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Abstract: Objective: This study aimed to increase the diversity of

My

surimi products and promote the industrialized production of

high-quality traditional food. Methods: Using frozen surimi and
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chicken breast as raw materials, double-protein vermicelli was
prepared by extrusion molding. The effects of raw material com-
position on the quality of double-protein vermicelli were studied
by measuring its holding capacity, pulping value, color, stretch,
texture and sensory evaluation. Results: The optimal mixing ratio
of surimi and chicken was 8 * 2, and the optimal amount of water
was 20%. The tensile strength, tensile deformation and total
sensory scores of the dual protein fish filaments prepared under
this condition were increased by 23.84% ., 28.13% and 17.39%.
respectively, compared with the shredded fish without chicken.
When 30% potato starch was added, the tensile strength and ten-
sile deformation of dual-protein filaments reached the maximum
values, which were 4.47 N/cm? and 3.27 mm/mm, respectively,
and the water holding capacity was better (73.27%) with lower
pulp value (10.45%). When 3.5% salt was added, the water
holding capacity, tensile strength, tensile deformation, elasticity
and adhesiveness of dual-protein filaments all reached the maxi-
mum values, which were 68.62% , 4.94 N/cm?, 4.97 mm/mm,
6.48 N and 4.63 N, respectively. Conclusion: The mixing ratio of
surimi and chicken was 8 : 2, with the water content of 20%,
the potato starch of 30% ., and the salt of 3.5% ., the quality of
fish-chicken dual-protein vermicelli was optimum.
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Table 1 Sensory evaluation of chicken and
dual-protein vermicelli
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Table

2 Effects of water addition and surimi/chicken
compound ratio on water content and cooking

quality of dual-protein vermicelli

TR/ Y6 moape = maup

TOKE/ N FRK/ % A/ %

15 10:0 78.6140.314¢ 57.2747.21%% 10.504-0.054¢
15 8:2 78.8310.29% 60.6445.30410.00+0.14"
15 624 78.84+0.06% 61.9840.514" 9.43+0.10
15 5:5 77.9440.24% 64.614+1.44%  9.3440.28%
20 10: 0 80.6640.16" 60.52+2.13M 12.624-0.134
20 8:2 80.39+£0.09% 62.24+1.84411,7140.06™
20 64 80.6610.44A* 60.25+1.094> 9.934-0.37¢P
20 5:¢5 78.4540.13% 64,73+5.33  9.1840.03"
25 10: 0 80.890.18% 59.80+8.474%12.4440.474
25 8:2 79.4240.20% 52,564,645 11.084-0.08"
25 64 79.0140.15%  64.9840.62"* 10.9840.29"
25 5:5 79.09+0.14 60.8343.744  9.64+0.08"
30 10: 0 80.164-0.3148 59,31+3.28" 13.534-0.154
30 8:2 80.4440.22% 67.70+14.09411.63 40,141
30 6:4 79.98+0.44A% 62.0142.95> 10.75+0.23%
30 5:5 79.5840.33%  62.4743.877 10.3340.17™
T RE TR AR R R [ 3G AR L 2 R

(P<C0.05) 5 /NG B A [f] o8 AN oK i 8 22 5 12 3%
(P<0.05),
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Table 3 Effects of water addition and surimi/chicken compound ratio on the color of dual-protein vermicelli

