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Research on the comprehensive quality evaluation and grading methods of
Anji white tea quality
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(College of Biological and Chemical Engineering, Zhejiang University of Science and Technology,
Hangzhou 310023, China)

ABSTRACT: Objective To develop a comprehensive evaluation method for the quality of Anji white tea and
explore its grading criteria. Methods A sensory evaluation and quality component analysis were conducted on 30
samples of Anji white tea. A quality evaluation model for Anji white tea was established using methods such as
correlation analysis, principal component analysis, entropy weight method, and grey correlation analysis. Results The
results indicated significant differences (P<0.05) in chemical indicators among Anji white tea from different sources.
Moreover, there was a significant correlation (P<0.01) between total catechins, general flavone, and alkaloid
components. The comprehensive evaluation model constructed using the entropy weight method and grey correlation
analysis could reliably reflect the sensory quality characteristics of Anji white tea, and the fit of its regression model was
as high as 0.8258. Furthermore, a grading method for Anji white tea was proposed based on cluster analysis of relative

relevance, resulting in effective classification into 4 grades. Conclusion The quality evaluation model established
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based on entropy weight method combined with gray correlation analysis has achieved the classification of quality

grades of Anji white tea and also provides reference and guidance for the quality evaluation of other types of tea.

KEY WORDS: Anji white tea; comprehensive quality evaluation; physicochemical analysis; grey correlation

analysis; grade classification
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Table 1 Content of quality chemical components of Anji white tea
% KSR kB UREEIR%  AEM% LIS Lt A
/(mg/g) /(mg/g) /(mg/g)
S1 5.64+0.18 46.10+0.08 3.79+0.98 9.85+0.27 86.99:£0.69 46.53+0.18 38.90:0.46
S2 6.00+0.81 45.02+0.33 3.14£0.61 10.78+0.96 141.12+0.83 50.23+0.84 70.14+0.54
S3 6.85+0.21 57.98+0.77 2.09+0.70 10.14+0.45 118.08+0.01 48.33£0.90 46.86+0.73
S4 5.74+0.05 44.18+0.65 3.21+0.23 8.79+0.35 70.31+0.94 37.83+0.09 37.61+0.38
S5 5.49+0.55 42.38+0.78 3.65+0.27 11.04+0.44 79.76+0.80 33.96+0.22 44.33+0.07
S6 4.45+0.50 43.67+0.30 2.71%0.41 10.95+0.01 64.29+0.30 29.25+0.04 35.57+0.58
S7 4.89£0.48 47.31£0.15 4.48+0.24 10.15+0.62 117.00+0.92 42.42+0.75 59.59+0.44
S8 5.17+0.65 46.95+0.86 3.58+0.79 10.64+0.12 102.68+0.29 45.53+0.25 48.82+0.07
S9 6.51£0.29 51.82+0.23 3.58+0.63 10.42+0.07 138.43+0.91 57.11£0.35 63.88+0.37
S10 5.35+0.14 45.16+0.21 5.24+0.05 9.70+0.49 95.41+0.49 40.69+0.61 53.82:+0.04
S11 5.76+0.84 50.46+0.58 5.10£0.15 9.53+0.72 269.76£0.70 76.25£0.17  116.29+0.84
S12 6.06+0.55 46.64+0.69 5.57+0.30 9.84+0.19 167.21£0.62 68.05+0.47 73.11£0.99
S13 6.28+0.98 50.79+0.04 4.61+0.97 9.37+0.75 121.31£0.90 55.65+0.53 56.26+0.94
S14 3.27+0.35 52.73+0.67 5.38+0.49 9.40+0.31 126.610.15 66.55+0.75 55.33+0.48
S15 5.84+0.65 49.72+0.81 3.24+0.00 10.18+0.29 89.50:0.30 42.83+0.43 41.78+0.48
S16 5.51£0.96 52.28+0.72 2.24+0.24 8.89+0.30 95.5240.60 27.90+0.57 70.47+0.85
S17 5.28+0.53 50.71+0.38 5.36+0.50 9.50+0.89 100.42+0.12 43.88+0.10 51.50+0.28
S18 6.25+0.86 47.32+0.73 2.99+0.68 10.38+0.68 109.78+0.44 29.95+0.02 63.23+0.43
S19 6.03£0.26 45.11+0.38 4.61+0.68 8.75+0.57 80.28+0.15 38.76+0.17 37.84+0.42
S20 5.87+0.85 46.93+0.83 3.77+0.78 9.15+0.96 76.55+0.28 36.35+0.05 39.50+0.36
S21 5.52+0.65 49.20+0.40 4.00+0.05 9.08+0.12 72.99+0.61 31.37+0.94 42.85+0.66
S22 5.12+0.42 50.83+0.38 3.03£0.17 10.80+0.01 86.29+0.82 31.69+0.72 54.39+0.96
$23 5.15+0.77 51.90+0.09 4.39+0.74 9.60+0.44 87.53+0.13 41.47+0.36 40.13+0.49
S24 5.74+0.84 53.23+0.60 3.29+0.50 9.47+0.36 84.59+0.18 33.20+0.55 48.19+0.52
S25 5.35+0.54 53.58+0.23 3.67+0.35 9.71+0.93 84.32+0.99 34.61+0.26 45.40+0.64
S26 6.09+0.36 55.68+0.98 4.70£0.13 9.19:£0.92 131.31£0.77 45.89+0.47 54.52+0.36
S27 6.06+0.20 54.28+0.71 4.82+0.49 8.54+0.46 66.92+0.12 33.47+0.95 35.23+0.56
S28 6.18+0.37 53.58+0.74 5.82+0.22 10.08+0.47 81.96+0.19 32.44+0.93 64.25+0.05
S29 5.810.19 53.15+0.65 6.02+0.39 10.49+0.22 88.83+0.27 30.38+0.66 63.81£0.07
S$30 6.58+0.34 57.95+0.77 3.05+0.87 10.50+0.43 119.28+0.74 50.40+0.40 32.28+0.98
*2 REAFRBULIBRNERMESH
Table 2 Difference analysis of physicochemical components of Anji white tea

