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Fig.1 Visual effects of different starch gelling physical forms (starch mass fraction 1%-4%)
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Fig.2 Visual effects of different starch gel physical forms (starch mass fraction 5%-10%)
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Table 1 Analysis of texture properties of starch gels with differentmass fraction
H& REIHI% AE Fhx b oF & ik ¥ B

N E IR Ay 5 139.31 £10.95"  -23.16 £5.79" 0.84 £ 0.04" 0.58 £0.07“  67.20 +7.64"  0.38 £ 0.04""
6 317.52 + 13.68" -4.64 £4.87° 0.97 £0.02"" 0.88 £0.02" 269.16 £ 15.21" 0.60 + 0.02"

7 52275 £39.36%  -32.57 £20.45" 0.96 £0.01" 0.87 +0.02"  436.18 +33.32" 0.53 + 0.04"

8 923.98 £53.26"  -65.46 £ 12.75" 0.97 £0.0 1" 0.86 + 0.00*¢  764.96 + 40.40° 0.50 + 0.01*

9 1126.17 £35.62% -116.19 £ 15.61** 0.94 + 0.01** 0.83 £0.01™ 884.58 + 34.09*" 0.52 +0.01""

10 1197.67 £ 189.79 -76.16 £ 9.81"  0.96 £ 0.02" 0.82 +£0.05"  937.90 + 86.67* 0.51 = 0.03"

EREH 6 210.83 £36.72**  -29.30 £ 9.17** 0.90 £ 0.03** 0.55+0.08“ 104.00 +26.77** 0.42 = 0.08*
7 449.61 £83.79"™  -13.65 £ 16.50" 0.97 £0.03" 0.81 £ 0.07"  357.75 £89.94" 0.68 + 0.05"

8 729.15 £46.09"  -27.12 £27.04*" 0.97 £0.03"* 0.92+£0.01®° 655.68 +61.80™ 0.73 +0.01*"

9 961.36 + 74.80"  -44.51 +28.12*" (0.96 + 0.02" 0.94 +0.01®®  868.59 + 78.63" 0.74 + 0.02*

10 1003.16 £ 112.96" -38.15 £9.93*¢  0.94 £0.01" 0.93 £0.01°" 876.66 + 105.06™ 0.72 + 0.03*?

Ly 5 129.52 + 8.88* =772 £2.33“ 093 +0.02*¢ 0.85+0.04" 102.60 +4.29° 0.64 + 0.03'¢
6 175.74 +8.98™ -8.93 £4.42%  0.94 +0.01*" 0.84 +0.03"  139.11 +4.68"* 0.65+0.01"

7 196.98 +26.38™  -13.20 £5.37°°  0.95+0.02"° 0.92 £0.01** 172.02 +27.45"* 0.66 + 0.03"

8 316.31 £ 13.71*  -24.09 £ 6.23*" 0.93 £0.02"" 0.89 + 0.04"*" 260.18 + 27.83**  0.63 = 0.03""

9 271.05 £29.96**  -23.15 +6.12*" 0.94 £ 0.03"* 0.92 + 0.04*" 233.30 + 28.19** 0.63 + 0.03""

10 462.82 £85.20"  -39.57 £ 13.54* 0.92 £ 0.02"" 0.91 + 0.04*" 384.68 + 58.69"* (.62 + 0.03"

11 655.51 £179.03° -65.28 £ 17.56® 0.93 £0.02* 0.91 £0.02" 550.90 + 142.88° 0.63 = 0.02"

12 875.20 £ 86.14"  -84.69 £10.99° 0.94+0.01" 0.94£0.02° 772.63 £83.04" 0.57 £0.03"

13 1110.18 £ 134.76g -55.47 £32.39™ 0.95+0.02" 0.94£0.01° 986.84 + 124.28¢ 0.57 £ 0.04*

