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Table 1 Information of tea samples in this study
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Fig.1 Physical drawing of the IRIS VA400
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Table 2 The repeatability analysis of tea infusions collected by electronic eye (%)

HA 1840 1841 1842 2096 2097 2098 2112 2113 2114 2368 2384 2640
WM T22 - - - 042 186 225 176 378 439 - - -
P7 - - - 273 053 000 150 456  4.80 - - -
T24 - - - 341 460 - 036 181  2.69 - - -
MM T7 262 188 512 - - - - - - - - -
P6 230 083 232 - - - - - - - - -

T3 - - - - - - - - - 402 047 053

T« =" R R AR R P R X Rz 45

)

Table 3 The parameters of the characteristic color codes

®3 HEBSHSHER

&5 R G B a b*

1840 120 56 8 31.872 26.578 39.556
1841 120 56 24 31.964 26.943 32.586
1842 120 56 40 32.130 27.591 23.589
1843 120 56 56 32.378 28.555 13.862
1856 120 72 8 35.673 17.697 42.188
1857 120 72 24 35.752 18.071 36.141
1858 120 72 40 35.894 18.738 27.913
2096 136 56 8 34.656 33.309 42.978
2097 136 56 24 34.739 33.607 36.344
2098 136 56 40 34.886 34.139 27.606
2112 136 72 8 38.090 24.978 45.189
2113 136 72 24 38.162 25.288 39.379
2114 136 72 40 38.292 25.841 31.361
2128 136 88 8 41.982 16.140 47.807
2352 152 56 8 37.547 39.591 46.462
2368 152 72 8 40.649 31.849 48.316
2369 152 72 24 40.715 32.108 42.754
2384 152 88 8 44.229 23.402 50.581
2385 152 88 24 44.287 23.667 45.706
2624 168 72 8 43.320 38.327 51.526
2640 168 88 8 46.609 30.328 53.482
2656 168 104 8 50.277 21.880 55.788
2896 184 88 8 49.100 36.920 56.476
2912 184 104 8 52.513 28.813 58.511
2928 184 120 8 56.232 20.424 60.847
3168 200 104 8 54.855 35.461 61.330
3184 200 120 8 58.350 27.331 63.426
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Table 4 Error analysis of predicting quality scores of infusion colour based on PLS

HABE O AEM FAME LR E MNRE/% HA%S O ASMA FMME “xtiZE MATiRE/%
T1 91.7 924 0.8 0.9 T26 86.0 86.4 0.4 0.4
T2 88.3 88.5 0.2 0.2 127 86.7 86.8 0.1 0.1
T3 86.7 86.7 0.0 0.0 T28 82.3 81.1 1.3 1.5
T4 87.3 87.2 0.2 0.2 T29 87.0 86.3 0.7 0.9
T5 86.0 85.5 0.5 0.5 T30 91.7 92.9 1.2 1.3
T6 79.3 80.8 1.5 1.8 T31 93.7 92.6 1.1 1.1
T7 82.3 83.6 1.3 1.6 T32 90.3 90.8 0.4 0.5
T8 88.3 88.3 0.0 0.0 T33 86.7 86.0 0.7 0.8
T9 85.3 84.9 0.4 0.5 T34 88.7 88.5 0.2 0.2

