Physical Properties and Stability of Fish Oil Emulsions Incorporating Green Roselle (Hibiscus Sabdariffa) Extract Stabilized with Different Types of Emulsifier
Nor Hayati Ibrahim1, Beh Yew Hwan 1 and Roshita Ibrahim 2

1 School of Food Science and Technology

Universiti Malaysia Terengganu, 21030 Kuala Terengganu

2 Department of Chemical Engineering

Faculty of Engineering Technology

Universiti Malaysia Perlis

Uniciti Campus, Sg. Chuchuh, 02100 Perlis.

This study was conducted in order to investigate the physical properties and stability of fish oil-in-water emulsions as affected by three different (i.e. 2%, 6% and 10%) concentrations of green roselle (Hibiscus sabdariffa L var. UKMR-3) extracts and two different emulsifiers (i.e. sodium caseinate and whey protein concentrate).  pH, droplet size and microstructure, droplet size distribution, viscosity and colour were used as parameters to evaluate the physical properties whereas stability toward phase separation, turbidity, peroxide value (PV), anisidine value (AV) and total oxidation value (TOTOX) were used as parameters to determine the stability of emulsions.  pH (2.29 - 3.41) of emulsions was reduced as the roselle extract concentration increased but depended on the type of emulsifier used.  Increases in roselle extract or acidity led to a decrease in medium droplet size (7.38 – 10.06 µm) of emulsions, however depended on the type of emulsifier.  Therefore, at 10 % roselle extract emulsion, emulsion prepared with whey protein concentrate (WPC) produced smaller medium droplet size while emulsions prepared with sodium caseinate (CaS) acted oppositely.  All emulsions exhibited a bimodal type of droplet size distribution as determined by particle measuring system. Observation from micrograph showed that emulsions prepared with WPC were more flocculated.  Hence, viscosity of emulsion (0.143 – 0.386 mPa) prepared with WPC was significantly (p < 0.05) higher. Results showed that there was a significant effect (p < 0.05) of roselle extract on L*, a*and b* value. Centrifugation assay showed the emulsion of aqueous phase increased after 15 days of storage.  The turbidity loss rate of emulsions was different when different emulsifier was used.  PV of emulsions (0.718 – 1.301 mEq O2 /kg) prepared with sodium caseinate was significantly (p < 0.05) lower than emulsion prepared with WPC. AV of all emulsions (1.461 – 1.978) was reduced after 15 days of storage (1.203 - 1.618).  TOTOX of all emulsions were within the acceptable range in terms of oxidative deterioration (3.19 – 6.50).  Result of PV, AV and TOTOX were significantly contributed by the antioxidant properties of roselle extracts and protein emulsifiers.

