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T 00 U 5 S TR A T S BR (S i i R
SR AE ) (GB/T 8314-2013) B = il Lt {1 k0,
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Table 1

1 FTRAEHEBFAREEZULERS

Main chemical components of white tea in different years

G 2 AF 1Y 55.25 me/g b B AE K 19 4F Y 59.88
mg/g, Bk BORW E IS H2E SN B,

ik 8B 1) /5

KiZ i /mg- g™

% %®8/mg g HBALR/mg-gt ok s/mge g

X3 B /mg- ¢!

2 439.18 + 40.74* 109.32 + 0.23* 15.34 +0.18" 36.07 £ 0.15°
4 470.02 + 22.63 133.07 + 1.80" 25.06 + 1.62" 45.05 £ 0.42"
6 429.27 +0.05° 66.17 +24.3° 17.69 = 1.67° 31.61 £0.27°
8 437.15 + 14.37* 87.62 £26.71° 11.08 + 1.03¢ 30.96 = 0.34°
10 462.05 = 0.08" 77.55 +0.53¢ 11.42+0.11¢ 37.67 +1.85¢
13 410.08 + 6.90° 50.71 £ 0.82 10.62 + 0.53¢ 37.50 £ 0.20°
16 458.59 +7.65" 74.82 £3.24° 8.29 £ 0.74' 37.89 £ 0.04°
19 447.99 + 4.93 55.18 £ 12.87" 5.78 + 1.16# 35.70 £ 0.25

55.25 +1.63°
45.96 + 1.48"
62.18 + 1.24°
53.39 £ 1.22¢
54.21 +0.82°
45.62 + 3.24"
59.88 +4.381
60.15 £2.75¢

T AN R/ 58305 R 3R R A7 1 25 22 5 (P<0.05), T AL,

22 AEEMBFFER FLERFBRTNL
KER, RARXREEWEREEZMEG I AN
FEEEBS, HEAFREG AR & ARk
K1 R A AR SR A S B R & i R sl ik
TR AR R A 6 AF 1Y 0.20 mglg , i i R it 2
AEHY 0.47 mglg, ERK 19 450 0.32 mg/g, 25
FLRAR TR FE MK E TR LI PR
LT W B AR L A3 A e e ATk iR 2 4R 10
A KR 19 4F 17 16.66,12.08 mg/g K 14.26 mg/
g,2 MMIRA RO 4 4F (13 4F 119 8.63,6.82 mg/
e EBEARTEXZFBENTREH  XBRE &
BlAE A R S5 R R R R MR
AL, A2 AR 6 AE PR (13 4F PR Y
25.35,27.09 mg/g, fEFEAR 22 WM L IH#
P, BRI IR RO R KBRS EAEANRE
2R 2 S, RIS &R T RN R4 % 1
Fh, R ZIRR A R AR TR KW EM
T, o AR RN AR AN
2.3 AEAEMBAFZFEFEXERITHNERD S
R 2 FroR, AU 1 1A% 32 2853 7] X
43 PC1.PC2 .PC3 5 PC4 4 4> F W47, 5 22 5k
RO 518 38.03%,24.90%,16.29% ,13.23%, R
T 2ZETTHRRIEE] T 92.45% , i IX 4 4~ F i
7 RER Y E N BE . PCL B o
%530 F=-0.168x,-0.104x,-0.693x;-0.67 L, +
0.910x5-0.320x6+0.857x7+0.638uxs , H: H1 52 Wi 45 A 1)
WP AR R AW i B = R S e g ; PC2

—— REE

A L
[Z=N

Content/mg- ¢!

