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Abstract: [Objective] This study aims to investigate the effects of different withering methods on the quality of
Wuyi rock tea produced from rain-soaked leaves. [Method] The rain-soaked leaves of Wuyi Shuixian (Camellia
sinensis) were treated with three withering methods: comprehensive withering in a fermentation machine, natural
withering, and withering in an automated withering equipment. Sensory evaluation, biochemical component
detection, and headspace solid-phase microextraction coupled with gas chromatography-mass spectrometry were
employed to comparatively analyze the flavor compounds. [Result] The tea samples processed by the automated
withering equipment (PW) exhibited the highest overall quality, characterized by a rich floral and fruity aroma, as

well as a mellow, brisk, and refreshing taste. Cluster analysis combined with the variable importance in projection
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(VIP) of orthogonal partial least squares-discriminant analysis (OPLS-DA) identified six key flavor compounds
significantly contributing to the tea infusion. The PW showed higher mass fractions of water extracts, tea
polyphenols, and free amino acids. Additionally, 15 key aroma compounds with VIP>1 and odor activity value
(OAV)>1 were identified as critical differential aroma compounds. Compounds such as indole, a-farnesene, and
6-methyl-5-hepten-2-one had high mass fractions in the PW, contributing significantly to their floral and fruity
aroma. The naturally withered samples (SW) exhibited an intermediate total mass fraction of aroma compounds,
while the comprehensively withered samples (CK) had lower total mass fraction of aroma compounds and mass
fractions of key aroma compounds, along with higher mass fraction of hexanal (imparting a grassy odor),
demonstrating a distinct dull green taste. [Conclusion] The study demonstrates that automated withering

equipment significantly enhances the quality of Wuyi rock tea produced from rain-soaked leaves, providing a

theoretical basis for the quality control and the broader application of this novel withering technology.
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% (Camellia sinensis (L.) O.Kuntze) ;&
A SRR, B2 A BRI 08 B OB 2 — e
A= RO AR TR, REAERETHILY
xRz — , BF=a-ta” R TED . gE
T REEA IR LT, 2P E A RARZ
= DA T TR A MR O I 4 O, SR
P 5L IR R AR A AR A, )T E IR
RN, 2 b S e A AR AR

AW T e R R Sl T Z Ik A e,
FC o i i Jo B B B BRI 2 R AR
. ZRZRFS XM LTHZLTRFEZ— %
Foam e B SCHAE R . AR T, R A
HR 2% A {2 A1 M 1 e P B B A R AR KR S AL T
T U A 1T 3 A% A O ik R 119 3R 0k 9 4 T I
M A 3E AR 40 58 1 B . iR A R A e
Foe T A0, B i SR A TR K 2 3 O A v . 0
H 6 25 8 11 1 R H0AS 2 4 4 0 LI 30% 7.«
K7 CHf it 3T 485 77— 8 K 40D B K 43 Jit & A 3
EmTEERT ARZEMEEEENFECR
J& 22~28 °C , #H % I8 & 75%~85%) H #E 4T £ 3 h.
{HL v 3 24 855 A0 K 4y o v BELAS T 6 A N
R NSRS IEEEL, SRS EESIAL.
a AR A . Wu PR AL e L N R N RS
Y AF A8 9B 3~4 d K4l B URFAE B R AR B E AR
oW KT AL ) 249 3 i 0 e AR T A i
o S HA Ab 3 K 2 it — 28 0 R 2k e OB 95 R .
DR b, A 22 0 7 O $R T+ K B 7 N3 s ) 1)
ECT S 3

O B FE R W, PR 52 3 X 22 A0 AR 0 i

FEERANEZRIEF DR ENE B EH Y
Mttt Tan 256038 i A0 1h 25 0 30 5% IR B (40 °C)H |
FH X P (97%) A 1] (6 h) L A T B 2% & A Ak
G S R 55 R SR N . 8 XCE AT
75 I AR AT R AR O R [E) ) AR T R
T 75 R B K A R IR 5 A R SR A M
JiE 573 H0, AN 8 XU ) 22 3 R O R L 2% R IR IR PR 4
FLAT AW AR 16 P 0 B AR R A Ak R R
JE 2 12 om, B2 3 &8 Al 48 A 197 ot ot & 2y 2
EHPETE . R O B B AR LA,
A7 e O R AR E IR ZE . R FHHLMAL R AR
EECE R B2 R (N R (A2 N A B 7 AN e = 4
S DU R S AR e

