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Quick discrimination of storage periods for muscat grape
based on electronic nose
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Abstract; The aim was to establish a rapid discrimination method of
Muscat grape during storage based on the electronic nose technology.
Samples of different storage time stored in 10, 0 ‘C were detected u-
sing PEN3 electronic nose system, operating loadings contribution
rate analysis of sensors, principal component analysis, linear discrim-
inant analysis to distinguish the storage period, establishing of the
discriminant model, and then compared the prediction power of Ma-
halanobis distance, Euclidean distance, correlation, discriminant

function analysis method by unknown samples. At the same time,
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the rate of good fruit, soluble solids content, total acid content, V¢
content, hardness index were measured to reflect the changes of
quality during storage. The results showed that the quality changes
of Muscat grape during storage obeyed certain regularity, different
pattern recognition method of electronic noses could distinguish dif-
ferent storage periods of samples effectively, application of discrimi-
nant function discriminant analysis to predict unknown samples got
the highest correct rate, reaching 95%. Therefore, discriminant of
Muscat grape storage period using electronic nose is feasible.

Keywords: electronic nose; muscat grape; storage periods; pattern

recognition;quick discrimination
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Table 1 Quality changes of muscat grapes stored at different temperatures
HEE/C o gt /d R % SSC/*Brix TA/ % /g Ve /(10 ?mg « g=)
0 100. 00 18.2040. 00" 0.5740. 02" 20.004£3. 53* 2.3540. 10"
2 99. 90 18.30+0.00* 0.61+0.01* 19.6743.53* 2.1340. 06"
4 96. 54 18.00+0. 10¢ 0.55+0.02¢ 19.36+2. 83¢ 1.9940. 11"
10 6 89. 33 17.80+0. 00¢ 0.5440.01¢ 19,1244, 16" 1.6240.05¢
8 87.71 17.904+0. 104 0.5340.01¢ 19.06+3. 53" 1. 054+0. 064
10 88. 65 17.4040. 00! 0.50+0.02¢ 19.03+2. 83¢ 0.91+0.11¢
12 82. 27 16.90+0. 00¢ 0.51+0.02¢ 18. 9944, 16° 0.9240. 05%
14 82.03 16.70+0. 00" 0.4840.01f 18.61+3.53¢% 0.7140. 16"
0 100. 00 18.20+0. 002 0.57+0.02¢ 20.004£3. 53" 2.3540.10*
8 97.53 18.00+0. 10" 0.5840.02" 19. 6543, 25" 2.3340.02*
16 89.97 17.70+0. 00¢ 0.56+0.02% 17. 8443, 33" 1.57+0. 06"
0 24 85. 47 17.60+0. 10° 0.5240.02¢ 18. 5442, 95 1.3840. 10°
32 74.96 16.90-+0. 004 0.5040.01¢ 18.72+2.93¢ 0.924+0. 064
40 72.03 16.70-40.00¢  0.5040.03  18.7242.93¢ 0.9140. 029
48 70. 33 16.40+0. 10" 0.61+0.02% 18. 4043, 21 0.84+0.06°
56 68.79 16. 00=0. 00f 0.6040.01¢ 17.18+3.72¢ 0.81+0. 10¢

T Tl —£H 53 v ) — 5] £ BAS [ 5 B 3R 22 5 i 3 (P<<0. 05)

P % 1R IR I IR A R R A5 TUEE b S PR AR T
R s, dp SRR T RE |\ Ve & AR Ak WA S 4 2 R Al P R R AR
TR FF 4 0730 5 R 78 1 0 — MR AT 10 °C I RE
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Figure 1 Characteristic of sensor resistance values

and sensibility
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Figure 3 Spider chart of different storage periods

responded by electronic nose
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Figure 4 PCA analysis of electronic nose for Muscat grapes

at different storage temperatures
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grapes at different storage temperatures
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Figure 6 Typical example of forecasting by different

discriminant methods
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Table 2 Discrimination results of unknown samples
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