Discovering novel emulsion-based functional foods: Use of black fig pectic compounds with grape seed polyphenols
M Buyuk1, A Yemenicioglu1
1İzmir Institute of Technology, Food Engineering Dept., Laboratory of Food Chemistry and Biochemistry, İzmir 35433, Türkiye.
Aim: 

Pectin is a universal food hydrocolloid with many uses including thickening, gelling, and emulsifying agent. Depending on the source, functional properties of pectin vary extensively. For instance, sugar beet pectin, shows unique emulsifying properties attributed to its high protein and ferulic acid contents which improve its surface-active properties. 

In this study novel pectic material extracted from a newly cultured dark coloured fig species was characterized for its emulsifying properties. Moreover, effects of a basic phenolic extract on antioxidant capacity and stability of emulsions prepared by pectic compounds were investigated. The aim of this study is to test the emulsification properties of novel pectic materials and to determine effects of flavonoid rich grape seed extract (GSE) on stability and antioxidant capacity of obtained emulsions. 

Method:

The pectic material is extracted from figs by hot acidic extraction method with citric acid and characterized in terms of its galacturonic acid content, esterification degree, total phenolic content, and sugar composition. Emulsions were prepared with 0.5% (w/v) fig pectin (FP) or citrus pectin (CP) with/without 0.5% (w/v) GSE. Emulsion stabilities were evaluated at high oil content environments (50%, v/v) for 14 days at 25oC together with particle size, zeta potential and apparent viscosity.  Additionally, the antioxidant activity and total phenolic content of emulsions were evaluated during storage. 

Results: 

The obtained pectic material’s galacturonic acid content (35%) was expectedly lower than CP (~75%). The homogalacturonan (HG) and rhamnogalacturonan-I (RG-I) content of pectic substances were calculated from the major sugar composition. The HG/RG-I ratio for FP (3.8) was similar to CP (4.4). Stability of emulsions for 0.5% FP were comparable with that of 0.5% CP during 14 days.  The emulsion stability increased by 13% with the addition of 0.5% GSE. The droplet size decreased 55.9% with GSE while zeta potential remained unchanged. The antioxidant activity of FP emulsion with GSE increased 40-fold. 

Conclusion:

Novel pectic materials from a newly cultured dark coloured fig cultivar showed a high emulsion stabilizing activity that could be improved in the presence of antioxidant grape seed polyphenols.  Results are promising to develop novel emulsion-based functional foods.
