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Parameters Optimization of Electronic Nose in Detection of Beef Freshness

Hong Xuezhen Wang Jun

(School of Biosystems Engineering and Food Science, Zhejiang University, Hangzhou 310058 , China)

Abstract; The effects of beaker volume, sample weight and headspace-generation time on the response of
a PEN2 electronic nose (e-nose) were studied. Both the peak and final stable responding points of
sensors were extracted. Principle component analysis ( PCA), linear discriminant analysis (LDA) and
analysis of variance (ANOVA) were employed to analyze the responding of each sensor as well as the
whole sensor array, and the optimum parameters (500 ml beaker volume, 25 g sample mass, 5 min
headspace-generation time) were acquired for later beef storage time detection. The difference in volatile
profiles of beef samples of seven different storage times (0, 3, 5, 7, 10, 12 and 14 d) was confirmed.
The stepwise linear discriminant analysis ( Step-LDA) results showed that the correct rate was 98. 57% .
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Fig. 1 Responding curves of e-nose for fresh beef samples placed in four different sizes of beakers
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Tab.1 Analysis of variance of e-nose responding data at 15 s and 60 s

e o752 ] FE it o o025 Az i [

15s F1H 155 P, 60 s F{H 60s P, 60s F & 60s P, 60 s F{H 60s P,
s1 2.37 0. 055 2.05 0. 089 2.92 0. 056 124. 16 <0.000 1
S2 0.02 0.99 0.09 0.96 0.31 0.82 25.62 <0. 000 1
S3 1.23 0. 31 1.83 0.16 1.94 0.17 126. 21 <0. 000 1
S4 0.48 0. 70 1.70 0.19 2.11 0.123 1.08 0.38
S5 0.58 0.63 0. 65 0.58 2.08 0.126 127. 87 <0.000 1
S6 2.36 0.08 0.82 0.49 0.71 0.56 7.11 0.001
s7 1. 81 0.17 0.54 0. 66 1.50 0.24 56. 50 <0. 000 1
S8 1.68 0.15 0.37 0.78 3.47 0.03 6.56 0.001 7
9 2.39 0. 056 0.54 0. 66 9.95 <0.000 1 92.22 <0.000 1
S10 0.67 0.53 1.23 0.31 0.18 0.91 16. 11 <0. 000 1
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Tab.2 Analysis of variance of e-nose responding data
on beef stored 0 d and 2 d

S SE I15sF{i 15sP, 60sF{i 60sP,
50  26.24  <0.0001 66.72  <0.000 1
——— 150  11.18 0.002 1 18.58  <0.000 1
250 41.22  <0.0001 84.58  <0.0001
500 125.64  <0.0001 446.64  <0.000 1

5 14.10 0.0258

e 10 12.25 0.0402
15 19.13 0.042 8

25 116.44  0.0012
0 35312 <0.000 1
T2 A g ) S 28 075.50 <0.000 1
/min 15 11219.60 <0.000 1
25 5818.17 <0.000 1
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Fig.2 PCA and LDA results of e-nose responding data at 15 s under four different sizes of beakers
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Fig.3 PCA and LDA results of e-nose responding data at 60 s under four different sizes of beakers
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Fig.4 PCA and LDA results e-nose responding data at 60 s under four different weights
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Fig.5 PCA and LDA results of e-nose responding data at 60 s under four different headspace generation time
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Tab.3 Mahalanobis distance between beef samples with different storage time

fiti st 1A/ d
fitiAst1a] /d

0 3 5 7 10 12 14
0 0 10. 349 15.932 238.313 478. 966 845. 071 1738
3 10. 349 0 6. 698 178. 025 419. 541 762. 201 1657
5 15.932 6. 699 0 160. 818 381.723 691. 476 1530
7 238.313 178. 025 160. 818 0 116. 097 260. 280 1033
10 478. 966 419. 541 381.723 116. 097 0 103. 348 1014
12 845.071 762. 201 691. 476 260. 280 103. 348 0 688. 137
14 1738 1657 1530 1033 1014 688. 137 0
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Fig.6 PCA and LDA results of beef samples with different storage time
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Tab.4 Stepwise linear discriminant analysis of beef

samples with different storage time

] T/ d

2#/d 0 3 5 7 10 12 14
0 30 0 0 0 0 0 0
3 0 28 2 0 0 0 0
5 1 0 29 0 0 0 0
7 0 0 0 30 0 0 0
10 0 0 0 0 30 0 0
12 0 0 0 0 0 30 0
14 0 0 0 0 0 0 30
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