8
I ]
Time/Year
B1 ARAENHBFFER FLEREBESETL
Fig.1 Changes of theaflavin, thearubigins

and theabrownin in white tea in different years

R2 BAEBER

Table 2 Total variance explanation table

A Bt FEBEEI % RRE 5B %
1 3.042 38.03 38.03
2 1.992 24.90 62.93
3 1.303 16.29 79.21
4 1.059 13.23 92.45

(9 3 B 4 %k R F,=0.673x,+0.923x,-0.639x;+
0.282x,40.307x5+0.189x6-0.252x,-0.074x5, 5%
e 58 KR o A AR B R REL R TS & PC3 1Y)
F B WA £ KN F1=—0.653x,+0.016x,-0.185x;+
0.4762,+0.216x5+0.743x+0.129x,+0.022x5, H 5%
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Wil R B B A R B R B ATK R H ) 5 PC4
{1 2 A Ar ik U F1=0.228x,-0.179x,+0.03405—
0.363x,-0.077x5+0.522x5-0.420x,+0.622x5, 1157
Wi 58 R FR) JR A KB H ) ROt K 2% T A2
H 137> R BRI B 22 00ICR, #3134 has

AR AR DR A B B A HE 4 o SRR B 4 4F
(4 1 25 B HE AL B s, K 6 47 A R DEHE AL SRR,
AW LA O A S0 AR, AR AR 2% B9 i o O A
Wiy | T EA S B B A Bl P O EL7E A
4 AFI Ik B E AR

®3 BiEEE
Table 3 Eigenvector

T¥ A ek
1 2 3 4
¥y Sy -0.168 0.673 -0.653 0.228
X, Rk -0.104 0.923 0.016 -0.179
x5 B E -0.693 -0.639 -0.185 0.034
Xy % 3t ) -0.671 0.282 0.476 -0.363
x5 * %8 0.910 0.307 0.216 -0.077
Xe Kz -0.320 0.189 0.743 0.522
%7 BRIk 0.857 -0.252 0.129 -0.420
g ke 22 0.638 -0.074 0.022 0.622
x4 FREMBBFNREEHE
Table 4 Comprehensive ranking of white tea quality in different years
ik 8B T8 /4 Fi F, F; F, HEFENF FeHL
4 3.7348 -1.0071 0.7496 0.3402 1.4457 1
2 1.1168 2.5082 -1.2474 -0.7821 0.8032 2
10 -0.1569 0.4977 0.7298 0.4969 0.2693 3
8 -0.2497 0.7520 0.1896 -0.2161 0.1023 4
16 -1.1144 -0.0217 0.9006 1.1404 -0.1423 5
19 -1.8911 0.5703 0.3289 0.4918 -0.4959 6
13 -0.4396 -1.8183 -2.2664 0.6370 -0.9787 7
6 -0.9999 -1.4811 0.6154 -2.1080 -1.0035 8
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Table 5 Sensory evaluation scores of white tea in different years
A, 58 (20%) % & (10%) #4,.(30%) i# ok (35%) o & (5%) N
B 18 /4 5 G 5 G Gaia G 5 G FiE e =7
2 B MM, EF 94 FR AR 93 AEEKR, 92 HR® &K 95 EHMAA, K4 92 9355
HABM K, E, H A H&f R EH
BE S
4 B B, EF 96 FHEMIE, 95 RAMEFX, 96 EkE,H 96 Fx, KL%, 94 958
AR K, E, o 5% WA LS eSS
a%
6 g 6% 82 kot ke 87 MM, FIE 81 #K,&BE, 86 KB ,MHA,R 82 836
LB, B4 3 Al ALk %
*
8 B, &F %8 86 AR ML M 90 HUR,&F 88 K E LM 90 KB, HhAHE, 8 885
M, %R, G & 0 5 LA R i Ak BREHR
R
10 %%, £€Fx4 93 EH W% 95 KR H 94 KRE, KB 97 HMHAB, K4 87 946
A 3 A # LIRS
13 %%, &F%F48 92 XA 91 KAEME, 92 #HEHKK 94 FAR A K 90 925
AHer ok 4 B, 5 H A
16 R%, &F®4E 92 XRAELM 93 REME, 90 KRB, M 90 HB/M, K 8 905
B B A F A8, A R IR i Aok e
19 %%, &F%4E 94 HaMB, 93 KERE 96 KEERE 96  fLAE, K 88 949
e am ik 4 9 52 2, HAX