G5 KT ' % K% W B IR/ % KW /% BILZE R (mg/g)  MEW/(mg/g)  HYIHE/(mg/g)
IENIE 6.85 57.98 6.02 11.04 269.76 76.25 116.29
R/ MA 3.27 42.38 2.09 8.54 64.29 27.90 32.28
¥E 5.66 49.89 4.04 9.83 105.20 42.77 52.86
FrifE2E 0.68 4.12 1.05 0.69 39.10 12.06 16.37
5 R EU% 11.99 8.26 25.98 7.00 37.18 28.21 30.98
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Table 3 Correlation analysis among quality indexes of Anji white tea

mh AR AR KAy K Y s R HREW BILAHE Sl EX710
KA Fr 1
KE Y 0.270 1
== —0.165 0.039 1
KL -0.032 -0.165 -0.253 1
BILER 0.142 0.134 0.225 0.066 1
SLE i 0.007 0.100 0.307 —0.020 0.835%* 1
HE 0.064 0.040 0.297 0.081 0.837%* 0.512%* 1

Vs (U 25 S L (P<0.01),
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Table 4 Component matrix
g Eg 7 s

PCl1 PC2 PC3 PC4
KB (X) 0.040 0.570 0270  —0.640
KEHYIX) 0.070 0.580  —0.100 0.860
e 2 FE R (XG) 0.170 —0.140  —0.540 0.060
REW(X) -0.010  -0.270 0.620 0.500
BILEEX) 0.370 0.002 0.150  —0.050
SHE A (XG) 0330  —0.050 0.003 0.060
IR CG) 0.320 -0.080 0.110  —0.120

— 1
0.1 0 0l 02 03 04 05 06
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Fig. 2 Diagram of factor loading
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Table 5 Comprehensive scores of tea samples

w5 LG R4 EL AR S5 S |
S1 —0.3607 22 S16 —-0.0308 14
S2 0.4073 7 S17 -0.1815 20
S3 0.9355 2 S18 0.0850 11
S4 —0.8042 30 S19 —0.7283 28
S5 —0.5098 25 S20 —0.5596 26
S6 —0.7882 29 S21 -0.5676 27
S7 -0.1516 19 S22 -0.0117 12
S8 —0.0971 17 S23 —0.2428 21
S9 0.8152 3 S24 —0.0606 16
S10 —0.4878 24 S25 —-0.0999 18
S11 1.6150 1 S26 0.4308 6
S12 0.5463 5 S27 —0.3885 23
S13 0.2982 8 S28 0.1150 9
S14 —0.0423 15 S29 0.0893 10
S15 -0.0288 13 S30 0.8045 4
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Table 6 Information entropy and weight of quality indicators
mi TR AR 5B E; W W,
K 0.949 0.1292
g =N 0.951 0.1240
syl 0.906 0.2391
I 0.917 0.2115
Koy 0.953 0.1199
KEW 0.944 0.1427
BILAE 0.987 0.0336
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Table 7 Relative correlation degree and quality ranking of Anji white tea samples

