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Abstract
To investigate the effects of konjac-to-water ratio, gel thickness, and gelation temperature on the
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water-holding capacity (WHC) of konjac thermo-irreversible gels, WHC was selected as the experi-
mental indicator. Based on single-factor experiments, a response surface methodology (RSM) de-
sign was employed to study the influence of these factors and their interactions on gel WHC, and to
determine the optimal gelation conditions. The study revealed that the Konjac-to-water ratio had
the most significant impact on WHC within the gelation conditions. Both excessively high and low
konjac-to-water ratios reduced the gel WHC, leading to poorer water retention. Gel thickness also
critically affected WHC. Gels that were either too thin or too thick exhibited reduced WHC and weaker
water retention capabilities. Gelation temperature played a key role. Temperatures that were too low
resulted in incomplete gel structure formation, while temperatures that were too high caused struc-
tural breakdown. Both scenarios significantly decreased gel WHC and resulted in poor water reten-
tion. The optimal gelation conditions identified were a konjac-to-water ratio of 1:22 (g:g), a gel thick-
ness of 8 mm, and a gelation temperature of 83°C. Under these conditions, the Konjac gel achieved a
WHC of 91.4%. The findings of this study provide valuable insights for research on the structural
stability of konjac thermo-irreversible gels and offer practical guidance for enhancing gel quality
during industrial production.
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Figure 1. Effect of feed solution ratio on the water-holding capacity of konjac gel
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Figure 2. Effect of gelation temperature on the water-holding capacity of konjac gel
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Figure 3. Effect of glue thickness on the water-holding capacity of konjac gel
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Table 2. Results of the response surface experiment
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Figure 4. The response surface results of the interactions between various factors
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