200

& &

V- CC=2 AT 2 SE BRI 1125 CO—4 BB 4 SE BRI 1 2% ;CC—6
Jo BTG 6 4F WA 5 s CC—8 AKHE 8 4E IR A0 19 25 CC—10 it
10 4E BRI E1 26 5CC—13 RS 13 42 R F1 25 ,CC—16 H A4 16
BRI 2 5 CO-19 HREIE 19 4RI 26

o S P
¢ ¢ ¢ & & &

B2 AEEHEBFREAE
Fig.2 Cluster heat map of white tea in different years

BN R RS 4 AR Bk s AR S B AR
Rz TRE, Hh i a2 %R K2 h

ol BT T ARG LT TR S R
sm | e WIS B R A O 126 BB
wor QL XPUEE LR B & A BRI, IV
R BN R A RAR 12 A R R IR
e, o s

T WA

- 26 AAEWEAFEENEHSSHERRM
s 4 8 E VA 540 3 M

DU PEAS 43 A IR AR 3, >R FH Backward 1] )5 (9]
VA3 2R 6~7 B InNIE 45 1A & B 3 vk
o 35 A5 E P<0.01, 156 B 0] 05 77 78 A L, B JB AT 17
FEAFE R HRCE A WL R ES
2GR AR BT, e I AR R

Y =98286+0.413X,+0.574X,-0.256X;-3.154X ,—
0.289X5+5.125X

(R*=0.867%%) (e = VI-R" =0.365)
B 5ot w PEAS 4 5 Ak 2F A 3R AT AR S P A b
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ZERANER 8 PR o BNELN B i (X,) 5 W PP 4R (Y)
FE 5% 1) K- 1 2 I 25 A5G (r=—0.470 ) 5 Wi Al ik
B (Xe) 5 IR (V)T 1%RKF 2 3%
1EAH € (r=0.640) , How Bl o0 X6 o PEAS 43 1) B B2 A1

AR, IR L R B o HE R AN [
ARy S DF B Bl B LE B R T RE RS P E A
R, AN TRAFE 03 1 2% TR i o 2 A U2 i el i
Z VAR B O PR A P 7 AR Y — R A2 J R AR

®6 MAFEMNEEUVREER

Table 6 Significant test results of regression equation

A - T A= B WL H) T F P

= )2 303.656 6 50.609 18.409 0.001%*
&£ 46.735 17 2.749

Bt 350.392 23

e MM R P<0.05, ** e B, P<0.01, T,

K7 BEEXNHRIFINSTREEIETREY

Table 7 Multiple linear regression coefficient of independent variables to evaluation score

i AAR A R S
Y5 R B AR R B t P
Bate AR E

X 1% B 0.413 0.092 0.599 4.496 0.000%*
X, rax 0.574 0.162 0.459 3.550 0.002%#%*
X; A% -0.256 0.121 -0.327 -2.112 0.050*
X, 3 BR -3.154 0.780 -0.509 -4.045 0.001%#%*
Xs izt -0.289 0.149 -0.213 -1.946 0.068
Xe o w4 B3, 5.125 1.130 0.504 4.534 0.000%*

*8 HEESREHTHRINEXRH

Table 8 Correlation coefficient between independent variables and sensory evaluation scores

