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ABSTRACT: Objective To construct a Hylocereus polyrhizus-surimi composite gel system. Methods Hylocereus
polyrhizus pulp was incorporate into surimi at mass ratios of 0%, 5%, 10%, 15% and 20% to prepare fish stick. The
sensory quality, color, texture property, gel strength, water-holding capacity, cooking loss, pH, thermal stability of
betacyanin and major nutritional components of the composite gels were systematically evaluate. Results The addition
of Hylocereus polyrhizus enhanced multiple quality attributes of the composite gels. At 10% addition, the fish stick gels
achieved the highest sensory scores in color, odor and overall acceptability, exhibiting optimal color development and

flavor harmony. Gel strength increased by 71.13 g * cm compared with the control group, cooking loss decreased to
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4.64%, water-holding capacity reached 71.36%, and betacyanin retention rate was 88.57%, indicating the best thermal

stability. Meanwhile, fat content decreased while moisture and protein content increased, resulting in an optimized

nutritional profile. Conclusion The addition of 10% Hylocereus polyrhizus significantly improves the color, gel

properties and nutritional composition of fish strips. The incorporation of an appropriate amount of Hylocereus

polyrhizus promotes the densification of the composite gel network structure, which effectively enhances the thermal

stability of the pigment, water-holding capacity and sensory quality of the product. This study provides a theoretical

basis for the functional application of natural pigments in surimi products and offers a technical approach for developing

nutritionally fortified surimi products.

KEY WORDS: fish stick; Hylocereus polyrhizus; natural pigments; gel characteristics; nutritional quality
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Table 2 Effects of the addition amount of Hylocereus polyrhizus on sensory quality of fish stick gels

LL0 KB R AN/ % (ERETL SRSy HLURES 5 /5y SBAY 15
0 10.000.82° 16.75+1.50° 18.00+1.41° 12.75+1.71° 52.75+5.749
5 15.75+0.50° 23.75+1.50° 25.00+2.16" 16.50+1.29° 80.75+4.27
10 17.600.55 27.00£1.10° 25.40+2.51° 16.60:£0.55 84.80+3.27°
15 13.25+2.22° 21.00+0.82° 19.50+1.29° 13.501.00° 67.50+3.11°
20 13.00+2.16" 19.00+0.82° 17.25+2.22° 12.75+0.96° 60.75+5.80°

T SRS T BEHR 5 2.5 (P<0.05), TR
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Table 3 Effects of the addition amount of Hylocereus polyrhizus on color difference of fish stick gels

L1 K IR RB N /% L a' b’ FEEE
0 54.96+7.21° —0.54+0.53¢ 13.35+0.76° 57.89+3.81°
5 70.50+1.54* 4.92+1.54° 16.85+2.60° 65.74+0.90°
10 68.30+0.81° 5.55+1.74° 22.16+0.21° 59.42+0.83°
15 61.78+1.85° 14.24+2.48* 16.17£2.71° 56.00£1.67°
20 55.92+1.83° 14.46+1.64* 15.67+3.07° 49.23+1.11¢
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Fig.1 Effects of different addition amount of Hylocereus polyrhizus
on the thermal stability of betacyanin
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Table 4 Effects of the addition amount of Hylocereus polyrhizus on calories, fat, carbohydrates and moisture content of fish stick gels

KIERIR /% At /k] E /g gli/g kLG /g Kor/g
0 1109.75+27.75 12.2840.95° 16.38+0.81° 14.50+1.07° 61.20+0.56"
5 938.25+21.71° 13.20+1.16° 14.95+0.30° 9.15+0.66° 63.30+0.31°
10 909.50+2.22° 14.88+0.75% 14.75+0.29" 8.43+0.77° 65.03+0.38"
15 1005.67+7.31° 17.70£2.07% 13.83+0.23° 8.23+0.27° 65.03+£0.71°
20 1054.33+29.58° 19.17£1.62° 13.570.09° 10.97+1.19° 66.13+0.52°
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B2 ANRZL K TR SRR X 0 45 B pH. 3201
Fig.2 Effects of the different addition amount of Hylocereus
polyrhizus on pH of fish stick gels
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Fig.3 Effects of the different addition amount of Hylocereus

polyrhizus on breaking distance, breaking strength and gel strength of
fish stick gels
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Table 5 Effects of the addition amount of Hylocereus polyrhizus on texture characteristics of fish stick gels
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