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Abstract: In order to study the new processing technology of beef pancake, the effects of soybean protein isolate, complex phosphate and
carrageenan on shear force, water content and sensory score of beef pancake were studied by single factor experiment. Using shear force,
moisture content and sensory score as evaluation indexes, Lo(3°%) orthogonal test was used to optimize the processing technology of beef pancake.
The results showed that the range method and principal component analysis method were feasible to evaluate the quality of beef pancakes in
different test schemes, but both of them had shortcomings. After comprehensive analysis, the best plan was A;B,C,, that is, the added amount of
soybean protein isolate was 2.00%, the added amount of compound phosphate was 0.30%, and the added amount of carrageenan was 0.10%,
which was the best processing technology of beef pancake. The moisture content, shear force and sensory score of the beef pancake were 43.61,
7.70 and 84.90 respectively. This study provides a basis for the production of high-grade beef mince products, increasing product types and
improving food quality.
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Table 1 Sensory evaluation criteria for beef slices
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Table 2 Factor level table of single factor test
S xR 1 2 3 4
XEagBEQMEY%N O 1.00 2.00 3.00 4.00
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Table 3 Orthogonal factor level and coding
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Fig.1 Effect of the amount of soy protein isolate on the moisture
content and shearing force of beef crepes
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Table 4 Effect of soybean protein isolate on sensory score of beef pancake

XENBEOQMNE ERES A sk A P o B B
0% 11.00+2.61*  8.00+1.10°  1333+1.63°  16.17+248°  16.67+2.73°  65.17+3.92°
1% 10.80+£3.49°  7.20+2.59*  12.6042.30°  19.20+1.92®  18.40+1.14®  68.20+4.44"
2% 11.00+2.45*  883+1.17°  1250+1.64°  20.00+2.37*  19.67+151%°  72.00+1.79%
3% 11.86+157*°  9.00+1.00°  11.86+1.86°  19.86+1.95°  19.86+1.68°  72.43+1.72°
4% 9.33+4.16° 7.67+058°  13.00£2.00° 18.33+2.31%  18.00+1.73°  66.33+2.52°
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Fig.2 Effect of the amount of compound phosphate added on
the moisture content and shear of beef crepes
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Table 5 Effect of compound phosphate content on sensory score of beef pancakes

BAEERR g &F A, mERE ok o R Bar
0% 8.40+2.51° 8.00+1.87°  13.00+1.22°  21.20+2.95°  21.60+2.70°  72.2045.72°
0.20% 11.25+150°  7.5042.38°  14.00£2.94%  20.25+2.75% = 19.7542.22°  72.75+4.57°
0.30% 10.80+1.30°  9.00+1.00°  14.00+0.71*  24.00£1.00°  23.80+2.17°  81.60+4.16%
0.40% 115043.11*°  9.75+1.71°  11.50£1.29°  21.75¢3.77%°  18.75#3.20°  73.25+6.18"
0.50% 12.40+1.82°  9.60+1.14°  12.80+1.10°  16.40+3.29°  19.00+0.71°  70.20+3.56"
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Fig 3 Effect of the amount of carrageenan on the moisture
content and shear of beef crepes
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Table 6 Effect of carrageenan on sensory score of beef pancakes

FFEI AN E ERES A HRE ok =P o
0.00% 10.50+0.84% 9.67+1.75° 12.50+2.59* 17.67+3.78° 17.00+3.95%° 67.33+4.89%
0.10% 11.00+2.24% 8.60+1.82° 12.40+3.36% 19.4042.41% 18.6045.03% 70.00+3.54%
0.20% 13.13+2.10° 10.13+2.10% 9.50+2.20° 22.00+2.56° 21.13+3.40° 75.88+6.85°
0.30% 12.29+1.38% 9.57+1.72° 12.14+1.35% 17.00+3.11° 14.00+4.65% 65.00+7.12%
0.40% 12.33+1.63* 9.17+0.75° 10.17+3.06% 17.67+4.41° 12.67+3.50° 62.00£2.97°
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Table 7 Orthogonal test result
i Kaka LemmE FER ke I B kas® o EE ah
F5 BmEY MmER O MeEY% SE% AN Ja—a  Ja—E Ja—d

1 1(2) 1(0.2) 1(0.05) 3983 620 7520 0.01 0.61 0.47 0.37

2 1(2) 2(0.3) 2(010) 4361 770 8490 0.80 0.00 1.00 0.64

3 1(2) 3(0.4) 3(0.15) 4332 700  70.80 0.74 0.28 0.23 0.40

4 2(3) 1(0.2) 2(0.10) 4008 620  66.90 0.06 0.61 0.02 0.21

5 2(3) 2(0.3) 3(0.15) 4364 523 72.60 0.80 1.00 0.33 0.67

6 2(3) 3(0.4) 1(0.05) 4066 757 66.53 0.18 0.05 0.00 0.07

7 3(4) 1(0.2) 3(015) 4457 650  76.30 1.00 0.49 0.53 0.66

8 3(4) 2(0.3) 1(0.05)  39.78 717  70.73 0.00 0.22 0.23 0.16

9 3(4) 3(0.4) 2(0.10) 4121 583  69.93 0.30 0.76 0.19 0.39
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Table 8 Range analysis results of orthogonal test
84T K1 K2 K3 k1 k2 k3 R REER  RHEES

126.76 124.38 124.38 42.25 41.46 41.46 0.79

Kosz 124.48 127.03 125.19 41.49 42.34 41.73 0.85 A<B<C AB,Cs
120.27 124.9 131.53 40.09 41.63 43.84 3.75
20.9 19 19 6.97 6.33 6.33 0.64

WA 18.9 20.1 20.4 6.30 6.70 6.80 0.50 B<A<C A3B,C,
20.94 19.73 18.73 6.98 6.58 6.24 0.74
230.9 206.03 206.03 76.97 68.68 68.68 8.29

RESA 2184 22823 207.26 72.80 76.08 69.09 6.99 C<B<A ABCs
212.46 221.73 219.7 70.82 73.91 73.23 3.09
141 0.95 12 0.47 0.32 0.40 0.15

Y tAA 1.24 1.47 0.86 0.41 0.49 0.29 0.20 A<B<C A1BoCs
0.6 124 1.73 0.20 041 0.58 0.38
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Table 9 Principal component analysis and evaluation results of
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