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Abstract:In order to objectively and accurately evaluate the quality of sensory characteristics of Fu brick tea from different
origins , combining sensory review, chemical component detection, chemometrics and other research on the sensory quality
characteristics of the Fu brick tea from different origins and its discernment model construction. The results show that the sen-
sory quality of 19 Fu brick tea from Hunan,Zhejiang and Shanxi has very obvious differences due to the different material ba-
ses of the raw materials. Among them, the taste score (TS) of Fu brick tea showed significant correlation with caffeine
(CAF) ,water leachate ( WL) ,catechin ( CAT) and epicatechin ( EC) ,with the correlation coefficients (P <0.05) of 0.81,
0.62,0.55,and 0. 50, respectively. Meanwhile, the principal component (PCA) based on chemical components showed that
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the cumulative variance contribution of the first four principal components was 79.48% ,and the linear regression equations
and contribution of the first four principal components were used to construct the sensory quality evaluation model and the ori-
gin discrimination model of Fu brick tea. Oethogonal projections to latent structures discriminant analysis ( OPLA-DA)
showed that the 19 Fu brick tea samples from different origins were clearly divided into three groups,and the evaluation model
had a high recognition degree for Fu brick tea from different origins. The model was validated using the cross-validation meth-
od and the model had a fit index (R*X) of 0.879 for the independent variable, (R*Y) of 0.992 for the dependent variable,
and a predictive index () of 0.53. A total of six variance indicators with variable importance in projection ( VIP) values
greater than one were identified by OPLS-DA ,among which caffeine , water leachate ,tea polyphenols,and soluble sugars were
the signature variance quality components of sensory characteristics of Fu birck tea. The results show that the application of
sensory review ,chemical component detection,,chemometrics and other methods can achieve the rapid and accurate discrimi-
nation of the sensory characteristics of Fu brick tea from different origins,and at the same time, it also provides a new refer-
ence method for the discrimination sensory characteristics of Fu brick tea from different origins.
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Table 1 Main information of the test Fu brick tea samples
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Table 2 Sensory evaluation results of 19 Fu brick tea samples
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214% 2 ( Continued Tab.2)
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Table 3 Determination of the main internal components of Fu brick tea

iR IR/ ME SEYNIEL T4 T s 22
Index Min Max Average Standard deviation
TS 78 93 87 5
EGC [Fi &40 % EGC mass fraction( % ) 0.011 0.167 0.064 0.039
CAT JFH /%% CAT mass fraction( % ) 0.003 0.065 0.020 0.019
EC FitE 4341 EC mass fraction( % ) 0.002 0.080 0.024 0.028
EGCG JFif /3% EGCG mass fraction( % ) 0.003 0.165 0.084 0.044
GCG [fitir 4341 GCG mass fraction( % ) 0.002 0.068 0.026 0.018
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%23 3 ( Continued Tab. 3)

fitbr F/ME EIN [N FH{E b fi 26
Index Min Max Average Standard deviation
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WL Fif 4340 WL mass fraction( % ) 22.380 33.360 29.381 3.452
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Fig. 1

Correlation plot of sensory flavour profile components of Fu brick tea

TE:A B.C.D 20— BAmC B AR EA P I EEAME K . N-ETCAERR B LZRE ETC BR B LS PMR: B L, Note:A,B,C,

and D are general labelling plots, correlation coefficients, P-values,and significant labelling plots respectively. N-ETC ; Non-ester catechins; ETC ; Ester

catechins ; PMR ; Phenolamine ratio.
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T RLBEE T Py Al

KEEZE TS 5 CAT Ml EC 2 B FIEM K (P <
0.05) , HAFKRZE 598 0.55.0.50, CAT Jg T
LERERAL G, A i E RN Z MR E Y, 25
TPP B/ 60% ~80% , Fo1 gk I = BEF I 7 7
W, ELIG IR 3 8 2 Bt e B A T v w4 . Lt A
FE R, 21775 R R R 174 5 B R 22 13 2 s 4 1)
GRS IEM S, Zhang %7 HF 5 £ W], N-ETC 225
Ve R ) FE B BT R, 1 ETC 2 32 2 i VR 40 -
i T CAT (A AL T S F fb fF CAT £ 2173 1 L
) J A= AR AR SRR AR LA R T A 1 5 TR
TRAREE R LR T AN Fu 2 BFsE W, 16
EHFEA T ,ETC /KM CAT B AEREIE A AL ZAR