TR/ % map L a’ b w
15 10:0 77.10£0.765%  —1.9140.05% 5.974£0.014¢ 76,260,745
15 82 76.34+0.88%  —2.3940.09% 8.3440.274b 74.8040.778
15 624 79.2140.514 —2.48£0.10%"  10.3940.28%¢ 76.6240,34A8
15 5:5 79.21+£0.80%  —2.360.13A  10.84+0.46%¢ 76.444+0.887
20 10:0 78.76£0.28%  —2.0040.05% 5.980.35Ad 77.8440.36%
20 82 78.28+0.91%  —2.3340.03% 7.9440.15%¢ 76.760.86%®
20 64 77.994£0.878  —2.8140.05% 9.26+0.428 75.96+0.93"
20 5:5 80.0040.85%  —2.59+0.11%  11.11+40.77M 76.97 41,127
25 10:0 78.3140.2980  —1,9540.0348  5.52+0.09% 77.54+0.28%
25 82 79.13+0.15480  —2.30+0,15" 8.20+0.264P 77.46+0.10%
25 64 79.70+0.35%0  —2.4440.05%>  9.76+0.35™ 77.34+0.304
25 5:5 80.10+1.58%  —2.4840.075% 10.3340.297d 77.43+1.42%
30 10:0 78.38+0.304  —1.9140.044¢ 5.23+0.20% 77.67+0.26%
30 82 79.5540.7180  —2,3340.014b 7.7740.398 77.99+0.55%
30 6:4 79.60+0.24%>  —2.5040.084P 9.20+0,25b8¢ 77.48+0.25%
30 5:5 80.73+0.68%  —2.2640.15%  10.7240.50"4 77.8240.38%
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Table 4 Effects of water addition and proportion of suri-
mi/chicken on stretching index of dual-protein
WK/ % mas ¢ s ﬁﬁﬂif%/ Tﬁﬁiﬂﬁ”{f
(N e+ cm™?) (mm * mm ™)
15 10: 0 4.09+0,918 3.3841.354¢
15 812 4,880,634 4.4340.8947¢
15 6: 4 5.460.717 4.46+0.947
15 55 5.4141,497b 4,05+ 1,464
20 10: 0 2.96+0.35 3.2740.38A8
20 8§+ 2 3.67+0.418 4,1941.074
20 64 4,3140.48Bb¢ 3.4140.68ABD
20 55 6.31+0.814« 3.1140.478
25 10: 0 2.32£0.11¢0 2.664-0.438>
25 8§+ 2 4.314£0.6380 3.8740.827
25 64 4.67+0.79Pbe 3.644 1,067
25 55 5.5340.830 3.6140.697
30 10 0 2.5570.448 2.024£0.698
30 82 3.6940.2170 3.02+0.1670
30 64 3.71£0.747¢ 2,760,977
30 595 4.22+0.704b 2.61£0.74A80