14 1563.34 £ 161.29h -70.67 £46.42" 0.95+0.02> 0.93 £0.02™ 1374.78 £110.10" 0.57 = 0.04*

o F 5 108.64 + 16.51**  -26.26 £ 7.86"" 0.82 £ 0.05® 0.52 +£0.08* 47.81 +16.01**  0.33 +0.07*
6 260.25 £39.56"  -19.73 £9.82*" 0.92 £ 0.04*" 0.72 £0.10™ 177.51 £56.20" .50 + 0.09'

7 473.58 £32.87%  -14.07 £5.47¢ 097 +0.01“ 0.81 £0.04®" 371.74 +43.23“ 0.57 £0.03®

8 692.09 £ 15.69"  -20.63 £8.22"" 097 +0.01°“ 0.85+0.01°“  566.12+9.41" 0.60 = 0.02"

9 1127.18 £ 111.95®" -35.74 £ 10.88"" 0.97 £ 0.01“ 0.80 + 0.05  881.27 £ 42.65® 0.59 + 0.04¢

10 140591 £ 66.89¢ -76.80 +24.09** 0.94 +0.02"¢ 0.79 £ 0.03*¢ 1 048.17 £ 99.55® 0.60 + 0.03*“

BB AY 5 222.69 £23.05°  -28.44 £20.51" 0.74 £0.04" 0.37 £0.04"  59.74 +2.81"  0.11 +0.02"
6 926.31 +51.61" -34.84 +20.65" 0.78 +0.05** 0.30 £0.02** 213.31 + 12.15“ 0.12+0.01*

7 1165.72 +338.19" -37.16 £28.39" 0.71 £0.18" 0.40 £ 0.28" 264.47 £ 55.63" 0.25 +0.29"

8 4156.26 + 104.43* -49.58 +20.73** 0.88 + 0.04** 0.55 £ 0.09"® 2 008.41 £ 315.60™ 0.41 +0.05"™

9 8501.90 £470.19°" -52.25 £9.21** 0.92 £ 0.02*** 0.76 £ 0.03® 5907.16 £ 447.19° 0.54 + 0.02"*

10 5571.77 £ 540.70" -50.33 £21.66" 0.90 £ 0.05* 0.71 £0.07* 3 528.94 + 440.74" 0.53 £ 0.06"™

G2 Z 5 148.93 £ 15.68"  —77.07 £ 12.59"* 0.85 +0.02"" 0.46 +0.03*  58.51+7.71"  0.11 £0.01*
6 329.87 £49.53“ -101.11 + 44.80** 0.86 = 0.05*® 0.40 = 0.02*® 114.84 + 19.88** 0.10+0.01*

7 486.92 +28.76"  -76.94 = 17.97** 0.83 £ 0.06® 0.42+0.03* 168.20 + 18.99** 0.13 +0.01*

8 112747 £243.41" —67.86 +£23.28" 0.86 = 0.04** 0.37 £0.01** 358.71 +£89.21"* 0.12+0.01*

9 2389.89 +757.87 —65.14 £25.21"" 0.90 £ 0.05** 0.35+0.01** 742.66 +235.44" 0.13 +0.01*

10 5825.82 £289.99" -65.44 +4.89" 0.82 +0.03** 0.43 £ 0.07°* 2038.70 + 307.84* 0.30 = 0.06"
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Fig.3 The PCA analysis of texture properties of starch gels with different mass fraction
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Fig4 The PCA analysis of gel texture properties of six starches with different mass fraction
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Abstract In order to establish starch gelling model system with different physical forms, visual imaging, inclined plate
residual analysis, SPSS variance analysis and PCA analysis were used to objectively define the gelling system with five
physical forms of liquid, semi-solid, soft solid, solid and hard solid, that obtained after gelatinization and aging of six
kinds of starch. Thus, a gelling system with five physical forms of six starches was established. The establishment of the
system provides a basis for the study of tribological behavior and taste influencing mechanism of starch matrix foods with
different physical forms during oral processing.

Keywords starch gel; texture characteristics; taste; gelling form



