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Abstract: To increase the comprehensive utilization of fresh-water fish byproducts and improve the nutritional value of surimi products, a
calcium-rich silver carp surimi gel was prepared. Then, the effects of adding ground fishbone on the gel properties of silver carp surimi were
investigated, and the nutrients in ground fishbone and silver carp surimi gel were analyzed. Single-factor experiments and sensory evaluations
were used to determine the most suitable amount of ground fishbone to-add, using gel strength, whiteness, and water-holding capacity (WHC) as
the indexes of surimi quality. The effects of ground fishbone on the gelling of surimi were studied by sodium dodecyl sulfate-polyacrylamide gel
electrophoresis (SDS-PAGE) and scanning electron microscopy. The results showed that 3% (mass percentage) added ground fishbone was
suitable for increasing surimi gel strength and preparing a nutritional surimi gel. The strength of this prepared nutritional silver carp surimi gel
reached 282.44 g/cm, whereas common surimi without added ground fishbone only reached 239.89 g/cm. The calcium and phosphorus contents
were 1697.69 pg/g and 1278.16 pg/g, respectively; which was 4.6 times and 2.2 times higher than that in common surimi, respectively. The ratio
of calcium to phosphorus was 1.33:1, which aids in the absorption of calcium and phosphorus. Moreover, the ratios of essential amino acids to
total amino acids (EAA/TAA) and essential amino acids to nonessential amino acids (EAA/NEAA) were in accord with the recommendations
of the Food'and Agriculture Organization of the United Nations (FAQO) and the World Health Organization (WHO). Therefore, this calcium-rich
nutritional silver carp surimi can be.used as a potential source of high quality proteins for human consumption.
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Table 1 Criteria for the sensory evaluation of silver carp sausage with added ground fishbone
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Table 2 Sensory scoring table for the high-calcium frozen silver carp surimi
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*3 ERRTEeREREFRISE (2/100 g, MBET)

Table 3 Basic nutritional content in the raw materials and the surimi samples (g/100 g, fresh weight)

suAf Ko Ko i3 HEE
X3R5 82.294).19° 0.6240.24° 0.4920.412 16.28-4.38
BER 79.1640.11° 5.3940.42° 3154037°  12.2740.46°
LB B 75.5040.29° 0.930.27% 1.2340.36° 18.3140.32°
It b 76.1240.30% 1.4640.31¢ 1.9140.29¢ 17.9640.51°

E: R FEMRATESARE, p0.05 F7 FERRATESRE, p<0.05.
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Table 4 Mineral and microelement content in raw materials and the surimi samples (ug/g, fresh weight)

AEHE RSN BRI Ll & E Hor et B
45 (Ca) 373.8612.12° 28299.024378.26°  368.9342555%  1697.69458.87¢
5% (P) 1828.28469.44° 10535.054201.15" 572.99457.14° 1278.1680.68°
4 (Na) 173.72410.34° 657.53439.25" 866.12448.32° 893.89455.21°
47 (K) 2950.14478.78° 852.37449.78" 128.79-16.65° 161.99415.14°
4 (Mg) 239.94425.15° 450.97435.47° 144.98+420.59° 184.27418.65°
*#% (Fe) 6.00:41.14% 43.784557° 53.9646.22° 77.3746.21°
*4 (Cu) 0.240.06% 1.2840.22° 1.4240.24° 1.4430.15°
*#% (Zn) 12.54-41.86° 14,7442,02° 6.01:H.78° 15.0542.24%
R EE 5584.72° 40854.74° 2143.20° 4309.86"

E: W Y AREAMEAEL, FUTFEMRATEFARE, p>0.05 RATFERRATEFRE, p<0.05.
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*5 FERRTEaREERSENLG (2/100 g, MEET)

Table 5 Amino acid content and ratios in raw materials and the surimi samples (9/100 g, fresh weight)

P X84 BER i b IR & JE
7 ER S
A A SE e tp) A 17| A )
RARE (Asp) 1.7540.35% 1067  1.330.08° 9.15 1.9440.16° 10.72 1.9040.14° 1053
*Z 2B (Thr) 0.7840.10°  4.76 0.62:40.05° 4.26 0.8940.09° 4.92 0.8840.08°  4.88
5 FR (Ser) 0.7140.09°  4.33 0.6340.07° 433 0.8040.05° 4.42 0.8040.04°  4.43
258 (Glu) 2644038 1610  2.0940.25% 1437  3.1340.20° 17.30 3.0740.38°  17.01
H&E (Gly) 0.8940.05° 543 1.7740.28° 1217  0.7840.06% 431 0:8640.08°  4.76
REE (Ala) 1.0240.14°  6.22 1.1440.08% 7.84 1.0640.12°% 5.86 1.0840.07° | 5.98
JEEBE (Cys) 0.1140.02° 067 0.1046.01% 0.69 0.0840.01 0.44 0.0940.02* ' 0.50
*REE (Val) 0.8040.07*  4.88 0.5740.05° 3.92 0.8840.05% 4.86 0.8840.06™ = 4,88
*FH2 B (Met) 0.5240.05°% 3.17 0.4149.04° 2.82 0.6340.04° 3.48 0.6340.07° 349
*FEEAE (lle) 0.7540.10° 457 0.5240.05° 358 0.8540.05° 4.70 0.8540.06° /| 4.71
*ZRAE (Leu) 1.4040.11° 8.54 0.9840.09° 6.74 1.5840.06° 8.73 15440.08° 853
B EER (Tyr) 0.4840.05* 293 0.3040.03 2.06 05740.05 315 0.5540.04*  3.05
*RAEE (Phe) 0.8040.05° 488 0.6040.06" 413 0.7940.06° 437 0.8140.044  4.49
*#EB (Lys) 170#0.13* 1036  1.1440.08° 7.84 1.9010.08° 10.50 1.8620.07°  10.30
B5E (His) 0.4540.04* 274 0.2640.04° 1.79 0.4040.06% 221 04140.05* 227
FEE (Arg) 1.0840.05° 658 1.0940.06° 7.50 1.2649.08° 6.97 1.244010°  6.87
JHEEL (Pro) 05240.07*  3.17 0.99-40.08° 6.81 0.55460.07° 3.04 0.6040.09°  3.32
FABEZ (TAA) 16.40° 14.54° 18.09°¢ 18.05°

E OFREALHBAE; FUTF AR AT £ TR, p>0.05;

3 Zhip
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