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Abstract: Objective: This study aimed to investigate the impact of geographical origin on the flavor profile and bioactive
constituents of Cyclocarya paliurus tea. Methods: Cyclocarya paliurus tea samples from five different geographical
regions—Q1 (Xiushui, Jiangxi), Q2 (Leigongshan, Guizhou), Q3 (Zhangjiajie, Hunan), Q4 (Shaoyang, Hunan), and Q5
(Hupingshan, Hunan) were analyzed using an electronic tongue system, sensory evaluation, headspace solid-phase microex-
traction (HS-SPME) coupled with gas chromatography-mass spectrometry (GC-MS), and quantitative determination of
bioactive compounds. This integrated approach enabled a systematic investigation of the effects of geographical origin on
flavor profiles and bioactive component contents in Cyclocarya paliurus tea. Results: A total of 130 volatile organic com-
pounds (VOCs) were identified across all samples, and were primarily categorized into seven classes: 63 terpenes, 26
hydrocarbons, 11 aldehydes, 8 alcohols, 7 ketones, 6 esters, and 9 other miscellaneous compounds. Electronic tongue anal-
ysis showed that the taste intensity of Cyclocarya paliurus tea from different origins generally followed the order of bitter-
ness>umami>sweetness. Sensory evaluation further indicated significant differences in specific taste attributes among dif-
ferent origins (P<0.05), with Q2 showing stronger bitterness, Q4 exhibiting relatively higher umami scores, and Q3
showing higher sweetness scores. Analysis of bioactive components revealed significant variations in the contents of
total polyphenols, flavonoids, polysaccharides, and saponins across different geographical origins. Among the samples, Q1
showed the highest concentrations of total polyphenols, flavonoids, and saponins, while Q5 contained the highest level of
polysaccharides. Correlation analysis revealed that terpenoids, alcohols, and aldehydes were negatively correlated with
sweetness and astringency, but positively correlated with bitterness and umami (P<0.05). Ketones exhibited a negative
correlation with sweetness and a positive correlation with bitterness (P<0.05). Conclusion: Cyclocarya paliurus tea from
different geographical origins exhibits significant differences in the composition of volatile organic compounds and in the
content of bioactive components, which contribute to the distinct flavor characteristics of teas from their respective produc-
tion regions. These research findings not only provide a scientific basis for consumer decision-making in tea selection, but
also offer theoretical support and practical implications for origin traceability, quality standardization, and the development

of value-added processed products.
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Fig.1 Relative contents of various volatile organic compounds
in different origins of Cyclocarya paliurus tea
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Fig.2 Radar charts of taste indicators in different origins

of Cyclocarya paliurus tea

T APAS ] P b R AT (AR B R S — 300
FROESP AT P> R RS> EHIR (8] 3), X5 DATE 4k
WIZSIRE PP —2PY . o SN 1L (Q2) | WrE
K F(Q3) A Ea B BH (Q4) A i IR VE 5 LA TAE i
22 5% (P<0.05), T YLPEAE /K (Q1) Flisl ma 4 )i Ll
(QS) B RUARRFE R AT . A5 P MR U5 5
T AR R T RE T B LR L X 5 AT — g I

14 ik o33k o fifg
a

12t = b

c
10 a 7 b d

QU Q@ 03 04 05
s
B3 AT 75 BRI e e B
Fig.3 Taste intensity in different origins
of Cyclocarya paliurus tea
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Fig.4 Principal component analysis (PCA) of taste indicators
in different origins of Cyclocarya paliurus tea
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Q4 Hbs X 77 I A% 5 IR DT 3 f5e 55 (1.20+0.17), Q1 Al
Q2 His X &AL PESFAH ] (1.0020.10), Q3 His X &K PE
430 0.97+0.12, BT Q1 1 Q2, Q5 HulX HEBRPES>
AR (0.90+0.10) . FHER Iy TH, Q3 Hb X F £ S EIR
o (2.03+0.21), B3E T Q1 AT Q5(P<0.05),
HY5 Q2 1 Q4 22574 W35 Q2 Al Q4 b DXEHERPF-53
FHIT, 43910 1.63£0.31 F1 1.70+£0.26, Q1 F1 Q5 HiIX
BHERPE AR XS 324G, 4358 1.10+0.26 1 1.37+0.15,

2 TMANIR] T MR R B RAE LA
Table 2 Comparison of sensory characteristics of five different
origins of Cyclocarya paliurus tea

