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Table 1 The numbers of gelatin and gelatin—agar gels at different mass concentration
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Fig.2 Different mass concentrations of gels” strain—stress diagram were obtained

at different compression rates of 0.1,
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Table 2 The Young’s modulus of gel with different mass concentrations at different compression speed (kPa)

WG R 50 g/l FA ik 70 g/L. PR i 90 ¢/L. *A i

g L 0.1 mm/s 1 mm/s 0.1 mm/s 1 mm/s 0.1 mm/s 1 mm/s
0 25.71 +3.75 25.77 +0.42 4224 +11.01 30.36 + 0.47 34.61 +0.95 40.21 £ 0.61
6 25.84 + 141 36.76 £ 7.36 43.36 +2.02 61.64 £ 0.36 65.60 = 2.63 64.52 £ 0.52
12 15.56 +6.96 18.32 +3.60 4142 +0.25 52.17 £ 0.57 77.40 = 12.36 79.26 £ 9.57
24 61.84 +7.56 118.00 + 0.78 60.71 £ 0.10 81.11 £ 12.40 62.23 +2.37 68.21 +4.33
48 171.50 + 1.58 240.00 + 0.19 100.08 + 1.35  103.45+17.24 11631 +11.97  160.60 + 0.65
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Table 3 Correlation analysis between texture characteristics and compression parameters
T wmRan  mRME] EEEA  FEAL - )
Ei ko B R % BN B3 /N 3
kPa kPa mm-s’ g-mlL™!
B 38 A 1
By 2L 8 % 0.007 1
R AEEE 0.562 -0.696%* 1
JE 45 ik B 0.459* 0.209 0.159 1
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W w7/ . WmEAEE/  ERGHEIE WKL/ . o ;
35 4% g Wk A2 N =H %% Z/N tEcd
kPa kPa mm-s” g-ml
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Table 4 Output results of normality test
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St B WA Sig. sit B WA Sig.
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ik 4 0.225 6 0.200%* 0.888 6 0.306
[ 0.188 6 0.200%* 0.935 6 0.617
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Table 5 Regression equation of texture characteristics and compression parameters
JRH B, Wi B m A (X)) Wi 3L R 3 (X,) A E (X5) JEHRE (X)) R ERE(XS)
Y, Y =-30.029+0.778X +0.283X,-0.273X+0.238X,+0.615X 5
Y, Y,=-9.078+0.676X,—0.075X,-0.744X1+0.503X ,+0.417 X5
B Y, Y;=0.867+0.458X,-0.286X,-0.645X,-0.051X,—0.358X 5
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Table 6 Parameters of gel constitutive model under different agar mass concentrations

R6 ARFERERETRRAMERSY

Mg = R g 1! 6 12 24 48
E,/ Pa 1257.1656 5758.3028 10 224.6035 15 841.6433
E,/Pa 35 888.2689 9 569.8893 26 141.5688 13 588.0056
./ (Pa-s) x 10° 4.5847 0.07100 2.0705 1.7597
/s 127.7500 7.4190 79.2020 129.5000
E,/Pa 36 302.5792 9 857.8469 14 237.2473 27 554.2415
7,/ (Pa-s) x 10° 4.5986 12.2064 21.4635 0.4112
7 /s 126.6700 12.3800 1 507.5600 14.9200
E;/ Pa 10 505.7588 30 554.4093 25 691.5689 17 360.0643
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Fig.6 Fitting curves of gel stress under different agar concentration
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Characteristics of Food Gel and Its Application in Oral Processing
Zhang Fennan', Yu Jinghu'*
("Academy of Mechanical Engineering, Jiangnan University, Wuxi 214122, Jiangsu
2Jiangsu Key Laboratory of Food Advanced Manufacturing Equipment Technology, Wuxi 214122, Jiangsu)
Abstract In recent years, the lack of basic data on the correlation between food texture and oral processing ability,

which restricts the development and manufacture of food with good taste and matching with the oral processing ability of
the elderly population, has aroused people’s interest in the research of soft materials, especially food gel breakage be-
havior. By analyzing the variation law of the complete stress—strain curve of the composite gel with different mass con-
centration, the relationship between fracture stress, fracture strain, young modulus and specific perceptible texture char-
acteristics was explored, and a regression equation model between texture characteristics and compression parameters was
established, and a chewing experiment based on the biomimetic mastication platform was carried out. The number of
fragments and the maximum masticatory force after chewing were analyzed, and the viscoelastic constitutive model of the
gel was established. The results showed that the fracture stress and fracture strain had great influence on the breakage
behavior of food gel, and the gel with lower fracture stress and lower fracture strain value was more easily decomposed
into a large number of debris, and the specific compression parameters had a significant effect on the gel texture param-
eters. These results are of great significance for developing gel food materials for the elderly.

Keywords food gel; constitutive model; mechanical properties; texture parameters; bionic chewing platform



