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Research on the key technological application of extrusion type quick-frozen

highland barley fish noodle based on the fuzzy comprehensive
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Abstract; Taking the Water addition, mixing time, settling time and
freezing temperature as factors, response surface experiments were
used to optimize the technological application of extrusion type quick-
frozen highland barley fish noodle based on the results of single factor
experiments by the fuzzy comprehensive. Results were as followed:
Water addition and freezing temperature with the quality of noodle
were significant(P<Z0.05) , which have synergistic enhancing effects.
The primary and secondary order of technological factors that affect
the total quality score of noodle were water addition and freezing
Mixing time and settling time on

temperature, respectivley.

consumer behavior on the total quality score of noodle was positively
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correlated, but the impact was not significant. The optimum parame-
ters for extrusion type quick-frozen highland barley fish noodle were:
water addition 18.84 % , mixing time of 12 min, settling time of 25
min and freezing temperature of —32 C.

Keywords: quick-frozen highland barley fish noodle; technological;

fuzzy comprehensive
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Table 1 Sensory evaluation quick-frozen noodles
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Table 2 Effect of purified water addition on quick-frozen Highland barley fish noodles quality

Jnak &/ % R/ % fifi i /N iRt/ m] it /mm RELAE 1/ m] Ko/ %
10 76.47+0.74%  0.8240.02¢ 0.07+0.01¢ 0.31+0.01¢ 0.11+0.02¢ 27.27+0.18¢
12 74.36+1.42¢ 0.76+0.03b 2.75+0.12¢ 2.50+0.14"> 1.2940.06% 31.56+0.41°
14 78.64+1.41®>  0.85-+0.00° 2.90+0.25° 3.47+0.03% 1.2740.08% 29.16+0.83¢
16 74.83+1.27%  0.74-0.06¢ 2.03+0.04" 1.2640.05¢ 1.3340.37% 28.3241.10¢
18 78.40+2.77>  0.85-0.00° 2.10+0.17° 1.2340.13¢ 0.55+0.01>  31.50+0.32"
20 81.1040.83¢ 0.84-+0.01% 1.4540.02¢ 0.84+0.044 0.45+0.10%  34.03-+0.01°

ok st/ % WK%/ % B/ % AR s WA/ % R LRI
10 62.50+6.10> 17.10£0.37*> 210.7544.60¢° 8.00£0.00>  73.70+£2.12> 0.764£0.00¢
12 63.00+1.13>  19.78£2.21> 229.0045.66> 21.1245.67*  72.8440.74> 0.7540.01¢
14 65.56+1.74>  20.0943.85° 242.5043.54%  2.0040.00°  82.3540.07% 0.85+0.01¢
16 72.87+0.14*  13.26+0.87" 243.50+3.54*>  2,00+2.83¢  84.30+2.97% 0.88+0.01"
18 78.25+1.04*  12.9841.12 251.50412.02*  2.0042.84°  83.9040.99° 0.91£0.01°
20 76.97+£0.89°  11.4340.70°  230.0045.66° 4.0040.00*  80.3040.71% 0.88+0.01"

T R S0 B v bR A TR 5 B R 22 S 8 2 (P<C0.05)
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Table 3 Effect of different mixing time on quick-frozen Highland barley fish noodles quality

MR /min - AR/ % T RE /N FiBE M/ m] #P:/mm NELIGE-PE / m] K4y /%
4 76.16+2.72>  0.8240.06 0.08+0.02" 0.52+0.02¢ 0.18+0.01¢ 31.17+0.30°¢
6 68.8941.32¢ 0.85+0.00% 0.0740.01"¢ 0.5540.00"¢ 0.20£0.01¢ 32.86+0.04P
8 76.27+1.39>  0.5140.04¢ 0.300.00° 0.13+0.03¢ 0.03+0.01¢ 30.88+0.13¢
10 79.60+1.66*>  0.89+0.05° 0.05-+0.00¢ 0.69+0.007*  0.28+0.01¢ 33.70+0.64
12 83.77+1.58*  0.76+0.03" 0.0540.00°¢ 0.53+0.04"  0.2040.00¢ 34.65+0.42¢
14 80.55+2.16*>  0.89+0.00% 0.05+0.002¢  0.5940.04" 0.23+0.03" 34.85+0.42¢