T10 87.7 87.5 0.1 0.2 P1 87.7 86.8 0.9 1.0
T11 91.7 91.7 0.0 0.0 P2 91.7 90.9 0.8 0.9
T12 83.3 82.8 0.6 0.7 P3 82.3 84.2 1.8 22
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HABE O AEM FTAME AR ZE MNRE/% HA%S O ASME FMME “xtirZE MR E/%
T13 84.7 84.7 0.0 0.0 P4 86.7 87.8 1.1 1.3
T14 85.7 86.4 0.7 0.8 P5 90.7 91.2 0.6 0.6
T15 85.0 86.4 1.4 1.6 P6 87.3 86.1 12 1.4
T16 86.0 86.6 0.6 0.7 p7 92.7 91.6 1.0 1.1
T17 84.3 85.4 1.0 12 P8 84.0 86.2 2.2 2.7
T18 87.3 86.8 0.5 0.6 P9 86.0 87.5 1.5 1.8
T19 86.7 86.8 0.1 0.1 P10 84.7 85.6 0.9 1.1
T20 86.3 86.2 0.1 0.1 P11 87.3 87.8 0.5 0.5
T21 88.3 86.3 2.0 2.3 P12 85.3 86.9 1.5 1.8
T22 92.7 91.5 12 1.3 P13 85.7 86.5 0.8 0.9
T23 92.0 92.1 0.1 0.1% P14 84.3 82.7 1.6 1.9
T24 91.3 90.6 0.8 0.8 P15 93.7 96.0 2.3 25
T25 93.0 93.5 0.5 0.5 P16 89.7 87.9 1.8 2.0
T . HI X 2% 9 €0 355 b o PO TEL 2T T R 2R R 4 (=90
® Ky s - SRS ) Y 5%
”'*@m *°.: 51 FIAE LA (<90 43 ) By FI R AER . DA A 22 SR 4R
® Pk S ¥ ', ~, A
o0 *° 1 13 D ortrdabn X A8 & JL B4 AR RN
L omt L rxd Y SR ST PLS-DA #8128 R°Y=0.318, Q=
+* ~. e oy \ 4|
ggm— zgoﬁ“ 0.286<0.5, AR BLAG 4 22 1Y) i B e 1 AN T B
= T (] =0.9 " e N 5 N
Bl x iR 71, PLS-DA 1543 o | 0T 4R it R O 4 R
S * e T4 A R XK, AR X 5 ([
° [ ] RMSEP=1.36
80 | RPDp=2.15 6),
- A S S S S S g5 LU A A TR e 1 (8 22 A 53 A, L TR
78 80 82 84 86 88 92 92 94
P M4 AR AR T TR 7 G5 R &
True value

5 BT PLS FiEMGERES BNEER S E
Fig.5 Scatter plot of prediction accuracy of quality
score by using PLS method
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Evaluation of the Color of Dianhong Gongou Tea Infusion by Electronic Eye Technology
Combined with Multivariate Statistical Analysis

Chen Jiayu'?, Yang Yanqin?, Yuan Haibo?’, Deng Yuliang?, Shen Shuai’, Liu Zhengquan', Jiang Yongwen®
(‘State Key Laboratory of Tea Plant Biology and Utilization, Anhui Agricultural University, Hefei 230036
*Key Laboratory of Tea Biology and Resource Utilization, Ministry of Agriculture, Tea Research Institute ,
Chinese Academy of Agricultural Sciences, Hangzhou 310008)

Abstract In this study, the color of fifty Dianhong Gongou tea infusions was detected by using electronic eye technolo-
gy, and the color quality of tea infusions was evaluated by combining with multivariate statistical analysis. The results
showed that quality classification of high—quality (=90 score) and non—high—quality (<90 score) could be accurately judged
based on partial least squares discriminant analysis (PLS-DA), which had excellently interpretative and predictive ability
(R?Y=0.988, (*=0.981). The validation of the prediction set showed the reliability of the model, with an accuracy of
100%. Furthermore, the accurate prediction of quality scores of tea infusions” color was achieved based on the partial
least square regression (PLSR) (calibration set: Re=0.97, RMSEC=0.79, RPDc=4.15; prediction set: Rp=0.90, RMSEP=
1.36, RPDp=2.15). The absolute error between the predicted value and the true value is within 2.3, and the relative er-
ror was within 2.7%. In summary, the Electronic eye technology can replace traditional sensory evaluation to achieve the
speedy and accurate evaluation of color quality for Dianhong black tea.

Keywords electronic eye; multivariate statistical analysis; tea infusion; color; quality evaluation