A FIRES Fuk  FABE O OEREW O KEZhd e FEE R 5B #EALR
GRs s 2N 1

4y 0.139 1

ek 0259  -0.122 1

FAB%E —0.351  0.640%%  —0.452% 1

¥ ¥ & -0.470%  0.268 0.411%* 0.213 1

KiZ g 0.061 0.307 -0.066  -0.004  0.122 1

smeEsg 0.640%%  0.015 -0.158  -0.181  -0.425*  0.358 1

*¥EE 0.246 0.048 0.445%  -0.194  0.001 -0.061 0.016 1

3 % m 0.305  -0.701*%  0.158  -0.782** -0.364  0.013 0.416%  -0.048 1
#FEHRAR  -0012 -0.808* 0212 -0.449%* 0380 -0308  0.240 -0.439% 0.703%** 1

27 AEEHEFETEXERSEREMEM Ll 5EVE MR 2 ond Mk DR 25 R S R

BE S

AR AT e A i 1 A DR 2 ) A
KAEARMTTE B AL T AR B A, B AR
Wi AR BEAT S BT — R Zon it R, BEAERZ
Uz U, 2 B B SRR 7 vk AR

PR BT 5 AT, A5 BIGERAE Oy | B 3
N 5 R R B AR R BN 9 TR, K
AEA0y . AR EL R I HE B 5 e TR R T R B B
e RSO, AR R B B 0.599,0.459
0.504; A5 He R | JE o Wi ) JEC R O 5 R B R B R
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Table 9 Path coefficient of independent variables of white tea in different years to sensory evaluation score

I8 4 48 1 A A (R AR )

AEE X A
X, X, X, X, X;
X, 0.599 -0.056 -0.209 -0.136 0.008 0.139
X, -0.073 0.459 0.148 -0.209 ~0.080 0.259
X, 0.383 -0.207 -0.327 -0.108 -0.091 -0.351
X, 0.161 0.189 -0.070 -0.509 -0.214 -0.470
X; 0.009 -0.073 0.059 0.216 0.504 0.640

TE 2R PO A AV R R HAR AR R HE R R m AR R

271 FEXTERE SR W Nk 9 iR 6
JECAE 3 (X)) X R B (Y ) B BRI AR RN
0.599, i@ i X, X3 X, Al Xs S200ECE & (V) 1)
0 42 R B0 0 o o -0.056, -0.209, -0.136,
0.008, Hfiff AT 5 11 25 DR IECE 5T i A DG R 4
(r=0.139) , 45 5 A OC R E R PR v 70, A DRt
APy K O BRI AR B O BN, R AR
AN A 25 4 2R (X) OO A7 15 2 1 25 [ AR
HEFAERT, 0 i 5047 Oy e 22 38 o % A5 A
BT AT O R AR, IFANRE B D AN R AR
ZWFR T ST, XS R BT A RV
272 FKARXMNEEMBEMZWE MR ATE
L ZREL R (Xo) WHECE W T (V) I B E AR R ECH
0.459 3833 X, X3 X, Al X 582000 BCE 5 5 (Y)Y []
2 00 42 2 805 3 ok S -0.073,0.148 ,-0.209,
—0.080, T W 4 £1 2 X B E i o 2 9 Ry 1E 2% ()
B ) A S 48 25 (X5) | B BT (X, ) 75 310 5 5 9
55, M RHEAE RN T HEEEH M TRAR X, S
BT (Y ) I AE G R B (r=0.259) I AN B 2 I
PEAS T R AR X AS TR AR A7 11 25 0F 14 JBR Bl Jo A8
RS2 M ELAEAE S R TR 1 3%

273 FMEXECE MBI R 9 FiR,
AR (X)X ECE A BT (Y) /Y B R E R R AL
H-0.327, i3 X X, Xy A X5 520 8RR 5T (Y)
1) ] 322 38 42 22 50 51~ 0.383,-0.207,-0.108,,
-0.091, HIASH 2 (X5) 5 EVE o BT (V) WA OC R 8L
(r==0.351) , B A48 22 X 8 o IO 1) EL 32 3000 1L/ N
T2 A AH G 2R B, U0 A 24 28 0 IR T I 11
RN 2 35 F BARKE TAEBUAT 0 (X)) 9 8 K A5 213

