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Quality Analysis of Laifeng Vine Tea Based on Sensory
Evaluation and Physicochemical Indexes
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(Enshi Autonomous Prefecture Academy of Agricultural Sciences, Enshi 445000, China)

Abstract: [ Purpose] To explore the correlation between sensory evaluation and physiochemical in-
dexes of Laifeng vine tea, so as to build a quality evaluation model. [ Methods] A total of 12
samples of vine tea from different towns in Laifeng County were used as research materials. Through
sensory evaluation and physiochemical indexes, combined with correlation analysis, principal com-
ponent analysis (PCA), cluster analysis, multiple linear regression (MLR) were used to build a quality
evaluation model and linear regression, and then the reproducibility of the model was tested.

[ Results | The comprehensive sensory scores ranged from 85.42 to 92.59; the coefficient of vari-
ation of 12 physiochemical indexes was from 5.12% to 30.81%, of which the coefficient of variation
of 10 indexes was greater than 10%; physiochemical indexes were correlated in varying degrees.
Three principal components were extracted by PCA, and the cumulative contribution rate of variance
was 86.003%; cluster analysis clustered 12 vine tea samples into three groups, and seven physiochem-

ical indexes of group Il were lower than those of other groups; MLR obtained the quality evaluation
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model: comprehensive score=0.742XM ginygromyricetin~0-574% Nyyrbidgity> and linear regression correlation

coefficient was 0.782 6; the linear regression correlation coefficient of model reproducibility was

0.695 6. [ Conclusion ] This study can provide a reference for the establishment of quality evalu-

ation standard of vine tea characteristic industry.

Keywords: Laifeng vine tea; sensory evaluation; physiochemical indexes; multiple linear regression;

evaluation model
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(P 5 M AE Y TREBFSERT, 5. 20220107);
AR bl
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TF (5 b A A A R SR A Rl); SB-
5200 P HE VEAL (THHOR 2 A R B A A FR
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/NHl); PCDX-W-10 B 47K 2% (BB i S RHE A
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2.1 EVE

2 1Al A: HEAMEIS S 84.81~93.25, fx
=470 DH-1, #fiksrh 1S-2; i3 81.46~
91.80, Hwin4yH BFS-2, &A4rH IS-1; HS15
51 86.27~92.89, =43~ DH-1, A5 JS-1;
RS> 85.91~92.46, 43 A DH-1, A4
Jg IS-1; HEAS4) 85.01~96.74, f sy M LS-1,
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Tab. 1 Results of sensory evaluation

B b HMIE (25%) Gt (10%) 3 (25%) WK (30%) IS (10%) BEGE Y He#

sample No. appearance liquor color aroma taste leaf base sensory composite score rank
GLC-1 90.44+2.10 85.71+4.60 88.21+3.25 89.00+1.68 87.41+5.40 88.68+2.84 9
GLC-2 87.41+1.80 89.30+1.88 89.72+2.03 89.30+3.54 88.7542.03 88.8842.41 8
SH-1 90.68+2.82 89.94+2.64 90.39+3.08 91.89+1.68 90.84+4.62 90.91+2.71 5
SH-2 90.94+2.02 88.65+2.15 91.16+1.97 88.69+2.97 88.19+3.00 89.82+2.40 7
JS-1 86.06+2.54 81.46+3.72 86.27+5.14 85.91+£2.19 86.64+4.68 85.67+3.42 11
JS-2 84.81+£2.66 83.25+2.48 86.43+4.13 85.94+4.15 85.01+2.18 85.42+£3.41 12
DH-1 93.25+1.54 88.95+2.02 92.89+1.42 92.46+2.20 94.1942.99 92.59+1.90 1
DH-2 90.59+2.25 89.91£2.14 92.81+1.11 90.00+2.10 96.70+2.59 91.51+1.94 4
DH-3 92.17+1.90 91.654+2.39 92.65+1.28 90.00+3.30 91.794+0.62 91.5542.09 2
BFS-1 87.75+£3.24 85.06+3.18 88.17+1.61 87.54+2.87 88.70+3.03 87.62+2.69 10
BFS-2 91.04+1.66 91.80+2.11 90.24+1.71 90.69+2.26 89.24+2.44 90.63+1.98 6
LS-1 91.05+2.34 91.78+2.40 91.77+1.20 89.92+2.30 96.74+1.94 91.53+2.01 3
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SEREWERE R 1S-2 fefm; AR EE . 2
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Tab.2 Measurement results of physiochemical indexes