AE A /min - WK Z/ % Biks/ % BAEEBIAE /s Wi/ % JRE AT
4 92.51+0.25*  9.99+1.09¢ 193.50+2.12*  22.004+2.83*  78.15+1.77¢ 0.82+0.01¢
6 79.72+4.26> 13.75+0.21> 197.50+10.61* 10.0042.83>  79.0041.41¢ 0.80+0.02¢
8 81.53+1.66> 11.55+1.03> 197.00+1.41*  12.0040.00>  81.60+1.41bc 0.83+0.01°¢
10 67.76+2.48¢ 15.04+1.21* 177.50+£7.78> 4.004£0.00¢  82.704+0.99" 0.80+0.009¢
12 90.34+3.28*  11.40+1.30" 197.50+0.71¢ 4.00+0.00¢  86.00+0.71¢ 0.90+0.008"
14 80.17+1.24> 11.82+0.78" 195.00+5.66¢ 6.00+2.83%¢  84.01+0.13 0.86+0.01"

T Tl B0 E A b bR A ] B R 25 R 3 (P<0.05)
x4 BHEREMEAERETMARNZME
Table 4 Effect of different tanding time on quick-frozen Highland barley fish noodles quality

B E R /min - RAE/ % i iE /N RibtE/m] HE/mm WEL WGP / m] Ko/ %
5 72.39+1.33*>  0.8740.03% 0.14+0.004¢ 0.48+0.02¢ 0.214£0.007>  27.0440.65¢
10 69.701.44%  0.8140.007 0.17+0.005>  0.2640.04¢  0.0540.00¢ 29.23+0.51
15 73.8641.58% 0.7840.00* 0.1940.02% 0.1240.01¢ 0.0540.01¢ 29.644+0.07%
20 75.37+2.67* 0.5740.03¢ 0.1740.00"¢ 0.74+0.00" 0.26+0.007"  29.332£0.21%
25 74.67+1.23% 0.67+0.08" 0.19+0.005% 0.2340.00¢  0.0540.01¢ 30.02+0.03¢
30 66.08+0.99¢ 0.5940.00"  0.1940.001% 0.86+0.03% 0.46+0.08° 28.94+0.52°

ORI /min - KR/ % W/ % EAGIEEs  BAR/ % E LA
5 79.68+2.43>  11.85+0.88*> 172.50+3.54 4.00£0.00>  80.10+2.40% 0.80+0.01¢
10 75.64+6.06¢  14.64+2.83* 169.00+4.24¢ 8.00+0.00%>  80.10+1.27¢ 0.77+0.01¢
15 83.22+2.12%> 12.76+0.11* 168.5044.95¢ 6.00+2.83*>  79.70+0.71% 0.80+0.005
20 84.01£0.18®  8.83+£0.37" 192.50417.68> 10.00+2.83*  84.90+1.56° 0.850.02¢
25 82.4541.68%c  8.3340.04¢ 232.50+3.54° 4.00£0.00>  78.70£0.71" 0.8840.003"
30 88.454+2.18*  12.74+1.33* 208.00+9.90" 8.00+0.00°>  77.90+4.10" 0.83+0.03"

T B B bR AN TR R R R 25 5 3 (P<C0.05) .,
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Table 5 Effect of different quick-frozen temperatures on quick-frozen Highland barley fish noodles quality

