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Food Texture Bionic Detection System of Achieving
the Function of Humans Taste Prediction

MA Dejun' , WANG Jiasen' ,LU Hui',YU Jinghu'"

(1. School of Mechanical Engineering,Jiangnan University, Wuxi, Jiangsu 214122, China;
2. Jiangsu Key Laboratory of Advanced Food Manufacturing Equipment & Technology , Wuxi , Jiangsu 214122, China)

Abstract; When using an existing texture analyzer to detect physical properties of food,there are some drawbacks, such
as, poor accuracy of detection data, single function of operating system, lack of correlation analysis between test results
and texture evaluation. For these shortcomings, this paper presented a bionic detection system with taste prediction
capabilities, and the bionic chew detection platform was designed. A mathematical model was established between food
texture test data and taste evaluation using mathematical statistics principle and the least squares method to achieve taste
prediction function of bionic detection system. Experiments show the deviation between the result of taste prediction and
the value of person’s sensory evaluation is less than 9% , it is acceptable in precatice. The results demonstrate the
rationality of method to build the equation and the feasibility to achieve the function of predicting person’s taste to food.
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Table 1  Average value of sample texture
A W MM AEME M WM EEE AR%
[2]8]
X, Xy X3 Xy x5 Xg X7

BHE N 7.10 4.30 0 0.70 1.39 0.60 0.28

SEH 3,70 1.90 0 0.67 0.67 0.34 0.27

W3R 3.97 2.94 0 0.33 0.25 0.28 0.19

e 4.31 0 0 0.39 0.29 0.22  0.17
FiEk 2.86 0 -0.40 0.70 1.08  0.53 0.54
HIET 3.05 0 0 0.97 2.00 0.52 0.68

KBRS 1.69 0 0 0.99 1.10 0.54 0.65

HfL  0.80 0 -0.02 0.88 0.48 0.33  0.67

B 2.41 0 0 0.33 0.12 0.16 0.16
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Table 2 Average value of sample sensory evaluation

R POV . BETER RHIEE
= A [i[i}
Vg ¥ g Vg Y o
BN 6.90 23.60 SET 3.70 2.58
SEH 4.20 17.60 KRR 2.86 19.00
MESE 4.40 16.00 iR 1.60 17.00
iz 5.12 15.80 Bt 3.10 9.60
BEK 3.30 20.20
1oROBFNSE X
HEREZEY HEBAF -
N 3-1°J; 3 C BEHR{E NEREZ X -
CBEKIE  C BEME L3
C BEHEHLE MEmun - xmwno |
SR
Bl 1.0000 17.8690 17.8690 337.8133 0.0000
WRE 7.0000 0.3703 0.0529
#it  8.0000 18.2393
37 iR 2 (Root MSE) 0.2300  $Jz ZH(R-Square) 0.9797
B2 & i (Dependent Mean) 3.9089 3 % ff1 23 & H(Adj R-Sq) 0.9768
£ 3] G BRR U
20 1.1533 0.1684 6.8487 0.0002
X1 0.8297 0.0451 18.3797 0.0000
ORHMNAER: y=1.1533+(0.8297)X1 =
ORFMHEEE: | RUAGER
B2 ARETAN AR R
Figure 2 System construction of
hardness prediction equations
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.34 ik RR W e

N -9.0841 1.3598
X1 2.8491 0.2776
X3 12,5283

2.4183
X4 22.9183

2.8955
X5 -20.4099 0.7828
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0.0020
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0.0001 H
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Figure 3 System construction of

chewiness prediction equations
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