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Abstract: To investigate the influence of Xanthan Gum (XG) addition on the properties and swallowing adaptability of beef paste gels
treated by thermal sterilization, samples with varying XG levels were systematically compared in terms of color difference, water-holding
capacity, cooking loss, textural characteristics, rheological properties, moisture distribution, and microstructure. Swallowing adaptability was
evaluated in accordance with the International Dysphagia Diet Standardisation Initiative (IDDSI) framework. The results indicated that
water-holding capacity increased initially and then decreased with increasing XG concentration. At an XG level of 1.2%, the cooking loss rate
was significantly reduced to 8.36%, while hardness, springiness, and chewiness were decreased from 61.02 N, 4.49 mm, and 174.52 mJ to
1.81 N, 0.60 mm, and 0.87 mJ, respectively. Cohesiveness was restored at higher XG concentrations. The incorporation of XG resulted in
reductions in the elastic modulus (G') and viscous modulus (G"), thereby promoting the formation of a weak gel network. When the XG
concentration ranged from 0.8% to 1.2%, the samples met the IDDSI Level 6 standard for soft and bite-sized foods. XG enhanced water-binding
capacity by filling gaps between muscle fibers and interacting with proteins to form a weak gel structure, whereas thermal sterilization facilitated
the conversion of part of the immobilized water into free water. In conclusion, the appropriate addition of XG effectively optimized the textural
characteristics of heat-sterilized beef paste gels, significantly improved their swallowing adaptability, and provided a theoretical basis for the
development of easily swallowed foods based on animal protein.
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Ao L*& a*fi b*{& AE
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Table 2 Hardness, cohesiveness, springiness, and chewiness of beef mince gels prepared with different levels of xanthan gum addition

o B EIN o i b /mm v b md
Control 61.02:44.26° 0.6440.01° 4.49:40.08° 174.52+11.89°
XG-1 20.9042.49" 0.4440.01% 3.5840.15° 33.424509°
XG-2 9.6841.95° 0.3940.02° 2.4840.30° 9.5242.97°
XG-3 3.2040.43° 0.5140.04¢ 1.2840.27¢ 2.0940.53°
XG-4 1.8049.13¢ 0.8140.08° 0.609.11° 0.8740.14°
XG-5 1.6540.11¢ 0.8640.05% 0.6140.10° 0.8640.15°
XG-6 1.5140.12¢ 0.9440.09 0.5540.05° 0.7340.03°
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Fig.3 Rheological behavior of beef mince gels prepared with different levels of xanthan gum addition: G'(a) and G" (b)
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Fig.4 Spoon tilt test and fork drip test results of beef mince gels containing different levels of xanthan gum
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Fig.5 Spoon pressure test and fork pressure test results of beef mince gels with different levels of xanthan gum addition
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Fig.6 Low-field nuclear magnetic resonance images of beef mince gels with different levels of xanthan gum addition
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Fig.7 Scanning electron microscopy micrographs of beef mince gels with different levels of xanthan gum addition (top: 1000 X ; bottom:
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