Y —Zitlh ; v
A/— . . R ) 1] NS E,'w/—
AV e e L #SHIE TR R e
ot g HEz/ o oy ttezt - Wy TR MRy R W S IR
[ETE TR , W&/ (ugmL™) . U THIAR . . N .
(mg-'mL ") 4 . (ug'mL™) (mg'mL") (ug'mL") (umol-mL"") bright- yellow- green- turbi-
sample No. . (ng'mL™) myricitro- . . peak area of . .
dihydro o . myricetin . . polyphenol soluble total amino ness  ness ness  dity
. taxifolin side dihydromyric- .
myricetin L sugar acids
etin 1somer
GLC-1 6.95 64.39 36.69 48.61 59.62 5.68 21.55 16.03 0.293  0.791 0.067 0.020
GLC-2 6.70 60.91 52.74 52.63 55.66 5.88 20.18 14.38 0.348 0919 0.072 0.016
SH-1 7.09 66.61 44.52 48.44 55.46 5.99 24.73 19.67 0.260 0.824 0.051 0.015
SH-2 6.83 58.26 58.35 85.82 55.19 5.75 19.42 14.74 0337 1.028 0.059 0.014
JS-1 6.44 53.77 75.01 55.66 45.16 5.66 2291 13.46 0.387 1.065 0.097 0.029
JS-2 6.14 54.14 62.82 56.70 47.90 5.46 17.45 12.82 0.403 0.750 0.074 0.025
DH-1 6.96 66.85 49.47 45.63 60.41 6.32 22.15 14.10 0.284 0.792 0.062 0.016
DH-2 7.27 63.42 47.02 58.97 62.10 6.24 22.00 20.87 0.245 0.714 0.044 0.010
DH-3 7.89 78.45 48.57 83.55 68.10 6.39 33.52 13.46 0.326 1.036 0.059 0.021
BFS-1 6.55 55.68 71.33 74.45 58.18 5.59 21.39 21.79 0.361 1.375 0.068 0.012
BFS-2 7.04 58.17 57.54 82.74 60.11 6.02 33.52 18.95 0.307 1.307 0.059 0.018
LS-1 7.31 63.73 41.48 65.70 63.85 6.11 21.85 13.46 0.255 0.788 0.049 0.015
I 6.93 62.03 53.80 63.24 57.65 5.92 23.39 16.15 0.317 0949 0.063 0.018
average
brifEZE
. 0.45 6.91 11.67 14.80 6.40 0.30 5.06 3.25 0.052 0218 0.014 0.005
standard deviation
AR B %%
SERRA% 6.56 11.14 21.68 23.40 11.11 5.12 21.63 20.15 16.39 2299 22.03 30.81

coefficient of variation

222 FHRYES T

M3 ATH: SR HIERE. S
W £ AR 2B 2 AR 8 E X
(P<0.01), SRS VER S 0 EAHX
(P<0.05), ez 5% E 2 B3 IEAH (P<0.05),
Wt . SRR B SR EEMUE RN R
IEA DG R IR 5 v b B 2 3 A Ok (P<
0.05), —EMthR . LMK, —EHlER7N
. ZW S5t . SoRE . B, S WM

2 [ S R AR 6 AR 5
223 ERIT T

FE 4 5. SHREGE RS 34, FRAE(E S
Wk 5931, 2.493 il 1.896, J7 2= 5tk HA4r 9N
49.424% . 20.776% 1 15.803%, J5 2= Zif ok
9 86.003%, KT 85%, FIARFEHEL b o 4 AR
SHEE . X ES 1 R RN A
Wt E . (LRI ER . Bl . AR50
. Zl. seEMSE, Hh—aiE . ik
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Tab. 3 Correlation analysis results of physiochemical indexes