TEA T CAT B il iy f  BaR A8 IR 45 CAT
F AR A I TR I A, 18 i H 3% Wk 1) B R
A A AR i oA U0

M T kvl LIA Y, PMR (AA [ TPP WL EC |
EGCG \ETC %5 i 43 ] 5 . IEA & (P <0.05) , 1%
WP PR A A I [ T, G ()5 i 35 AR T 2 4% 1 T Wk
SRIIE R, B B BAMSh, AA SHREEZE TS AR5
KRR, N 0.21 fHF IR B EFM (P>
0.05) , Al g REAERRES N Tad & b, i T i &
RS R AMTT IR 2B 25, B4 TR IR
N FEEAL AT AA 1Y & B B W AR, AA (1) 31X i AR
PRI 55 9K B 2% 18 WK 5 A B 20 1 T I AT 45 B0 6
ER
2.3 ETFPCARNRBEERELZKRGRESTENR
Rtk AL

PCA 2R 1 2 M 5 ol D s 22 50728 2 3 48 o
BT B A A R o B T i, T R AT A Y
YEPE AN Jetk . A4 A%, PCL ~ PC4 i 4 K
B9 BT DTk R 79. 48% AR PCA J5iHE, Fif 4
AT AT DA A RS 11 A8 i R sk 2
FE M1 B RE T AR RAE B 42.35%
FELZEA T WL AA TPP EGC fl EGCG 1915 B, iX
IR SZ ARG AR BE AN R B 2R, 56 2
FERAEE T IRGEE B0 13.81% , R RK/NF 22
H CAF .SS CAT Fl EC S5 & i dee . &5 3 Eil
ML T RAR IR B0 13.02% , HoR/hNE i GCG
A ECG %8 ETC Yo, 554 FlaE & 7TIRGEE
(9 10.31% , T B T I R 25 5 VRN B AR 1)
F A A, AR T 4 ] S WA [ 7 R 2 I
BERLE AR

Table 4  Eigenvectors and variance contribution of each principal component

x4 BERSHFHEREMA ZTEE

ShFiFEAR Quality index PC1 PC2 PC3 PC4
WL 0.502 0.647 0.194 0.333
AA 0.752 0.274 0.239 0.039
CAF 0.201 0.562 0.114 0.721
TPP 0. 800 0.302 0.183 0.004
SS 0.023 0.243 0.063 0.831
EGC 0.854 0.127 0.026 0.196
CAT 0.005 0.874 0.095 -0.208
EC 0.281 0.807 0.118 0.010
EGCG 0. 826 -0.048 0.170 -0.082
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5484 Quality index PCl PC2 PC3 PC4
GCG 0.140 0.227 0.887 0.131
ECG 0.263 0.036 0.888 0.128
WIAFFIEE  Initial eigenvalue 4.658 1.519 1.432 1.134
Jr 2% BUHk%  Variance contribution rate 42.349 13.812 13.016 10. 307
Bt )5 22 5k Cumulative variance contribution rate 42.349 56.161 69.177 79. 484

K H PCA 435l 358 AN [R] 7 M AR % 2R B E
BEWR S TR EE A TR A5 0 A4S o A543, XA TR] P2
Hi AR At ZAF it 00 BB Y W o R AT 255 B AN 43 AT
i35 5 Al H1,S8.S10,S12 H15 H16 Fil H17 5 4k5%
ARFEMER A TR AT 53 B S 8 T LA AR A% A5 FF i, 7]
FF ARt 2 it SR o DA o L 8 v, 7 B AR TG Ik
T FEIRSE Hy 5 ) 22 .73 74 .75 S11  H13 Fl H18

AR A B ZE S VAN AT S A A, TR A
MR R B 2E . 3 S I, PCA J7 356 B 4k
Tile A0 ol BT VR 5 BT VAR IR, 7 — BB AR A
A B TR AR PO S 20 A — B LR, BOHE X
X BEAR e 2R ity ) S VO A At T 22 S [ AN [ 5
HBARTE 2R b TG A5 B RX 7, HPPAN AR Y Al X
USRS M IX 2328 AR 25 s AR S BT VORI FSL