T KRG TR R RS R R YA L B R 2
(P<C0.05) s /NE FHRFE RRANFE KR T 257 8%
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Table 5 Effects of water addition and proportion of surimi/chicken on texture indicesof dual-protein
TR/ Y% map @ map W /N R e /N RELAE 1 /N ] 42
15 10:0 4.78+0.81¢ 0.7740.014e 3.6940.63¢ 8.35+4.91% 0.4540.01A°
15 832 5.50+0.645 0.76+0.02A8 4,1840.438 10.5545.008 0.47+0.0347
15 6:4 6.10+0.56" 0.76+0.028 4.60+0.358 12.15+5.408 0.4640.037®
15 5:5 7.4440.814 0.7740.01A8 5.70+0.634 18.4744.,914 0.4740.014
20 10: 0 4.0140.29¢" 75+0.008 2.99+0.21¢> 4.6442.46" 0.4840.02¢
20 8:2 4.16+0.26 0.760.0248 3.15+0.22¢> 5.70+4,128 0.4940.024
20 6:4 5.264+0.518 0.7540.018 3.9240.3980 7.4144,778 0.4540.0280
20 5:5 6.9840.56A 0.76+£0.0147 5.3140,384 16.1749.22% 0.46+0.025
25 10: 0 3.71+0.47¢> 0.75+0.018" 2.76+0.34¢> 5.53+3.118b 0.48+0.024
25 8:2 5.4840.648 0.7440.018" 4.06+0.49% 7.60+5,158b 0.4740.024
25 6:4 5.56+0.738b 0.7740.027 4.2740.508 12.88+3.524 0.4940.05%
25 5:5 6.52+0.424P 0.7540.028" 4.86+0.284P 14.4244,697 0.4740.024
30 10: 0 3.58+0.65¢" 0.75-+0.024P 2.69+0.41¢> 6.28+2.974b 0.4540.038"
30 8:2 4.0140.308¢ 0.76+£0.0147 3.0340,218h 7.20+2,714 0.45+0.015
30 6:4 4.4740.83%8¢ 0.76+0.027 3.38+0.59" 8.27 43,947 0.46+0.03A8b
30 5:5 5.19+0.584¢ 0.76 40,0147 3.94+0.444¢ 9.27+4.88AP 0.4740.014
T KE TR R 8 A [F) A XS P9 B )R 22 5 8 (P<<0.05) s /NG PR R KR A [al ik & R 25 5 | 3% (P <<0.05) ,
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0.05) ; ff1 8 /38 IR &2 TE Lb 451 % XU, 0 22 I SO0 0k L 1
JE A4 43 B B 3 (P <<0.01) o BRI I i 28 XU 7R 1 #2211
Jon A o 0 R BE /XS PR A T EE 46 R LA A 7 O A R R .
Mmook 25 % ~30 %0 i B 3G P L G, RO B
£ 22 R R S 3R R (P <C0.05) 5 2 4 B /39 [N
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Table 6 Effects of water addition and proportion of surimi/chicken on sensory indexes of dural-protein vermicelli
BOKE/ % muge * moup AN P (ERES HLULE B
15 10:0 12.00£0.71% 12.40+2.88% 15.2041.30% 13.80+£3.03% 64.407.33%
15 8§:2 12,400,907 11.00+3.394 14.4041.95% 11.20+4.6670 60.00E9.514
15 6:4 12.8042.394¢ 10.4042.514¢ 13.00+1.877 12.4042.304¢ 61.0048.54A0
15 55 13.801.927ab 9.6043.13A0 12,002,747 11.8042.494¢ 59.60+7.700
20 10:0 13.00£1.227 11.80£3.034 12.2044.09% 12,404,777 60.80415.224¢
20 8:2 13.20+1.4844 14,001,227 15.4041.95% 16,401,527 73.606.587
20 64 13.20+£2.68% 14,202,497 14.4042.300 14,801,927 68.80E6.53%
20 55 12.60+£1.527 13.20+1.1040 13.60+2.30% 13.00+£2.92% 61.80+6.38%
25 10: 0 12.4040.55% 10.8042.594¢ 13.00+1.58% 10.0043.324¢ 59.6047.014¢
25 8§+ 2 13.00£1.587 12.4042.074 14.0043.324¢ 13,40+ 2.30A8ab 65.60+7.230D
25 6:4 11,403,367 10.00£3.247 12.40£2.072 11.60£2.708 57.0047.624b
25 505 10.33£1.537 6.0041.008" 11.0041.0044b 10.00£2.65% 42.67+1.5380
30 10: 0 12.8041.104¢ 10.6041.954¢ 12.20£3.114 10.40£4.044 60.00E8.974
30 8:2 11.00+£1.58% 12.00+£2.127 11.20+3.564 11.40+3.5840 56.807.694P
30 6:4 11.00£1.417 11.00+£3.674 10.8043.497 10.20+4.15% 53.801.644P
30 55 8.00+1.738b 5.67+0.5850 10.00£1.0070 9.67+2.08M 38.6741.538

T NG RER R 2R R R 6 R A Y BT 25 5 8 25 (P<C0.05) 5 RS - BER A R Rl K & F 25 5 8 % (P<C0.05).,
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Figure 1 Effects of starch addition on cooking index of

dural-protein vermicelli
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Figure 2 Effects of starch addition on stretching index

of dual-protein vermicelli
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Table 7 Effects of starch supplemental level on texture index of dual-protein vermicelli
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