—EW L —E Wt VA B
i
EizEa ek 4‘2? [ZLS SR 711> S LS E4 P B L f9)3 230
indexes dihydrom- taxi f/o iin myricitroside myricetin dihydromy- polyphenol soluble total amino brightness yellowness greenness
yricetin ricetin isomer sugar acids
PRV
kﬁ&% 0.885%*
taxifolin
)rﬁﬁﬁ . —0.648* —0.686*
myricitroside
%&J}%, 0.306 0.035 0.274
myricetin
— = L
fﬂ%ﬁ%#@@ 0.879**  0.770*¥*  —0.645* 0.328
dihydromyricetin isomer
SH 0.857**  0.796%*  —0.541 0.079 0.763%*
polyphenol
BIRiis
G 0.659*%  0.521 -0.117 0.484 0.516 0.557
soluble sugar
SRR
ﬂiﬁ.& . 0.071  —0.109 0.027 0.097 0.199 0.014 0.150
total amino acids
ﬁ.E —0.687* —0.542 0.801%** 0.170 —0.669* -0.692* -0.213  —0.357
brightness
T
-0.099 —0.278 0.626* 0.664* —-0.009 -0.212 0.449 0.344 0.406
yellowness
3553
e —0.668* —0.513 0.689* —-0.191 —0.741%* -0.611* -0.206 —0.407 0.827** 0.276
greenness
TEE
S —0.340 -0.185 0.364 —0.145 —0.558 —0.361 0.094 -0.629*  0.628* 0.005 0.780%*
turbidity

e KRR BEMIE (P<0.05); o Rom B K (P<0.01).
Note: “*” indicates significant correlation (P<0.05); “**” indicates extremely significant correlation (P<0.01).

x4 ERSOMEEHETRE, FHEEMGERBE

Tab. 4 Vector load coefficient, eigenvalue and variance contribution rates of principal component analysis

HALIRRR E il FE 2 FEHSP3
physiochemical indexes principal component 1 principal component 2 principal component 3

—Z M3 dihydromyricetin 0.923 0.186 0.280
1EHERA 2 taxifolin 0.824 -0.043 0.444
Bt myricitroside -0.788 0.489 -0.067
Pifte 2% myricetin 0.134 0.846 0.025
S Mt % 7M1k dihydromyricetin isomer 0.912 0.212 0.039
%1%} polyphenol 0.860 0.038 0.259
TR soluble sugar 0.482 0.652 0.408
RE IR total amino acids 0.239 0.321 —-0.786
TLPE brightness -0.865 0.269 0.254
T yellowness —0.245 0.923 -0.121
£} greenness —0.862 0.051 0.373
VEBRY turbidity -0.591 -0.039 0.738
' EA characteristic value 5.931 2.493 1.896
7 ZE DT HR# /% variance contribution rate 49.424 20.776 15.803

77 25 Bl BTk % /% variance cumulative contribution rate 49.424 70.200 86.003
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s SN R RN R i . TPt
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HHE, TR AP AR T AR SRR I
FEAMBM T SR SRR SR AP 1
EP T HABERE, — AR aa . IR ER
L R EE . AR R AR
ZW e AR R AR SR AT

=
E‘\

e
B RN

Py 1
(R T H AR, [FEE, BRSEE 1 Bt £
VEPRE | SR I AT IR PR AR . SR I AY
WAL, BB HA IR AR 5 R B /N T
20%, ULHIZERERI A ST,
2.3 Z o MERIAPEN R

s N L SELE M 45 £ 40 ;. Durbin-Watson (i
T 1 N S N R —
82— § N 1756, ULHHREA LA S, H4845T7 221
0 2 4 6 8 10 12 fik & %X (variance inflation factor, VIF) ] KF 5,
. 0 = 25 y 2 HERS
Bl RREXELSIFE VLTS bR A F e B 2 B L2k, IR 7R HERR
Fig. 1 Cluster analysis of Laifeng vine tea ZEILPEe bR, BT MERIE, BT A
RS NEEEORABRFIBIHHE
Tab. 5 Physicochemical characteristics of Laifeng vine tea from different groups
eSS FIEN IR
Fekr group | group Il group I
indexes I A5 R HU% SFEIME A5 BB % SFEIME A5 F K%
average value coefficient of variation ~ average value coefficient of variation  average value coefficient of variation
— AWMt #E/(mg-mL™
bl s/ (me ) 7.17 528 6.81 355 6.29 332
dihydromyricetin
WAL #/(pg mL™
PR K (pg mL ) 66.34 8.61 57.37 255 53.95 0.48
taxifolin
1/ (ugrmL !
%Hiﬁ (ug ml) 45.79 11.77 62.41 12.40 68.91 12.51
myricitroside
#/(ug'mL™
%*E%(pg mL ") 57.65 23.20 81.00 7.26 56.18 1.31
myricetin
At
. j‘&'ﬁ%ﬁ@% 60.74 7.39 57.83 4.29 46.53 4.16
dihydromyricetin isomer
£ / smL™!
ZW/(mg-mL ") 6.09 4.18 5.79 3.77 5.56 252
polyphenol
AT B/ (ug - mL !
PR g L) 2371 19.11 24.78 30.80 20.18 19.11
soluble sugar
R LR (umol-mL!
Z‘Z\J_H.& (um'o ml) 16.00 19.15 18.50 19.18 13.14 3.45
total amino acids
S 0.287 13.33 0.335 8.08 0.395 2.86
brightness : : : : : ’
I
0.838 12.72 1.237 14.87 0.908 24.54
yellowness
ot i
R 0.058 17.61 0.062 8.38 0.086 19.02
greenness
Vil
R 0.016 22.46 0.015 20.83 0.027 10.48