HAr, X TFHLMA s ZE U ECN KT
FIT ] 25 Wt 5T T ) B A A L ARG, X TE — 8 7R
B ERRG T RFE R MR S TS, A
HE— R A B B 7 o R, LR K
7GR KAl ZE S aEe A k), 1 B 3 R 2 I Ty =k
1700 T A3, 5T e & 408 0 Ht (QDAD #4 # % if
AR ] TP, T i o 28 R G R o B B R E
HEAT KL, 45 A vk 9 35 1 {H (taste activity value,
TAV) . OAV % 2 Ju 4t 1 43 §t J7 1, 07 18 5% 8 AUk
Y5, B B AN 5] 25 08 7 3Ot 38 A A4S O TR AE 9
S, N MK E 7 I IS 2R 5 GE A E Bl A 2
8 K e 1 At B O AR
1 MErS gk
1.1 #R5RH

FERIEAKMMZF AEEEREERILAR
AFEETF U FR R, 7202445 H 27 HW &



Vol. 45 No. 1

1.0 h N KA, R 4 x4 9 b JT 1 3~4 M “ /K7
K5 8 53 $0h 82.24%)

TR SRR R R BN EY
FRAE R LR BRI AR BB OTE: f
ol , 3¢ [H Sigma-Aldrich A @] s HEE AR O -
o3l 4l 1l [ B 5 o | s AR AR LB = - A p Al
g E AR AR A R A A AT R
AR A R L E K OB B B -
gyt Al 15 25 5 A4k 22X 50 A BR 2 = R R IE E
B AW A ) - mE T A AR ) AR B AT AT A RR
AT
12 NEE5EE

T KT : MA150 B, {8 [& Sartorius A 7 ; &
REZEHBE LN TDZ5SB-WS &, b /5 WA O
LA 2R A R A & 5 3 B0 AR i A - e2695 1Y, 56 [H
Waters 2 @ ; % B 3k : 65 um PDMS/DVB A , 5 [
Supeclo 2 7 5 5 Bk FH A : GC-2030 AL, H A& &
N A 5 % ) BE B bR AX : Infinite M200 PRO 7 , B4 ith
F| Tecan A 7 ; ZEJH M1 : 6CWD-150 B4 (14.5 mx2.0 mx
3.0 m, ™ HE 900 kg/h) : K vb I =F B A ¢ % ik 0 A R
NFE A ME N 6CZ-110B 7Y, 45 a4 w3k 1l T
K ML il it A PR A 7
1.3 H&EH&

WK B0 N30, IR ETH s —
RHFR-TERORERERS . PWHl &%
BHNNER RS S, E IR 42 °C 5 2
B 14.0 cm . [ 8 XCE#E B 2.1 m/s, Z 0 0.5 h 5
BNCGEE T MLk 2 250 3.0 h, 45 R 5 #E47 )5 42
A s SW I %% : HARZE W 0.5 h 5 AN A E ML
kB2 3.0 h, 45 5 34T 5 S AL B CK il 4% - 4
FEAE 22 A s HLZE W 3.5 h, 45 R 5 347 )5 8 4
B, B EHATME . BRERAET I, R
TN T2 808 — 87 9.5 ha 270 °CIE & A& 7 5.0
min 23 HLINE #EE 5.5 min, 120 °C T 2.0 h) .
FRRR I EE 3R BAEIN TS NE 1.

1.4 FH&
141 REFIEE R EHMELH

% I8 GB/T 23776—2018 # 417 B B & 3¢, i
7w VR A 0 R BA b Bk EE VRN B (3 A 5 A A
4R EO R R KT PRI A AT . BXT
“CRK T IR A I A PR E R BT AN R
B CER RE G JER KB R KR

MAUIE: FRZFASRN MAET RREF AR

“AKHEH 7
fift it v
W24 °C, K05 m/s iRE42 °Cy K% 2.1 m/s
P E TS cm, 0.5 h P JEEE14.0 cm, 0.5 h

)

V& \
Sy /L8 °C. KO s,
HEHJEEE37.5cm, 3.5h 3.0h

I\ L = L

CK

125 °C RS T5%,
95h

#RJE270 °C, 5.0 min

5.5 min

%% 120°C, 2.0 h

Bl RARAEATXFFARAF"RERE RGN ITL
Fig. 1 Processing technology of Wuyi rock tea produced from

rain-soaked leaves with different withering methods

O B 6 AN GV S 1 (R L JE IR B R R L R
RO AT B mA AR . S RoCEk015], 165 0~7 4
il 58 VF AN AR R CO N IR 1 RSS2 NE
3BT AN M, S B, 6 AR, T A 5D X
JIT i B S 2R AT 3 R BE ML R I, 5 S SR A AR
IIEH 4y .
142 AR oAz

