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Abstract: In order to improve the preparation process and formula of plant-based abalone products,the changes on the
rheology and gel properties of curdlan-konjac gum blends with different NaOH addition were investigated with rheology,
texture, and SEM methods et al. As results showed that the addition of relatively low concentrations of NaOH (0.10%~0.20%)
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significantly improved the viscoelastic modulus, gelation rate, hardness, and elasticity of the blend gels, while markedly

reducing syneresis. These enhancements were primarily attributed to the strengthened hydrogen bonding between polymer

molecules within the gel matrix. Specifically, the flow index of the curdlan-konjac gum blend solution with 0.10% NaOH

decreased from 0.52 to 0.19. During the sol-gel transition, the elastic modulus increased by 11.61% and 15.23% at the initial

and final stages of cooling, respectively. Additionally, the average gelation speed and maximum instantaneous gelation rate

rose by 16.01% and 8.53%, respectively, while the hardness and elasticity of the blend gels increased by 44.87% and 96.97%.

Concurrently, syneresis decreased by 10.70%, and the binding water content improved by 8.70%. However, when NaOH

concentrations exceeded 0.30%, the gel texture and viscoelastic properties deteriorated, and the microstructure exhibited a

loosening trend. In conclusion, the incorporation of an optimal amount of NaOH can significantly enhance the gel network

structure of curdlan-konjac gum blends, offering valuable insights for optimizing the production and formulation of plant-

based abalone products.
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Table 1 The fitting parameters of Curdlan-Konjac gum
blends with the Power Law

NaOH J & 2 4%/% K’/(Pa-s") n(-) R
0.00 162.71 0.52 0.99
0.10 287.34 0.19 1.00
0.20 358.01 0.17 0.98
0.30 260.79 0.20 0.99
0.50 197.41 0.22 1.00
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Table 2 Rheological characteristic parameters of Curdlan-Konjac gum blends during sol-gel transition

NaOH /& & 4-%/% G'/Pa G\/Pa  SDR/(Pals) v,,/(Pals) 1Js G'./Pa
0.00 14 480.36 72865032 338.01 56245  1610.35 536 308.01
0.10 16 161.52 839653.52 39214 61048  1619.65 54176822
0.20 18 821.68 940 800.69  441.10 689.59  1589.69 579 180.65
0.30 12 515.69 603282.57 28132 43556 1650.58 402 926.63
0.50 12 122.71 88 928.39 36.57 4316 1559.83 64 138.04

E: G A GARK A VB s Bk RITIMARE; SDR, A -F HBBACE L v, A RKBACEF 1, B G A RIE TR

KALLE BT 1) B A AR .

*® 3 AIEAR-BFRLBERRQEERFMMER

Table 3 Textural parameters of plant-based abalone gels preparation with Curdlan-Konjac gum blends

NaOH /it & 4-4/% B E/N ShE B M /(N-mm) RN (-) B ()
0.00 12.19 £ 0.96" 3.05+0.12° 0.49 +0.04° 0.33 +0.02°
0.10 17.66 + 0.44° 2.57+0.12° 0.41 £ 0.05" 0.65 +0.02°
0.20 24.16 +1.78° 1.56 £0.14° 0.33 £0.04° 0.80 +0.02°
0.30 19.80 +1.09" 0.58 +0.04" 0.23 *0.04° 0.57 +0.02°
0.50 15.78 +0.65 0.18 +0.05° 0.15 +0.05° 0.27 +0.05"

E: AR FERTRAMMTADEIEAFZA 0 £ 2 F (P<0.05).
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Fig.3 Syneresis rate of plant-based abalone gels preparation

with Curdlan-Konjac gum blends
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* 4 BRR-BFRERFRZHERKMHRSE
Table 4 The relaxation parameters of Curdlan-Konj blend gels
Nﬁ;ﬁ% A21/% A22/% A23/%

0.00 0.46+0.01°  1.29+024°  98.25+0.43"
0.10 0.50+0.02°  2.79%0.16"  96.72 +0.34°
0.20 0.55+0.01"  3.32£090° 9623 +0.74°
0.30 0.59+0.03*  2.70+027°  96.71 £0.20°
0.50 0.620.02°  2.51+046"  96.87+0.86°

E: AR FERFKSHSARFALIEAFZN M £ R
¥ (P<0.05).
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