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Abstract: [ Objective] To control the gel property and warmed-over flavor formation of hairtail surimi products. [ Methods] Surimi gel is
prepared using hairtail as the raw material. Then, by examining changes in sensory evaluation, microstructure, gel property, moisture
content, and volatile flavor substances, this study investigates the effects of yeast extract addition and reheating methods on gel property and
warmed-over flavor formation in hairtail surimi products. [ Results] Yeast extract addition significantly promotes internal structural cross-

linking and reduces the number of pores in the product, thereby enhancing the gel properties, including gel strength, hardness, and elasticity.
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Specifically, an optimal gel property is observed at a 1.00% addition level. Microwave reheating after freeze-thaw results in a denser

microstructure. Furthermore, volatile substance analysis reveals that 2-hexenal, dg-acetone, 2-nonanone, ethyl propionate, and ethyl butyrate

are the main flavor substances imparted by the yeast extract to fresh hairtail surimi products. The primary warmed-over flavor components

in hairtail surimi products formed after reheating are heptanal, 2-methylpentanal, (£)-2-octenal, 1-octen-3-ol, (£, Z)-2,6-nonadienal, 2,3-

butanedione, and 2-undecanone (based on odor activity value™>100). Microwave reheating generates less warmed-over flavor than the water-

boiling reheating groups (based on odor activity value>1). [ Conclusion] Microwave reheating combined with an addition of 1.00% yeast
g g group y g y

extract can improve the gel property and inhibit warmed-over flavor formation of hairtail surimi products.
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Table 1

Sensory evaluation criteria for hairtail surimi products
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Figure 1 Effects of yeast extract and reheating methods on

the apparent state and color changes of hairtail
surimi products
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Table 3 Effects of yeast extract and reheating methods on the color of hairtail surimi products

FE A L b w
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Fresh-2 65.57+0.43%° 0.47-0.10% 13.27+0.30“ 63.10+0.45*
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Figure 2 Effects of yeast extract and reheating methods on the sensory quality of hairtail surimi products
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Figure 3  Effects of yeast extract and reheating methods on the

microstructure of hairtail surimi products (7.3 <)
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Figure 4 Effects of yeast extract and reheating methods on the moisture content and distribution of hairtail surimi products
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Table 4 Effects of yeast extract and reheating methods on texture properties of hairtail surimi products

FE 5 fifi &£ /N L B e NEL IR B2 /N [l 42 14
Fresh-1 22.01+0.43° 0.89-+0.01* 0.370.03"% 835.54492.17" 7.2940.865 0.15+0.01%
Fresh-2 40.60+2.47% 0.8940.01"" 0.4340.04" 1763.36+221.66"" 15.184+2.02% 0.2140.02"
Fresh-3 42.8342.44% 0.89-20.00" 0.5220.01% 2275.47+106.94* 19.7540.89% 0.29-0.00%
Fresh-4 42.37+8.13% 0.89-+0.02* 0.60-0.09% 2 624.80+816.09% 22.807.34" 0.32+0.07*
FT-M-1 46.25+8.65"° 0.86+0.03% 0.60+0.06"° 2 848.19+836.38"" 23.77+6.17"¢ 0.30+0.03*°
FT-M-2 44.08+3.85"° 0.8540.025 0.6040.04*° 2 697.54-370.83"F° 22.6043.15%¢ 0.2940.034P¢
FT-M-3 51.36+4.49" 0.830.015® 0.68-0.07"° 3606.34+677.29" 29.48+5.76" 0.34+0.05"
FT-M-4 50.25+2.45% 0.8240.01<° 0.6440.02* 3304.41+251.88" 26.43+2.21%° 0.314+0.01%°
FT-B-1 39.0342.715 0.884-0.017 0.5440.06"° 2 164.92+282.67"° 18.5942.214¢ 0.2840.024°
FT-B-2 41.73+7.22%° 0.89+0.02"° 0.58+0.06"" 2510.93+665.81"° 21.98+6.13"° 0.31+0.06"°
FT-B-3 45.17+7.98% 0.89+0.02"° 0.61+0.07" 2 840.56+825.24% 24.80+7.74% 0.32+0.05%
FT-B-4 35.81+56.47% 0.85+0.01%° 0.550.04“ 2 020.04+492.43% 16.76+3.79% 0.260.03%°

T RS TR IR R AR (] e R AR IO T A (] 52 B AR 35 3R AR i 2 ) 22 S B 3 (P<<0.05) 5 /NS FHRER TR 2R A (] b B 7
ST WIS 7] 5k T B B2 JOH R it 2 ) 22 57t 1 3 (P<C0.05) .
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Table 5 Effects of yeast extract and reheating methods on

gel strength of hairtail surimi products

FE i F/IN d/mm G/(N-mm)
Fresh-1 1.740.09%  5.98+0.62%  10.24--4.02%
Fresh-2 1.91+0.22° 5544037  10.33+£3.55
Fresh-3 2.300.10° 4.6440.17%  10.67+0.80"
Fresh-4 2.034+0.21% 44240325 9.04 4 1.54%
FT-M-1 2.4240.05"°  5.8340.07%  14.1240.25"°
FT-M-2 2.710.05**  6.30£0.04*  17.06+0.52**
FT-M-3 2.4240.06° 6.05+0.10"°  14.620.31"°
FT-M-4 2.40+0.12%°  5.7540.02"°  13.8240.89*°
FT-B-1 2.33+0.16"  548+0.31%  12.80+1.77*°
FT-B-2 2.3440.08%  5.76+0.12%"  13.44+0.48%
FT-B-3 2.374+0.31° 6.04£0.51""  14.44+3.35
FT-B-4 2.1340.16%°  5.6740.39"°  12.10£1.91*"°
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Figure 5 Effects of yeast extract and reheating methods on the odor of hairtail surimi products
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Figure 6 Effects of yeast extract and reheating methods on odor compound concentrations in hairtail surimi products
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Figure 7 Correlation of warmed-over flavor (WOF) compounds with moisture content and distribution, and sensory flavor
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