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Figure 1: Effect of mixing speed to the distribution and emulsification level of oil droplets
in surimi paste
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Abstract 
Introduction:

Recently, the concern of adding fish oil into surimi to enhance the functionality of surimi-based products is increasing. Our previous study found emulsification of surimi has some positive effect on the gel-forming ability. In addition, in recent years, ohmic heating is becoming popular, so it will be needed to confirm the influence of the emulsified fish oil on the gel-forming property since oils are electrical insulators.The aim of this study is to determine the effects of the oil distribution of emulsified surimi gel on the quality and heating properties of surimi gels by ohmic heating with different heating rates. 

Method:

Frozen Alaska pollock surimi (RA grade) was chopped with salt (1.5%) and ice water and then mixed with refined fish oil (10%) at four different mixing conditions to prepare different level of emulsified surimi paste. The prepared surimi pastes were stuffed into the casing tubes, and the heat-induced gel was obtained by two methods: Ohmic heating (applied two different heating speeds: 3oC/min- slow and 80oC/min - fast) and water bath heating (heat samples to 90oC for 30min). Physical properties, water-holding ‎capacity (WHC), color, microstructural, and rheological properties were conducted to evaluate the effects of oil particle distribution and electrical parameters on the gel properties. 
Results:

The emulsification of fish oil into surimi promoted gel properties both in water-bath heating and ohmic heating. Vigorous mixing decreased the size of oil droplets and generated uniform and stable emulsified surimi paste and contributed to the higher gel strength. Heating rate also influenced the gel properties and significantly improved gel-forming ability and WHC of emulsified surimi paste. The highest breaking strength and lowest drip loss of emulsified gels were obtained by slow heating rate (3oC/min) in comparison with the other conditions (p < 0.05). Rheological and color measurement also showed coincident results. 
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