Q3(HIFs  Qa(HiFE  Q5(WIFg
KEH) =1ED) EizeAITD)

o QIGTE Q2(BEM
BB “pory

A WIFHRBHAE S (Q4) BY B 22 My 1R B R 5
v, WA TR S (Q3) 1Y B B IR & b sy, T 5%
JHFE 23 LA i (Q2) 7E Fr Il 45 b v oA 2 88 H B S A1
P H3—Jr T, ZHHHF R AT RS TE R CREANIR AT AR
RGO, A LRSS (QS5) N FIMETARA A = | e
B E ST ISE 2/ ey S

£ 3 IR RV
Table 3 Bioactive component contents of Cyclocarya paliurus
tea from five different origin

1.67+0.12% 1.73£0.32" 1.53+0.15

—_ AEWmEE HBMEEE B2WERE LREeE
(mg/g) (mg/g) (%) (mg/g)
Q1  2.873x0.029" 111.564+0.285" 3.307+0.001° 18.735+0.110°
Q2 1.900+0.007°  78.512+0.224  3.164+0.001°  16.469+0.076°
Q3 1.902+0.002°  86.968+0.275°  3.194+0.001¢ 14.297+0.488°
Q4  2.733+0.015"  87.897+0.882"  3.263+0.003° 17.462+0.450"
Q5 2.083x0.029°  76.756£0.078°  3.364+0.000" 15.415+0.328°

TR 1.73£0.40" 2.10£0.10°
2.0740.21% 3.13+0.06"
1.80+0.10™ 2.73+0.12°

ok
ok

2.40+0.56
1.93+0.25

2.33+0.25" 1.63£0.35°
1.60£0.17**  1.43£0.06"

fER 1.00£0.10° 1.00£0.10° 0.97+0.12° 1.20+0.17% 0.90+0.10°
FHEE  1.10£0.26° 1.63+0.31% 2.03+0.21° 1.70+0.26® 1.37+0.15"
e TR PR RN B3 25 57 (P<0.05), n=15,

25 TR, BE PP 25 RSB, AN W] b 7 AN
HAERUARRRNE_ - BAT 3525 5, JUHAARB vk | 772
B R TR R AF SCERR Ve R PR R T . S S
L5 AT 4 SR a0, 3825 53 0] BB 5 7 i B PR

T RN AT & e AN A E 3 & 1 RUBR 4 [T 2H hliAT 6
IZ4E PRI 00 S TR VEMT . PR YR A T 3T
KA T RS
24 ARIFHEEIREEERS SESH

F R 3 AT, SR =R AR ) B T L
M, S PR S S AR 2 S . Q1 1 Q4
A8 B 22 Ty i Ik 2 e 1 HAth = b (P<0.05) , 4351k
2.873 mg/g il 2.733 mg/g. Q1 MR I & & /5,
H s T HA P HL(P<0.05), 2 111.564 mg/g, H:
RN Q4(87.897 mg/g) Al Q3(86.968 mg/g) . {HASIE
TR, A TH] ™ b T R AN AT 10 R B R Y e T
25 ROAED I B, HAH R T Rt b i
VTR S, ASHESY H T RIS S R e o Sy
W QS R bl A e, H v T A
Hi (P<0.05), }7 3.364%; Q1 K22, N 3.307%; Q4.
Q3 Fll Q2 M & BEAKIK K 3.263%. 3.194% Fl
3.164%, o H S THRARZRSEDT AR SR . AF
7T BRSBTS B T 14.297~18.735 mg/
g Z 6], 5 0 A WF o 3238 A0 75 B a1 S Y el
(15.02~23.15 mg/g) FEAFHITY . HA Q1 Ay ETT
T, Hon 3 e T HAh = (P<0.05), &y 18.735
mg/g. BMARE, YTV /KEER (QU) FEATIN A= Wi
PR FEbRTh R EC I Y, HUR Wy | BT A
FrEr A TR R KT, 3T HE S 2 b 52 A MR AR ST A
FE N 356 15 R (18 R I S | R 2SR AT 2l A R

TE: FIFIAE F-hEFROR .3 22 57 (P<0.05), n=15.
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BHMEZIE B B RE &, IS AR i 2 B0
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Fig.5 Heat map of correlation of volatile and non-volatile
flavor compounds in Cyclocarya paliurus tea from
different origins
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Fig.6  Cluster analysis chart of correlation of volatile
and non-volatile flavor compounds in Cyclocarya paliurus
tea from different origins
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Fig.7 Heat map of correlation between electronic tongue taste
intensity and physiologically active components in Cyclocarya
paliurus from different origins
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