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ABSTRACT: Objective To construct a flavor wheel and systematically characterize the sensory characteristics of

Yunnan large-leaf white tea. Methods Following established international methodologies for flavor wheel
development and the national standard GB/T 16861—1997 Sensory analysis-ldentification and selection of descriptors
for establishing a sensory profile by a multidimensional approach, 22 representative tea samples varying in vintage,
origin and cultivar were selected for sensory evaluation. Core sensory descriptors were extracted, screened and refined to
develop the Yunnan large-leaf white tea flavor wheel. Furthermore, M and multivariate statistical analysis was employed
to identify key differential descriptors. Results Finally, a total of 38 descriptive words that represent distinct flavor
profiles were determined, comprising 16 aroma terms (e.g., orchid, osmanthus), 7 infusion color terms (e.g., yellowish
green, light yellow, deep yellow) and 15 taste/mouthfeel terms (e.9., sweet aftertaste, mellow sweetness, fresh briskness).
These descriptors were successfully applied in flavor profiling. Conclusion The proposed descriptive system
effectively characterizes the flavor profile of Yunnan large-leaf white tea and successfully differentiates samples across
categories, validating the scientific robustness of the constructed flavor wheel. This study provides a standardized
framework for quality assessment and facilitates communication among producers, consumers and connoisseurs by
establishing a shared sensory vocabulary, thereby enhancing the overall appreciation of this tea.

KEY WORDS: Yunnan large-leaf white tea; sensory characteristics; quantitative descriptive analysis; flavor wheel
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Fig.1 Primary-made Yunnan large-leaf white tea flavor wheel
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Table 3 Infusion descriptors and M of Yunnan large-leaf white tea
T Byl M = Eiipay | M = ETipuy Ll M
1 EREN 0.092+0.010 8 B 0.141+0.070 15 B 0.280+0.070
2 i 0.066+0.090 9 i 0.190+0.030 16 B 52 0.733+0.060
3 ok 0.123+0.070 10 [ €an 0.021+0.020 17 I 0.045+0.003
4 WLk 0.246+0.030 11 isEan 0.012+0.002 18 TR 0.823+0.020
5 TR 0.372+0.020 12 i B 0.253+0.070 19 VED 0.018+0.001
6 Foy 0.462+0.020 13 R 0.238+0.050
7 TR 0.246+0.040 14 L] 0.264+0.040
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Table 4 Taste descriptors and M of Yunnan large-leaf white tea

A= Byl M ha=2 Byl M b= ki) M
1 S 0.458+0.050 11 A 0.343%0.020 21 Yoyt 0.474+0.040
2 i) 0.683+0.030 12 Hi 0.057+0.009 22 JoRo) 0.030:0.000
3 (CIREY 0.477+0.040 13 T 0.026=0.008 23 X7 0.019+0.004
4 W 0.355+0.020 14 &K 0.447£0.030 24 MR 0.003+0.001
5 el 0.5450.010 15 g ] 0.573%0.050 25 R 0.013+0.003
6 {3 0.465+0.010 16 A5 0.517+0.050 26 el 0.012+0.002
7 ez 0.353+0.010 17 R 0.310+0.080 27 HAR 0.001+0.001
8 4l 1F 0.492+0.050 18 M 0.52120.060 28 S 0.007+0.002
9 I3 0.369+0.050 19 PHE 0.457+0.070 29 A 0.004:0.001
10 il 0.543+0.030 20 3] 0.517+0.030
=5 ZRAAMMBAZRESHERRARM
Table 5 Aroma descriptors and M of Yunnan large-leaf white tea
F5 & 17 M 5 ik 17 M 5 Eiiipuyo| M

