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Discrimination of Fuji apples shelf life by electronic nose

ZHANG Peng LI Jiang—kuo CHEN Shao-hui

( National Engineering and Technology Research Center for Preservation of Agricultural Products( Tianjin) Tianjin Key

Laboratory of Postharvest Physiology and Storage of Agricultural Products Tianjin 300384 China)

Abstract: The aroma composition in Fuji apples were detected by an electronic nose during different shelf life.
Change of main sensor response value was analyzed by radars charts and loadings analysis and the data was

analyzed using principal component analysis ( PCA) and linear discrimination analysis ( LDA)

respectively. The

results showed that sensors of 7 and 8 played important roles in the ambient shelf life discrimination of apples by
using loadings analysis sensors of 2 and 7 played important roles in the ambient shelf life after cold storage

discrimination of Fuji apples by using loadings analysis. Electronic nose could identify apples stored at different
ambient shelf life by PCA and LDA methods. Compared with PCA method electronic nose could even more
distinguish apples stored at different shelf life after cold storage by LDA which was taken on well centrality and

one-way tendency.Therefore stupid discrimination of apple by electronic nose was feasible.
Key words: electronic nose; apple; shelf life; discrimination
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1 PEN3

Table 1 ~ Standard sensor arrays and performance specification in Electronic nose PEN3

1 WiC 10ppm
2 W58 NO, lppm
3 W3C 10ppm
4 Wwe6s H, 100ppb
5 W5C N 1ppm
6 WIS CH, 100ppm
7 W1w o H,S 1ppm
8 WwW2S CO 100ppm
9 W2w H,S 1ppm
10 W3S CH,; 100ppm
) N
: PCA
: (18~22°C) . PC1 pC2
7d 1 PCA 1 2
) 6
: (0 x=0.5) C - PCA
7 (20 + 85%
1.0°C) 7d 1 * . PCA
) 6 - .
o 1.4.2 ( linear
1.2 discrimination analysis LDA)
PEN3 Airsense o
10
1.
G ® o LDA
G, G/G, o ° PCA LDA
G/G, 1( 1)
1. °
1.3 1.4.3
1 ( 220~250¢g 6.8~7.3cm ( Loadings)
8.0~8.5cm) 600mL
40min
v o
100s 10s 2
Ss 40s ls 21
0 300mL/min 300mL/
min ® 41~43s .
o Winmuster 1. 2
10 o
1.4
1.4.1 ( principal

component analysis PCA)

BT PCA
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1

Fig.1 Radars charts of volatile substance for apples during shelf life at ambient temperature

2
Fig2 Radars charts of aromatic for apples during shelf life at ambient temperature after cold storage
7
2.2 PCA
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o 3
PCA o
PC1
PC2 95.88%  3.28% 75.41%
20.37% 99.16% 95.78%
3
7.14.21d
od . 3 PCA
PCA Fig.3 PCA analysis for the volatile substance
of apples during different shelf life
2.3 LDA 4B LDA
1.DA 0od 7.14.21d
LD1 7.14.21d
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4 LDA
Fig4 LDA analysis for the volatile substance
of apples during different shelf life

°

(0 0)
o 5 6
Loadings
5 loadings
7 8
2.6.9 ; 42s
7
8
21d 7 ( ) 8
( ) o 6
loadings
7 20
) 2 7 7
2 7
3
o LDA
PCA
LDA PCA

5
Loadings
Fig.5 Loadings analysis and major sensors
response analysis for the volatile substance of

apples during shelf life at ambient temperature

6
loadings
Fig.6 Loadings analysis and major sensors
response analysis for the volatile substance of
apples during shelf life at

ambient temperature after cold storage
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