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Evaluation of Fuding white tea flavor
using electronic nose and electronic tongue

PAN Jun-xian DUAN Yu-wei JIANG Yu-lan LV Yang-jun
ZHANG Hai-hua ZHU Yue-jin ZHANG Shi-kang

( Hangzhou Tea Research Institute CHINA COOP Zhejiang Key Laboratory of
Transhoundary Applied Technology for Tea Resources Hangzhou 310016 China)

Abstract: In this study an electronic nose and an electronic tongue were employed to detect flavor quality of Fuding white tea
at different brewing conditions and compared with the results of sensory evaluation.Electronic nose was used to determine the
volatile compounds of white tea at different time temperature ratio of tea and water brewing time and water quality.The data
obtained were analyzed by the methods of principle component analysis ( Principal component analysis PCA) and linear
discrimination analysis( Linear discriminant analysis LDA) .The results showed that the flavor of Fuding white tea was different
at different brewing conditions and LDA was more effective in distinguish white tea from the same species at different brewing
conditions. Meanwhile Fuding white tea under different brewing conditions was also analyzed by electronic tongue. Different
brewing conditions had an effect on the taste of white tea and electronic tongue could distinguish different treatment by PCA.
The results of sensory evaluation of Fuding white tea under different brewing conditions also varied. The data from electronic
nose and electronic tongue was compared with the results of sensory evaluation and it was far from replacing sensory evaluation
with instrument evaluation.
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. ’ Table 1  The design of brewing conditions
18
19 (g/mL) (°C) (' min)
7 1 1:50 100 5 1
i 2 2 1:30 100 5 1
3 1:60 100 5 1
BP— ANN 4 1:50 100 5 5
0.932. 5 1:50 100 7 1
6 1:50 100 5 2
. 521 7 1:50 100 5 3
. 8 1:50 100 5 4
2 9 1:50 100 3 1
10 1:40 100 5 1
11 1:50 90 5 1
. 12 1:50 80 5 1
7 13 1:50 100 5 1
B 14 1:50 100 5 1
1.2.2 1
GB/T 23776-2009
2.
25 ’ CaZ+ 26 ’ pH
3~5.3 7 2
Table 2 White tea quality evaluation and factor assessment
N 85 C 3 min
L N 90~99
(o) N 80~89
. 70~79
N 90~99
(d) 80~89
. . . 70~79
1 123
1.1 10.0 g
( 7.02% ) 6 10
; ( ) ( 3)- Ls
; 5s 150 s
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Table 3  The properties of sensors
3.2
Lem ™3 X
(mlem 7) 230
WI1C 10 L
W5S 1 029
&
W3C N 10
2.7
W6S 100
. 2.6
Ws¢ ! 19 2.0 22 23 24 26 2.7 28 30 31 32
WIS 100 PC1:82.10%
WI1W | -36367 b
W2S 100 -3638 5 min
wW2wW R 1 §
W3S 10 £ -3640
124 S -3641
. 3643 Epu
45
10 s 0.01 mol/L 120 s -559 -557 -555 -554 -552 -550 -549 -547 -545 -544 -542
3 LD,:67.28%
10 s 0.01 mol/L 1 (a) PCA  (b) LDA
120 s+ 105.0.01 mol /L. Fig.1 (a) PCA and( b) LDA graphs of
120 s+ 10 s.0.01 mol/L . . . S
Fuding white tea at different brewing time
120 s 6 o 512
35 mL 50 mL ( 2’ ’ PCA LDA
20 °C) o
13 o 2 (a)
) 99.69% 80 °C ( 12) 90 °C( 11)
150 s
147~150 s
PEN3 WinM . 100 %C( L
inMuster . LDA
( Principal component analysis PCA) 2(b) LD, 94.19% LD,
( Linear discriminant analysis LDA)
1.83% 96.02% - 2( b)
PCA 80 °C 90 °C LD,
( ) ‘ 100 °C LD,
2 100 °C
2.1 ]
2.1.1 213
PCA
1(a) - PCA PCA 3( a) o
Y PCA
99.53% o 3(b)
o 3 min( 9) 5 min LDA
( 1) .7 min( 5) 89.32% » 1:30( 2)
5 min 7 min 1: 60( 3)
1:40( 10) 1:50( 1)
o LDA o 1: 30 1: 60
LDA 1:40 1:50
( 1b) LD, LD, 67.28% 1:40 .
10.76% . LDA ( 2.1.4
) 1(b) 3 min 4( a) PCA
5 min LD, 99.76% - 1 (
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Fig.3 (a) PCA and( b) LDA graphs of

Fuding white tea at different brewing ratio of tea and water
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1 : 3 min-
1:50. 1 . 100 °C.
5 min. 1: 60. 1 N
100 C . o
4
Table 4  Results of sensory evaluation of
Fuding white tea infusions
3 91 92
( min) 5 88 90
7 85 87
1:30 90 85
1:40 86 88
(g/mL) 1:50 88 90
1: 60 87 93
88 90
85 82
88 88.5
1 88 90
2 80 91
3 85 83
4 82 82
5 80 80
80 80 83
() 90 83 87
100 88 90
2.3.1
232
100 C  80.
90 C 80 C 90 C
233
LDA
1:30 1: 60
1:40 1:50
1:50 1:60
1:30 1:40
234
1~3
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