% 1B GB/T 8305—2013 I %€ /K2 i ¥ Ji & 4y
¥ ;2 18 GB/T 8314—2013 Ml 5E 7 B 2 2 1 5t & 4y
H s 2 WA W AT i e ARG I 4K ) U B TS e T
T BE 2 B 2 IRk 16 ] i = S AR L
35 I 6 B T & 43 % 2 I GB/T 8313—2018
W 5E 7% 2 W B )L 3R 20 03 T & 40 40 2 SR 17 ]
Hh R AR R I AR S T R A S IR
GB/T 30483—2013 I i& 7% ¥ & 4 79 ol & 7 44
1.43 H A KFayn g

Z [ Liang S0 5 v IR T R . FREL1.0 g
K B T 20 mL 24, in A\ 3 mL # /K fl
10 pL Jii 2 43 $0.008 63 pg/kg 11 %5 1R £ B % -
P 151 J5 T 70 °C #4715 min, K 2 Bk i
EEHE N, B AW B 30 min, 2R 5 HEAT B 5 min.

GC % fF : 4 i #: DB-5MS (30 mx0.25 mmx
0.25 um) , BN R4 E>99.999%) , K F A4
B QR AR, FAE R 1 mL/min, BEFE CE

77



78

Journal of Food Science and Biotechnology

250 °C , #F Ff & 10 pL. #) 46 i £ 50 °C , & £F
5 min; PL 5 °C/min J} & 210 °C, {& F 3 min; LA
15 °C/min Jt % 250 °C , f£4F 5 min.

MS % : & 7 U§ EI, B + U8 F1 0 IR B
230°C, HERERE 70 eV, 2B A, L EH MG
Bl m/z 40~500.

144 HANRASHEHEZ MR

DEMENE : BT HREERFEARAESIED
[l B 7 (03 B, 22 IST 20.0 Ay v 57 i B 33 47 &
HRUCIC o [A]BF,  98 OR B 4 20 & 1R B8 I 1), 2 5%
FH O SCHR @I N TR T A& R A kAT
EME .

2) 58 B SE AR X (1D L2 2 N N bR R
FHESMEYAT EE
(D

A

Wy——& AW E 7 5 ng/ke s

W.——W bR BT & 73 31, ng/kg s

Sy—H AV IR

S—— A bR I TR AR .
1.4.5 TAV % OAV # #

TAV 3R 715 8 WK 1% 43 0 255 17 i o3 1Y) 52 e B R
R R (2O OAV R EFE LGN K H S
UM ACE, RS (3T

wc

Via= T (2

A
VTA—%%EE%E{J TAV ;

(a) AWK TR LA

BE3I081 2026 F 1 A | RR5EYERARFR

oc—BEWR B 1 T & 5 #L  me/g s
T— LR RAH D B BE, mg/g.

Vor =2V (3)

@t

A

Vosa— & UME P OAV

oy—&SAME W IRE SH ng/ke s

or—— & ANEWH B, pg/kg.
1.5 #HiEsE

K H Excel 2019 £ ffil] KXWk 75 14 Bl , K F Origin
2022 £ A K, 5K il TBtools 4 il KM . R
Fl SPSS 23 £ 36 #H 5% 1 , K H SIMCA14.1 # 17
OPLS-DA. i i 7£ 2% M 3k Chttps: //cloud. metware.
on/) £ il B A TR0 AH 56 1 I 245 ]
2 #iRkS5ihwe
21 FRFAANFMENRAT KREEZNEE

T R AE 43 47

IR PR SR LR 2, & 2SR T XU SRR AE 22
SR, BAREE L PW MR ML, KN SW,
CK i A ST 22 o PW TE BE R | JE R | e o | i ke
M sE ok 8 R e EH R E M E OB ENE S ENT
BT SW A CK, H 7F 7 Wk LR Bk /K 1 <.
TSR R AR K s SW BRI T A &
CK g nk Jg vt b id w5k 5 vk DL & S
JE M A BB K R S E B TR R R
SRR, R R 2 . SRR, A AR R &
A AT R BE AR T R KO G 3 A A R T 1 T

S o

K~

(b) T

B2 FAREATXFEHDRE" KRS ZHR%RE LR

Fig.2 Flavor radar map of Wuyi rock tea produced from rain-soaked leaves with different withering methods
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Fig.3 Comparison of major biochemical components in Wuyi rock tea produced from rain-soaked leaves with different withering methods
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Table 1 Mass fractions of alkaloids and theaflavins components of Wuyi rock tea produced from rain-soaked leaves with different
withering methods B{I:mgl/g
5 A R ) B KRR
CAF TB TP TF TF-3-G TF-3’-G TFDG
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Table 2 Catechin components and TAV of Wuyi rock tea produced from rain-soaked leaves with different withering methods
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Fig.4 OPLS-DA score plot and scatter plot of catechins, alkaloids, and theaflavins components of Wuyi rock tea produced from

rain-soaked leaves with different withering methods
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Table 3  Odor characteristics of key aroma compounds in Wuyi rock tea produced from rain-soaked leaves with different withering
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