RS ARF=HIREE Z IR M R E HIT AR ELTN

Table 5 Sensory review and model evaluation of the taste quality of Fu brick tea from different origins

FERIPEA Model evaluation

JEE T PE Sensory evaluation

v

N vl e b3 s Gy A 7

Aggregate score Sensory feature Score
71 0.631 0.511 0.727 0.378 0.470 BRI TR 80
72 0.476 -1.552 1.126 0.140 -1.041 WEIRTR G RLDR 78
73 0.293 -1.127 0.626 -1.183 2.643 PERIR R 78
74 0.265 -1.284 0.496 20.570 -1.093 i £ 1 79
75 0.492 0.760 0.825 -1.402 -3.480 PERIR R 79
76 0.390 2.008 0.930 -1.931 0.616 BIPERR IR 89
S7 0. 190 0.241 0. 464 0.541 0.129 WA , BN 92
S8 0.602 1.225 2.866 0. 660 4.148 W , BB, A [l 93
S9 0.219 1.784 -1.125 0.222 0.656 TR, 45 T TR 90
S10 0.190 0.308 0.155 0.509 1.162 JE N, A AR I 90
S11 -0.844 0.662 0.823 0.206 -1.211 BCmEAN AR 92
S12 2.381 0.626 0.206 0.341 2.302 4l 1E 7 B A R 91
H13 0.768 0. 547 0.043 -1.310 2.668 Wk 82
H14 0.665 0.099 0. 146 0.195 0.616 GH AR 88
H15 1.484 0.002 0.005 0.803 2.294 R 88
H16 1.038 1.201 -1.515 0.462 1.186 TP 91
H17 0.223 0. 060 0.316 0.810 0.843 AT BRI 85
H18 2.111 0.484 -1.062 0.676 2.981 A , bR 90
H19 -1.070 0.381 0.199 2.345 0.695 BN, TR AR IR 89

2.4 ET OPLS-DA WyTREE R B E IR FFE 7T T &
HifmiEsE s

L, S 50k S PCA () — S8R 2, Bl
SFUER H PPN AN [R] 7 MR AL 2% BRI B B )
N[ AR 2 R R A 2 4L oy AT (ULIET 2B)

IR, SRR 19 D ARTE 2 RE dh B 2 73 i 3 4,
IS Z1 ~ 76 S ARG 2 Ak i A 2E ) 1, REETE
OPLS-DA 1353 I\ AL Bpdilhi A 0, LAZR 5 ST ~ S12 5
RFEAAE A I 2, BREEAE OPLS-DA 1573 [4% 3
IR, LA 5 H13-H19 SARTE AR 20 3, 5
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Fig. 2 Modelling information of PCA and OPLS-DA for sensory characteristic qualities of Fu brick tea from different origins
1 : A PCA 15438 ; B: OPLS-DA 15438 ; C: OPLS-DA F5 & # i 3E [ ; D : OPLS-DA 5% VIP [£], Note:A:PCA score plot; B:OPLS-DA score
plot; C:OPLS-DA model replacement validation plot;D;OPLS-DA model VIP plot.

3 WitE&R
K HECE W PE AL 2Rl R i 2 T R A
Ty, RS [] 7= b () AR i 255 9 ot B RRAE o3 2R A T
AT o BEAFRWT, AN TR] = Mo AR fi% 250 i BB VR R
TE R FERP S LARARL, i & 2 b 22 S w3, HE AW
WA AR, ABFFEERIT, CAF [ TPP WL 2521
ANTRL = Mo AR bl 25 SR G R R AR 22 S BB R
Chang 25" B 58 6 W] ECG . EGC . CAT X 3 51 R 7
7l B R A AT T B, Song 45 W SY
FRUAR A P2 i 21 2% I8 R AIE 22 S B i, L = 2 i A
TEZ LR B L3 B FR 2 RS B T s )
RIEZH) TS 5 CAF WL CAT EC 2 B %
FHOG, HAH O R E (P <0.05) 43524 0. 81.,0. 62,
0.55.0. 50, J& F IR ik 245 B E 8 WKk R E Bl o3 iE AT
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