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Abstract

The bionic chewing equipment and parodontium were designed by bionic technology and two stages,
a signal amplifying circuit was made, the testing software was developed by Visual C + + , and then the
bionic food texture analyzer was set up. Apples and carrots were measured by using this texture analyzer
and the corresponding experiments were done and results were contrasted with those from panelists and
the universal food texture analyzer. Pearson correlation coefficients showed that test values of the bionic
food texture analyzer and sensory evaluation had a good relationship, the correlation coefficients with
apple’ s hardness, crunchiness were 0.970, 0.904, and with carrot’ s hardness, crunchiness were
0.961, 0.971. The data are better than the coefficients from the universal food texture analyzer and
sensory evaluation.
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Fig. 1 Bionic food texture analyzer
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Fig.3 Figure of the signal amplifying circuit
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Fig.4  Software interface of bionic food texture analyzer
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Tab.1 Results of sensory evaluation on apples and carrots
S5 Al A2 A3 A4 A5 A6 C1 Cc2 C3 C4 C5 C6
. 2.92 % 3.03 £ 3.28 2.93 & 3.04 3.30 £ 6.47 6.74 + 6.63 + 7.12 6.58 + 6.75 +
i B2 17 43 Al | . al | } ! al s ! b
0.12* 0.11% 0.10"° 0.09*" 0.09"" 0.10" 0.10* 0.11" 0.06"" 0.08° 0.11*° 0.06"
. 1.84 = 1.95 = 2.02 1.88 = 1.93 + 2.05 = 4.50 + 5.91 = 4.90 = 5.97 = 4.60 5.71 £
%‘lﬁ:“ﬂzﬁ ; P | a h a b a b
0.12° 0. 10" 0.08*" 0.06" 0.07° 0.08*" 0.23* 0.21" 0.20° 0.32" 0.30" 0.11°
L HER RGN M £ b2, DR TFEAREZ R BH (P <0.05), T,
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Tab.2 Results of apples and carrots measured by the bionic food texture analyzer Vv
B8 Al A2 A3 A4 A5 A6 Cl1 c2 C3 c4 c5 cé6
2.95 % 3.00 3.26 = 2.96 3.02 3.29 + 5.17 = 5.44 + 5.34 5.72 5.28 5.40 =
Bk v fa I : I - ! al c b I
0.07° 0.09° 0.07" 0.10° 0.06" 0.07" 0.10* 0.01" 0.09" 0.03° 0.11% 0. 12"
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%%m%fﬁ E I ak b ab b E h E b E h
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Tab.3 Results of apples and carrots measured by the universal food texture analyzer N
ZH Al A2 A3 A4 A5 A6 Cl1 C2 C3 C4 C5 C6
50.33+ 54.67+ 60.00+ 51.00+ 55.00+ 60.67+ 96.00+ 110.33+ 100.67 + 117.00+ 99.00 + 100.67 =
TPA fifi Ji
3.06" 4.04" 3.61"  4.58" 1.00*" 3.06° 3.00* 9.50" 6.03" 2.65" 3.61° 5.86"
otk 35.33+ 40.00+ 44.67+ 35.67+ 39.00x 46.00x 62.67x 64.67+ 67.00+x 76.00x 64.67+ 74.00 =
TPA Jifg]
2.52° 3.61" 3.51" 1.53* 2.00* 1.00° 2.52° 4.00° 2.65" 6.24° 4.16" 2.00"
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Tab.4 Correlation coefficients between values measured
by the bionic and universal food texture analyzer

and hardness sensory evaluation to apples and carrots
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Tab.5 Correlation coefficients between values measured
by the bionic and universal food texture analyzer

and crunchiness sensory evaluation to apples and carrots
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