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Effect of Ultrasonic Pretreatment on the Gel Properties and Structure
of Flaxseed Gum-Soybean Protein Isolate Composite Gels

DU Tongshen, LIU Yue, MA Junhua, WANG Xinyi, SHEN Cunkuan, YANG Hua, YAN Jinxin"

(College of Biology and Environment, Zhejiang Wanli University, Ningbo 315300, China)

Abstract: Objective: This study aimed to investigate the impact of different ultrasonic power and time pretreatments on the
structures and gel properties of the flaxseed gum and soybean protein isolate composite gel induced by TG enzyme.
Methods: The structural characteristics, molecular conformation, and micro-network structures of the composite gel under
varying ultrasonic conditions were analyzed using a texture analyzer, laser particle size meter, circular dichroism (CD),
fluorescence spectrum, and scanning electron microscope (SEM). Results: The 50% power ultrasound pretreatment for
10 min could significantly improve the hardness, adhesiveness, chewiness, cohesiveness and water-holding property of the
composite gel, and reduce its adhesiveness. After 50% power ultrasound pretreatment for 10 min, the a-helix and f-turn
content of composite gel proteins decreased, and the content of f-folding and irregular curls increased, and the fluorescence
intensity increased, which was conducive to the improvement of the functional properties of the gel. The microstructure of
the composite gel became ordered from disorder, the network density increased, the pore diameter became smaller, and the
pore wall was thickened. While after increasing the ultrasound power to 80%, the gel properties fluctuated only slightly and
the microstructure was destroyed. Conclusion: 50% power ultrasound pretreatment for 10 min can significantly improve the
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gel properties and network structure of TG enzyme cross-linked flaxseed gum-soybean protein isolate composite.

Key words: composite gel; flaxseed gum; ultrasonic pretreatment; textural property; protein structure; microstructure
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Fig.1 Effect of ultrasonic pretreatment on texture characteristics of composite gel
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Fig.2 Effect of ultrasonic pretreatment on water-holding
capacity of composite gel
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Fig.5 Circular dichroism of flaxseed gum-soybean protein
isolate composite gel
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Table 2  Effect of ultrasonic pretreatment on secondary
structure of protein

GG a-BBTE(%) A (%)  BEER (%) TEHE (%)

Control 21.78 32.16 28.14 17.92
20% 1 min 21.42 32.87 27.65 18.06
20% 5 min 21.08 33.01 27.39 18.52
20% 10 min 20.97 33.42 27.18 18.43
50% 1 min 21.27 32.46 27.54 18.73
50% 5 min 20.87 32.71 27.46 18.96
50% 10 min 20.63 32.85 2731 19.21
80% 1 min 21.09 32.55 27.50 18.86
80% 5 min 20.76 32.79 27.32 19.13
80% 10 min 20.61 32.90 27.25 19.24
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Fig.6  Fluorescence spectrum of flaxseed gum-soybean protein
isolate composite gel
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of protein

FEfh PEICHRSE
Control 3250.552
20% 1 min 3613.096
20% 5 min 3819.205
20% 10 min 4010.98
50% 1 min 3623.713
50% 5 min 4213.278
50% 10 min 4508.920
80% 1 min 3870.219
80% 5 min 4238.324
80% 10 min 4534.667
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