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Effects of High Intensity Ultrasound on Acid Induced Gelation
Properties of Gellan Gels

CHEN Qing CHENG Hongmei ZHOU Taotao YUE Zhimin HAN Xiaoxiang
(School of Food Science and Biotehnology, Zhejiang Gongshang University, Hangzhou 310018 , China)

Abstract: Gellan gum is commonly used as a food ingredient because of its gelling and thickening
properties. Application of high intensity ultrasound ( HIUS) in food industry is currently attracting much
attention because it can be used to alter food physical or chemical properties with a low impact on the
environment. Gellan gum solution was subjected to high intensity ultrasound at 55°C ( above the sol-gel
transition temperature) before acdification to determine the effectes of HIUS on glucono-8-lactone ( GDL)
induced gelation properties of low acyl gellan gels (LA). The results showed that with the increase of
gellan concentration, fracture stress, initial Young’s modulus, the opacity index and water holding
capacity were increased, but fracture strain was decreased. With the increase of ultrasonic time and
ultrasonic power, the fracture stress and initial Young’s modulus were decreased, while the fracture strain
was increased. The fracture stress and initial Young’s modulus were firstly increased and then decreased
with the increase of GDL/LA weight ratio. The optimum GDL/LA weight ratio to the gel strength for the
acid gels was about 1. As the GDL/LA weight ratio was increased, fracture strain and the water holding
capacity were decreased while the opacity index was increased. The reduction in gel strength was
attributed to the reduced chain length of the gellan polymer molecules and the gel network may include
dangling chains which did not contribute to elasticity. The higher the gellan concentration was, the more
dense microstructures were. The results indicated that high intensity ultrasound could be used for
modifying gellan gum to improve its gelling properties.
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Fig. 1 Effects of ultrasoniation on Ol index of acid gellan gels
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Fig.2  Stress — strain curve of acid gellan gels
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Fig.3 Effects of ultrasoniation on fracture stress of acid gellan gels
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Fig.4 Effects of ultrasoniation on fracture strain of acid gellan gels
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Fig.5 Effects of ultrasoniation on initial Young’s modulus of acid gellan gels
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Fig.8 SEM of acid gellan gel samples under different ultrasonic treatments
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