Gis  OURBREE RmEREKE O MIXIREREE  FrEHER | @S mOUUOGEKE mERERE O MDUSRRE R
Sl 0.34 0.33 0.51 6 S16 0.36 0.33 0.53 5
S2 0.31 0.43 0.42 24 S17 0.26 0.49 0.34 29
S3 0.41 0.27 0.60 1 SI8 0.32 0.39 0.45 18
S4 0.29 0.44 0.39 27 S19 0.34 0.35 0.50 8
S5 0.27 0.46 0.37 28 S20 0.29 0.41 0.42 25
S6 0.28 0.57 0.33 30 s21 0.30 0.36 0.45 16
S7 0.35 0.36 0.49 9 S22 0.32 0.40 0.44 20
S8 0.33 0.35 0.49 11 S23 0.38 0.31 0.56 3
S9 0.29 0.38 0.43 22 S24 0.31 0.37 0.45 17




32 B4 4 AR A 516 %5

= 1)

5 EMUORIE R2EREE MXISCHE BRHDY | w5 BOEOIE REXREE MHXCHE TRHDT

S10 0.27 0.39 0.41 26 S25 0.31 0.36 0.46 15

S11 0.34 0.35 0.49 10 S26 0.38 0.29 0.57 2

S12 0.33 0.33 0.50 7 S27 0.31 0.39 0.45 19

S13 0.30 0.38 0.44 21 S28 0.30 0.34 0.48 13

S14 0.33 0.36 0.48 12 S29 0.29 0.33 0.47 14

S15 0.31 0.42 0.42 23 S30 0.40 0.35 0.54 4
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Fig.3 Score validation of relative correlation and
sensory evaluation

2.6 FEXIS
WL RIS I F AR SR, IR R 2

FRBEEL AT 4 DZEBIGE 8). X 4 AT L AR ST SCBK
SR 0.5600. 0.4900. 0.4367 Fl 0.3575, £2EHIFr & L
B33 16.67%. 30.00%. 40.00%F1 13.33%., Ay
BT s SRR, RE T 22T B R X O B R 2 S AR Ok B
(P<0.01), X UEHA T f FAR XS R AR 28 i A T 4%
RAN ARG ) B A M . AR XSGR, 30 14
FEAZFEMBERI A 4 ANEG: B—E R AN B A
T 0.53, fa3HFES S3. S26. S23. S30 Fil S16; %54
G RAHRS I LE 0.47 & 0.53 ZJA], fIERES: S1. S12,
S19. S7. S8. S11. S14. S28 Fi1 S29; 5 =% 4% (A Xt %
REEAE 0.39 2 0.46 Z[H], FIHFEM S25. S18. S24., 827,
S21. SI13, S22, S9. S2. S20. S15 FI S10; Py
A G /NTF AT 0.39, HAFEMBIO A BLEE ., 0T
FEER M S 3 U 1T S B A R G E AR RN IR
A, EEFETILAE . B Y055 56 50 5 a 7 1

i SOHAEAR TR RE S R B 0 ATHRAE o 5 P 58 3 B T 2%
AN E PEH B9 ROTIEA R, A& T gy
Pr5geit o t, $efit 7 —A2ET ZUEER AT RN,
ARIT AN RS P R R

*8 REAXRANMER

Table 8 Results of cluster analysis of Anji white tea

K
bz K1 kW2 kM3 Kma P
(n=5) (n=9) (n=12) (n=4)
N N 0.5600+ 0.4900+ 0.4367+ 0.3575+
Kb
Eéthfﬂl_ 0.0400 0.0200 0.0230 0.0330 <0.01
H /% 16.67 30.00 40.00 13.33
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3 4 i
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