Properties of tamarind seed xyloglucan-sugar-gallic acid mixed gels
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Xyloglucan from tamarind seed is used as a thickener and stabilizer in foods. It forms a gel in the presence of alcohols, polyphenols, or a high content (> 50%) of sugars. Effect of polyphenol on gel formation has been reported by some research groups but effect of sugar on gel properties has been less studied compared to the effect of polyphenols on gel formation. In the present study gel properties of tamarind seed xyloglucan in the presence of sugar were investigated. Gel properties of tamarind seed xyloglucan in the presence of sugar and polyphenol were also investigated.
Tamarind seed xyloglucan was given from Sumitomo Pharma Food & Chemical (Osaka, Japan) and used without further purification. It was dispersed in distilled water and stirred overnight. The dispersed sample was heated to 90 ᵒC and sugar and/or polyphenol were added and stirred for 10 min. The solution was poured into a teflon mold and stored at 4 ᵒC overnight. Cylindrical gels (20 mm diameter, 20 mm hight) were prepared for the large deformation test (compression speed of 1 mm/s) and syneresis measurement.  
   Addition of 50 wt% sucrose formed highly elastic gels whereas addition of 50 wt% trehalose or erythritol induced non-uniform crystal formation inside and surface of the gel probably due to poor solubility in water of trehalose or erythritol at room temperature. Young’s modulus and fracture strain of 1.0 wt% tamarind seed xyloglucan and 50 wt% sucrose gels were 2000 Pa and 0.85. Although addition of 40 wt% of sugar did not induce gel formation, a further addition of 0.3 wt% gallic acid formed gels. The gel was translucent and crystal formation was not observed. 1.5 wt% tamarind seed xyloglucan, 40 wt% sucrose or trehalose and 0.3 wt% gallic acid mixed gels showed Young’s modulus of 1700 Pa and fracture strain of 0.7.  Erythritol enhanced gel strength more effectively, where Young’s modulus and fracture strain were 6300 Pa and 0.83. Effect of sugar will be discussed from the number of equatorial hydroxyl group of sugars1.
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