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M easuranent of theL ongJing Tea Quality by Using an Electronic Nose

Yu Huichun Wang Jun Zhang Hongmei Yu Yong
(zhejiang U niversity)

Abstract

A n investigation wasmade to detemrm ine the four tea samplesw ith different quality grade by
using an electronic nose (e-nose). The regponse signals of e-nosew ere analyzed under different
sampling conditions by variance analysis and multivariance analysis A nalytical results show ed
that the different volume of vials and the different collection times have significant effect on the
reponse signalsof the e-nose Then the dataw ere processed using principal components analysis
(PCA ), linear discrimination analysis (LDA ) and artificial neural ntwork (ANN). The results
analyzed by LDA were superior to that by PCA, which could distinguish all the tea samples
completely. However, PCA method could not estimate sanple of A 280 correctly. Further 90%
correct classification w as achieved for all the tea samples using the BP neural network.
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Tab 1 The VAOAN for tea A280

F

A Q 189 1 Q 189 Q 478 Q 489
B 37. 426 3 12 475 31 505 Q 000
c 48 843 59 Q 828 2 091 Q 000
AXB 5 019 3 1673 4 225 Q 005
AXxC Q131 59 Q 002 Q 006 1 000
BxC 7. 692 177 Q 043 Q 110 1 000

AXBXC 1324 177 Q 007 a 019 1 000
1710 621 4320 Q 396
1811 245 4799
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Tab 2 M ultivar iance analysis for 4 tea groupswith

different vials (15 duplicator sfor each tea group)

W ilksL ambda F

B1 A120 A 280 A 380 A 600 Q 237 68 429 Q 000

B2 A120 A280 A 380 A 600 Q 290 83 883 Q 000

Bs A120 A 280 A 380 A 600 Q354 102 225 Q 000
Bs A120 A 280 A 380 A 600 Q 299 86 383 Q 000
2.1.3
4 250 mL
45min ,
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Fig 1 Resgonse curvesof the e-nose to a tea sample 2 A280
45min  PCA

sealed into 250mL vial and headgpace
Fig 2 PCA plot for teaA 280 by using vialsw ith

different volume and headpace generated tme 45min

generated tme 45min

3 4
Tab 3 M ultivar iance analysisfor 4 tea groupsat different )
times (15 duplicator sfor each tea group) 60's !
2 60. 22%
/s WilksL ambda  F 26. 94%, 87. 16% 2
15 A 120 A 280 A 380 A 600 Q 001 133 01 Q 000
30 A 120 A 280 A 380 A 600 Q 000 49 62 Q 000 ! 3
45 A 120 A 280 A 380 A 600 Q 000 21 37 Q 007 5.82 Alag. A0 .
60 A 120 A 280 A 380 A 600 Q 001 146 57 Q 000 ;5 527 ‘
S
3 4 4 g 462t
60 s Hg 4.02
(F= 146.57), 15s , g -
60 s
2.2 B Pra——T 206 27 352 a2
2.2.1 B 1E R (JTIR#.60.22%)
A 280 45min , 4 3 4 PCA
2 Fig 3 PCA plot for 4 tea groups at the 60th second
10 3 : A 600
( ) 3 :
: 2 1 , A 120
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2 2 A 50 mL A120 A 380 ,
150 mL A 280, A 120 A 380
) ; A 120 A 380 , 2
;B 250 mL 500 mL , ,A120 A 380
PCA

250 mL
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! Tabh 4 The ANN analysisresults
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f§ A28° A380 [0100] 100 80
e W A280 [0010] 100 86 67
& -2441 Al20 A120 [0001] 100 100
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Fig 4 LDA plot for 4 tea groups at the 60th second
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