IR-spectra of eugenolchitosan (A) and chitosan (B).
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Fig. 3. Effect of the ratio of [distilled water]:[corn oil] (w/w) on
the emulsion stability index.

@: [distilled water] : [corn oil] = 1 : 4 (w/w), O: [distilled water]
: [corn oil} =2 : 3 (w/w), ¥ : [distilled water] : [corn oil] =
(wlw), V: [distilled water] : [corn oil} =4 : 1 (w/w).
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Fig. 4. Effect of EuCs concentration on the emulsion stability
index.

@®: 0.06% (w/v), O:0.08% (w/v), ¥:0.10% (w/v), V:0.12% (w/
v), B 0.14% (wiv), J: 0.16% (w/v), @ : 0.18% (wiv), <: 0.20%
(WIV), A :0.22% (wiv), 25: 0.24% (wiv).
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Fig. 5. Effect of the mixing ratio of eugenolchitosan and
polyoxyethylene sorbitan monolaurate on the emulsion
stability index.
@:(0.0:0.5, wiw), O:(0.1:0.4, ww), ¥:(0.2:03, wiw), V:
(0.25:0.25, wiw), B : (0.3:0.2, w/w), (I: (0.4:0.1, wiw), @ :
(0.5:0.0, w/w).
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Fig. 6. Effect of storage temperature on the emulsion stability
index.
@:25°C, O:35°C, ¥ :45°C, V:55°C, B : 65°C, [1: 75°C, @ :
85°C.
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Fig. 7. Effect of homo-mixing extent on the emulsion stability
index.

@®: 2 sec at 11,000 rpm, O: 6 sec at 11,000 rpm, ¥ : 10 sec at
11,000 rpm, V: 14 sec at 11,000 rpm, B: 18 sec at 11,000 rpm, [J
: 22 sec at 11,000 rpm, 49 : 24 sec at 11,000 rpm.
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Fig. 8. Photograph for the determination of mutagenicity of
eugenolchitosan, methanol and 2-nitrofluorene. Mutagenicity
was analyzed by the Ames test with Salmonella typhimurium
TA 98 (a) and TA 100 (b).

EuCs: eugenolchitosan, SaCs: safrolechitosan, Cs: chitosan,
MeOH: methanol, 2-NF: 2-nitrofluorene.
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