1 =% 0.496+0.010 14 jsi 0.078+0.001 27 =L 0.477+0.010
2 A 0.456+0.030 15 Eikis 0.144+0.010 28 FIE 0.451+0.020
3 HE 0.441£0.020 16 B 0.051%0.003 29 %] 0.082+0.001
4 i 0.480+0.020 17 e 0.015+0.004 30 FEAB 0.513+0.010
5 G 0.303+0.010 18 PN 0.034+0.006 31 JESS 0.559+0.010
6 A 0.025+0.001 19 TR 0.068+0.004 32 FEA 0.610+0.030
7 224k 0.238+0.010 20 H Apg ik 0.016+0.004 33 Hrat 0.420+0.050
8 FEAE 0.12440.030 21 H 0.005+0.001 34 SR 0.132+0.020
9 BeF7E 0.089+0.001 22 o fif 0.002+0.001 35 I 0.36620.060
10 Bz 0.068+0.001 23 FH 0.001+0.001 36 AR 0.397+0.040
11 i 0.084+0.001 24 e 0.018+0.001 37 W 0.041%0.009
12 2 0.013£0.001 25 PR Wk 0.002+0.001 38 55 0.054+0.007
13 ARAF 0.259+0.010 26 AR 0.002+0.001
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Fig.10 Scree plot of PCA for sensory descriptors of Yunnan
large-leaf white tea taste
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Fig.11 Cluster analysis heatmap of Yunnan large-leaf white tea samples



%5 18 3]

SRAERAE, A 2 Rl PRI R R Al R o M5 U e Ay 27

6 BEREIR, 4 AR KRB I FFEAR S R AL
¥ITE 0.749~0.909 Z[8], HIikEH% 5 E K (P<0.01), i3
WIZSRE A SR (NS TR . DS LR AR AR S BE
5 B TEAHJE(P<0.01), H iy, ATEFE ik 4 AN ZEREAE B AT
AR T SRR RGRIE DT 4 B R ORI R A AR
FEAR, R R SR 2070 16 1) 2 Tl K Pl 1 4% XU 8 G i i ] X
ZFEAT RGEHGA, PR R IR R AT T

£ 6 TEAMHMAZRERENEEMSH

Table 6 Correlation analysis of sensory intensity of Yunnan
large-leaf white tea

AR YW21 ZY20 NN21 DG19
YW21 1.000

ZY20 0.827%* 1.000

NN21 0.749%*%  0.818%* 1.000

DG19 0.909%*  .898** 0.784%* 1.000

TR **FRTE P<0.01 KRB G

)i, BE 2L Hh R Y 7 A R I (B 2k | T
LORE R L B D . 16 DA IR R
af WRHR. WA MG AR, EAEE . BEE . WA
2, M CFIE. PR WAL SE D RE L FFOM
15 ANERAR T (2R . R, I BHal, 8P 4iE
(LA I TIN5 SN L 7IN = LINI N 7/3  INZ 3
JEVHTF AN 4 A AT XU 19 25 B il 28 R

YW21 ZY?20

S R A IR LI 12,

K 12A ATLIEH, YW21 Eil . B, &k
PO REIR, A EFERITE, ZY20 HahdRl, W
T, NN21 IR . R, RAE S T H AR
A SRR DG19 7 W52 B T AR, TRBT . A RURIAT
SN, YIEF NN21, B 12B ATRUEH, YW21 i
TR AFHE, AR, 8 RERNZR, (HIE
FRE, FEP&E HaimaEams A ARz 1
ZY20 2AEERN | HEMAEFHE, . 27 ET
YW21, FEHERTIE, HAEEIEARZ H; NN21 6
Wl gy, HA ARSI TIHABA R, FrhE gz,
FEAVAR i, DG19 A FIHAD S A5, ik
ARHHE . A 12C W LIE H, YW21 DAt d, 65k
HE, rgheriged, gl MM REEHE; 2Y20
Ak W], 220k A s, M iRk aE, i
JE | AT M R ACE B NN21 DBk italige iy, 2k @,
PO gl e . B, (EFEAZE AN, DG19 Z W, 1§
At St I, DGR EER ., GUHE . RAAMRA S .
TGRS E I =X, HX am Rt R a2 g
S R AR R LA I R, BRSNS 4 Fh s pgoRntFh
FA A% 04 XU 22 S 43 AE S TV BT . B b3k ok, [ k]
VLRSS B AN 2 R 2 .