turbidity
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ﬂﬁ&\AFﬂﬁﬁasmﬁ%ﬁmLﬁzm%
PERIE, g% . G R=0.753 0, UilALE
G5 5 TR ARG B R 4F 5 Durbin-
Watson {1 2.367, ULBHFEA LA ; FAE
7707, PAE K 0.014, /NT 0.05, VL1
KRRE. mE 6. 5STHILIEFS VIF {HY
INFS, LTS bR 2 IR R, (A
. REIERMEER PAEYIKT 0.05, BEHIZ
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Tab. 6 Results of multiple linear regression analysis

FRAELL R L

standardization

B bR

physiochemical indexes

PfH VIF{E
P-value VIF value

coefficient
“ & MHEZ dihydromyricetin 0.742 0.006 1.469
Pifti 2% myricetin -0.259 0.348 2.888
SEHER total amino acids -0.267 0.309 2.578
W JE yellowness 0.139 0.624 3.252
VEME turbidity —0.574 0.046 2.339

W A Mg 2R IR ok R A s A A Ak PR S
RAVEM BRI AT MRS, B 3 ar%n. 2tk
)95 K y=0.8282x+7.1739x107, %5 R*=
0.7826, 5Z gkl Hr s RIEAMFT

VRO B FAAE B 0 R KU 2% b S 829
& TEAMIR - R
dihydromyricetin turbidity
3

% [ ] 2k °

&g

<z &

4 &
o
1)
5

2 BsMEATTRKE
Fig. 2 Visualization diagram of multiple
linear regression
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Fig. 3 Linear regression diagram of model evaluation and

sensory evaluation
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Tab. 7 Sample information of evaluation model reproducibility

AR

Fedgams  SME (25%) 92@ (10%) T (25%) UKk (30%) I (10%) F&E%ﬁi{% (mg-mL") «Mﬂfz
sample No.  appearance  liquor color aroma taste leaf base sensory composite score dihydromyricetin turbidity
GLC-3 91.49+2.12  88.71£2.84  91.29+2.30  89.84+1.98  88.75+2.82 90.39+2.27 6.65 0.015
SH-3 85.59+2.40  87.41+3.95  89.18+2.35  89.93+1.72  88.24+3.11 88.24+2.41 6.14 0.019
SH-4 90.46+1.96  88.55+2.87  92.60+1.50  89.01+2.83  89.95+2.21 90.3242.22 6.77 0.012
JS-3 90.05+2.15  90.0742.06  87.60+2.25  90.11£1.56  91.41+3.00 89.59+2.07 6.86 0.014
DH-4 86.16£3.46  88.56+3.95  89.94+5.55  90.62+£1.67  89.87+4.07 89.05+3.56 6.30 0.016
DH-5 88.35+2.58  89.20+2.08  89.10+2.03  88.05+£2.23  90.54+0.76 88.75+2.11 6.58 0.015
BFS-3 95.01+2.12  91.30+0.93  92.86+1.55  90.94+2.58  90.26+2.23 92.40+2.01 7.05 0.012
BFS-4 90.15+3.44  82.56+4.05  87.85+3.92  87.86+2.03  89.30+4.85 88.04+3.34 6.38 0.018
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