WERIE/C OB R/% fifi i /N FiBhE/m] i1 /mm RELAE 1/ m] Ko/ %
—19 72.55+2.74%  0,96+0.06¢ 0.0240.00" 0.71+0.06 0.2740.01° 30.73+0.45¢
—22 71.12+0.99¢ 0.81+0.02> 0.030.005>  0.684+0.007>  0.34+0.02¢ 41.40+1.04°
—25 72.34+0.40%>¢  1,014+0.007¢  0.1540.005*  0.47+0.007¢  0.10£0.00¢ 32.56+0.42¢
—28 74.62+1.36%  0.9940.08* 0.04+0.01" 0.75+0.04 0.36+0.05° 34.64+0.12°
—31 76.3140.51* 0.944+0.03* 0.04+0.006>  0.622£0.00°¢ 0.2640.00" 32.4240.20¢
—34 75.12+1.55*>  0.9940.04* 0.03+0.00" 0.78£0.007*  0.37+0.01¢ 34.00+0.07"

W /C WoKER/ % Bk / 0% BAEEBIRE /s WikE/ % R LA
—19 94.67+0.454 8.82+0.10° 160.50+4,95¢ 6.00+2.83*  73.29+1.18> 0.8040.00¢
—22 106.1140.50# 8.9040.04* 173.5043.54¢ 2.00+2.83®>  66.96+0.42¢ 0.84+0.01¢
—25 100.1040.87" 7.4140.02> 171.50+3.54°¢ 4.00£0.00®  73.3740.09" 0.83+0.00¢
—28 99.1940.35" 8.12+0.39> 185.50+4.95" 6.0042.84¢ 78.9740.027 0.874+0.00"
—31 97.29+0.33¢ 4.13+0.164  189.00+4,24" 4.00+0.00®*  80.21+0.13¢ 0.88+0.003%
—34 97.53+0.91¢ 7.92+0.15¢  209.00+4,24¢ 0.00+£0.00>  74.1140.34" 0.88+0.002%

T TR BB bR AN TR 5 R 3R OR 22 S 4 2 (P<C0.05) .
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Table 6 Pearson correlation analysis between quick-frozen Highland barley fish noodles and Processing Technology
fibr AR R B wE MHEE kar WoKA BURE RAEAGIEE O WK BE AT
Sk 4 0.519 0.289 0.211 —0.154 —0.047  0.700 0.949**  —0.797 0.608 —0.550 0.717 0.881*
FE B fE] 0.732 0.171  —0.249 0.236 0.317  0.815 —0.263 0.164 0.083 —0.826* 0.922** 0.647
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Table 7 The coded form of factor level Table 9 Variance analysis of the comprehensive
KFE AMKE/Y BEZRE/C quality scores
—1 16 —34 TRKW CFIIR AWmE B FE P{H o
o 18 3 B 0.06 5 0.01  82.36 < 0.0001 MG
1 20 g A 0.01 1 0.01  69.35 < 0.0001 ¥
B 0.01 1 0.01 14.83 0.000 3 #e g F
®8 HEIXEARSER AB 0.00 1 0.00  29.62  0.0010 M
Table 8 Experiment implementing plan and results Az 0.02 . 0.02 15076 < 0.0001 A%
R A B Yk B GV B? 0.02 1 0.02 14817 < 0.0001 B
! - o 0.826 Sz o000 7 o000
2 ! -l 0-951 RAIT0.00 3 0.00 1.06 0.4577 RE%
¥ - ! 0833 aiz  0.00 4 0.00
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7 0 14 0.895 2.6.3  FERZERNL AT R B 4 43 A 1 R AT B TR 3R 06T
3 0 L1 0.815 30T 5 BIVA 181 5 2 op AN BB ER [ E TR K. o S E) 2
9 0 o 0.978 AR R R R AT
10 0 0 0.955 YA=0.97+0.036A —0.058A°%, 7
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XA B AT 7 22 3 A (GR O AL R B R R
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SRS SR T RZE MRS ERE, HiRZR/DN,
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Figure 2 Response surface plots showing the interactive
effects of two factors on bacteriostatic rate
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