12 4P mERM R ARSI EA). FRB) MG C)RERERIBE
Fig.12 Radar charts of sensory intensity of infusion (A), aroma (B) and taste (C) of 4 kinds of Yunnan large-leaf white tea

2.4 mRAAMTNEZKRE TR IR N AR
BT 1z BRI LR R B i R 0, 455k
PR 4 PSR 19 2% 00 S B R 50 P i T
XEREAMAT, B TR AR A A R AR AR S XA
[l 5 B R R A SEAR B RAAE, SR DL 130 &1 13
X RL o T2 R i, 4 FRRFEAE 22 ] v S B 25 )
B, RV R A ] X . HAORE T4
SRR YW21 250 5 A 3 RO A 6] o3 B de W B,

FEOCHAE IR N R M GEIR) . mEROHE) SOF IEOU);
ZY21 FERESE A TR X, %0 S i 1) N A AR
(FR) IR ST R ); NN21 ZFE 1 S5 ST
W R (TR BEER) SAE K R, Hh 258
5 DG19 ZEREAAAECE; DG19 Z5REN] 3 58 (4 0) .
FLlGRER)MSE . iR 2 (M A A RRAE 5 BUAT X2 4510
EEINIEEWE, IEYFTE 38 MRAAMUES T =
R IR B AR B0 DI, HLREA RCRIE AR T 2%



28 BMmEe

il
=

5 I =7 4 %17

FER KR 2257 o E— 2B %) HUAR A 12RO M BURHIE—— (B
e llse, A, B, 2F R, WREIRET . JE
A BRI RIX 4 Fh E R R SRR
2R LS A E R R SR AR TE B 2 R
T 33 il 2 5T BE 5 0 A7 1 A T B RA A AT D250,
HOARY T e AL FIE B RRAIE

19} -
.H ) P :—Lj’z
=% *Zﬁ. g s
R o VAl @
09F e ik @%gﬁ
QIE‘-;'-Z%% .%ﬁ .ETE
e VAN
o it DG19 T
g o1 o B o
:ﬁ?@’l Y@Zl%;}:ﬂ .ﬁgﬁ?ﬁ’é@mﬁ B
==k ° pikE @ ;ﬁﬁ
L1} ° B ]
Mo LI S
o i bt
—2.1L : ° s s
-2 ] 0 1 2
21

13 BRI 5 X 1 43 HT
Fig.13 Correspondence analysis between sensory descriptors and
tea sample

3 %W

AHFFELL GB/T 16861—1997 N7 dtal, LA
ARy T L R BRIE S 22 s R R R LA Rkt
G R T W, RGET T RRE, Ik
Tl =R AR RS . 2RSS, G, #%
W= RYERE, SRGE 86 MMEVE AT, HAPER 38 4.
WK 29 . G 19 A, SRR R AR ECE iR A b
T 2 RARHIARIEIRR,

EMIEAE E, Ed M5 Z2Iegit rikise i, m
WiE 38 MR TNE R = B R 258 R KUK R
HIEEARARIE . SRR (16 1), EIFEE . WE . 5.
B 2. HEE . R 4. . IR, BEEL.
fe . B BBl IR, HRAR; MERERIE(7 AN, Tt
WA, R, AR, BB B, WS, WG iR
WS AN, sz, W, . fital, G658, siE .
B EERN . PR IR &P . MR AL URE. R
P, X — AR R Ty 2 o R R 5 RR TR AL T
S S RLAFE 5] HE—2 N, A B XU T B
B 4 FAS[R] RS 2 KRl 2SR XU 22 57 2207 A
(o e R T BN il N S 4R 7 N [ B i PAS = N 1
RAEFLRIRFFAE, REHS R GUHR 2= 7 Kl (2% 1 A% 0 e

HARES, B SebridE AT
DR, R fe 2R 0 Hh ok 1 7 ANz @ g | 16 4>
AR AN 15 AL R IR T PRI R AR (] 14).

CREIN - PNDE LTS PSR

Fig.14 Final Yunnan large-leaf white tea flavor wheel
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