SR, TR b X AS [F4F 0y 1 28 DR 0 8% E Al o
AR AT A 2

274 RNETRXECE RS gk 9 iR,
SO (X)X EE R (Y) W EEER R
H1-0.509, 1 X, XY @SR R ECN 0.161;
X8k X, % Y #Y R E2E 12 RECH 0.189;.X, i
X %F Y 420 42 RN -0.070;; X, 3l i Xs X Y
B ) 2230 48 R B -0.214, B A KRR A T R
Iy 7RG TR I S B (X ) 5 AN TR AR 0 1 25 F
BCE T (Y ) R U OC (r=-0.470) , U B L B
T 0T A [) 4 3 11 238 DR JERCEY ot TS 8 A A i 2 1 4
FE T, T 6 B (X ) 3 38 4% 21 2% (X,) i A sk
(Xs) 15 B K [F) /2 3 0% o ok 5 0 55, 02 b B4
FHR 55

2.7.5  WMESE O ECE ST sZ R 9 WA,
o (X5 ) X %R B (Y ) Y LR AR R BCH
0.504, it X, X Y (YA #0812 R A 0.009; X5
WA X, XYY ] 2 AR R B -0.073 5 X i it
Xy XY Wy E A R B 0.059; X5 il X, X Y
%) T 422 8 45 2R H0R 0.216 , W HE B X AS [) 4 403 11 4%
D IERCE i 0T 3R B R 80N (] R B B (X ) AN TR
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Principal Component Analysis and Path Analysis of Main Chemical Components
and Sensory Quality of White Tea in Different Years

Xie Kexiao', Wang Zhihua®**3, Zhang Ningning', Li Linyu', Sun Weijiang>**%", Chen Zhidan'?**>
("Anxi College of Tea Science, Fujian Agriculture and Forestry University, Quanzhou 362400, Fujian
2College of Horticulture , Fujian Agriculture and Forestry University, Fuzhou 350002
‘Engineering Technology and Research Center of Fujian Tea Industry, Fuzhou 350002
‘Ministerial and Provincial Joint Innovation Centre for Safety Production of Cross—Strait Crops, Fuzhou 350002
Tea Industry Technology Development Base of Fujian Province, Fuzhou 350002)

Abstract By analyzing the changes of main chemical components and sensory quality of white tea cakes in different
years, it provides support for reasonable evaluation of the relationship between storage years and sensory quality of white
tea cakes. Taking white tea cakes stored for 2 to 19 years as research materials, the main chemical components were
determined, combined with sensory evaluation, and the relationship between main chemical components and sensory
quality was discussed by principal component analysis, cluster analysis, correlation analysis, multiple linear regression
and path analysis. With the increase of storage years, tea polyphenols, free amino acids and thearubigins showed a
downward trend, with the lowest values of 50.71, 5.78 mg/g and 6.82 mg/g, respectively. However, total flavonoids and
theabrownin showed an upward trend, with the highest values of 62.18 mg/g and 27.09 mg/g, respectively. The results of
principal component analysis and sensory analysis showed that white tea cakes stored for 4 years ranked first in the
overall quality and the highest total score of 96.8 in sensory quality was considered to have the best quality. Cluster
analysis showed that the transformation reaction of tea cake was intense in the second, fourth and sixth years of storage,
but it became stable and its sensory quality gradually increased in the eighth to nineteenth years. Path analysis showed
that in the changes of sensory quality of white tea cakes in different years, caffeine content was positively correlated
with sensory quality of aged white tea cakes, while total flavonoids content was negatively correlated. The sensory quality
of white tea cakes stored for 4 years, 10 years and 19 years is the best overall, and the contents of caffeine and total
flavonoids can be used as direct factors to evaluate the quality of aged white tea cakes.

Keywords pancake white tea; different years; chemical composition; sensory analysis; cluster analysis; path analysis



