The effect of pH and calcium ion on the rheological behaviour of β-lactoglobulin-basil seed gum mixed gels
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Basil seed gum is a novel hydrocolloid, which extracts from sweet basil (Ocimum basilicum L.) seeds1. Recently, some rheological and functional properties as well as its applications in some food formulations have been reported2,3,4,5,6. In this paper, the effect of pH (4.5-7.5) and calcium ion (0.01-0.5 M) on gelation of single and mixed systems of 10% β-lactoglobulin (BLG) and 1% basil seed gum (BSG) have been investigated by using small amplitude oscillatory shear measurements. It was found gelling point and the storage modulus of the BLG gels was strongly pH-dependent. The gel formed at pH 7.5 had a higher G' in comparison with other gels formed at pH 6.5, 5.5 as well as BLG gel at pH 4.5. However, the rheological behaviour was almost the same; the BLG gels were formed upon heating to 90(C, reinforced on cooling to 20(C. Single BSG networks showed peculiar behaviour over pH 4.5–7.5, particularly for pH 5.5; it was found gel will form at acidic pH faster than other pH values. The gelation of BSG occurred at temperatures below 70(C and gelling point was dependent to pH. G' was increased by increasing pH and stiffer gel was formed at higher pH value than lower ones. G' value of BLG was also increased when the Ca+2 concentration was increased from 0.1 to 0.5 M, however the highest G' was concerned to 0.01M. By increasing calcium concentration, G' of BSG was also increased, although pH had a greater effect than calcium ion on its elasticity.  In contrast, mixed systems showed two distinct types of behaviour: BLG gel formation and BSG network, suggesting that phase-separated gels were formed. In addition, higher strength was obtained for BLG-BSG mixture at higher calcium concentration. 
References:

1 Razavi, S.M.A., Mortazavi, S.A., Matia-Merino, L., Hosseini-Parvar, S.H., Motamedzadegan, A., & Khanipour, E. (2009). Optimization study of gum extraction from Basil seeds (Ocimum basilicum L.). International Journal of Food Science and Technology, 44, 1755–1762.
2 Hosseini-Parvar, S.H., Matia-Merino, L., Goh, K.K.T., Razavi, S.M.A, & Mortazavi, S.A., 2010, Steady shear flow behaviour of gum extracted from basil seed (Ocimum basilicum L.): Effect of concentration and temperature, Journal of Food Engineering, 101, 236-243.

3 Rafe, A., & Razavi, S.M.A. (2012). Dynamic viscoelastic study on the gelation of basil seed gum. International Journal of Food Science and Technology, Article in press, DOI: 10.1111/j.1365-2621.2012.03221.x.

4 Rafe, A., Razavi, S.M.A., & Khan S. (2012b). Rheological and structural properties of β-lactoglobulin and basil seed gum mixture: Effect of heating rate. Food Research International, 49, 32-38. 

5 Rafe, A., Razavi, S.M.A., & Farhoosh R. (2013). Rheology and microstructure of basil seed gum and β-lactoglobulin mixed gels. Food Hydrocolloids, 30, 134-142.
6 BahramParvar, M., Razavi, S.M.A, Mazaheri Tehrani, M., Optimising the ice cream formulation using basil seed gum (Ocimum basilicum L.) as a novel stabiliser to deliver improved processing quality, (2012). International Journal of Food Science and Technology, 47 (12), 2655-2661.
