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Abstract: To improve the quality of early-summer white tea, further optimize its processing technology, and explore the
quality and material basis of white tea processed with different techniques. This study used fresh leaves of the 'Fuding
Dabai' cultivar, harvested at the stage of one bud and two leaves, as raw materials. Based on the traditional indoor withering
and combined indoor-outdoor withering, light-rolling and shaking-green treatments were introduced, respectively. Through
sensory evaluation, major biochemical analyses, and determination of volatile aroma components via headspace solid-phase
microextraction coupled with gas chromatography-mass spectrometry (HS-SPME-GC-MS), the influence of different
processing techniques on the finished tea was investigated. The sensory evaluation results indicated that the white teas
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processed with light-rolling and shaking-green exhibited a more refreshing, pronounced, and lasting aroma, along with a

sweeter and more pleasant taste, and consequently, a superior overall sensory quality. The analysis of biochemical

components demonstrated that the water extract contents of the light-rolled and shaking-greened teas were 32.19% and

34.56%, respectively, and the soluble sugar contents were 4.75% and 4.61%, respectively, both of which were significantly

higher than those of the traditionally withered tea (£<0.05). The analysis of aroma components led to the detection of 1172

compounds in total, which included 408 isomers. Based on the differences in their primary functional groups, the detected

aroma components were classified into 15 major categories, with terpenoids, esters, ketones, and alcohols being the most
abundant. Relative odor activity value (ROAV) analysis identified dihydro-2-methyl-3(2H)-furanone, (E)-f-damascone,
(E,Z)-2,6-nonadienal, (E)-2-hexenal, and 4-hydroxy-2,5-dimethyl-3(2H)-furanone as key aroma compounds. The findings

demonstrate that light-rolling and shaking-green are effective techniques for enhancing the sensory and key physi-

cochemical properties of early-summer white tea. This study provides critical data and a theoretical foundation for

innovating processing techniques and achieving precise quality management.
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Table 3 Relative contents of volatile components in white tea processed by different processing techniques
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2-A SRR 2.1£0.07* 1.51+0.01° 1.79+0.02° 1.62+0.06°
2-F 3 TR -4-F 3 IR i 3.82+0.19% 2.56+0.05° 4.03+0.04* 3.44+0.05
2-FP -3 PR i 2.3+0.02° 1.89+0.02° 2.17+0.01° 1.76+0.01°
5,7- B —k 2.42+0.08" 1.77£0.02° 2.53£0.02° 2.34+0.02°

TE: RPY TR RAEAF I T I AR TS A, RATAR/ NG FRF0R 25 B3, P<0.05,
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oF T RIS AERE, 7E C4 T U XS B B R
= (P<0.05), UhHHFEE T 2680 R A4S HAE A
YRR AN, SEVE I C4 FIE RS
BEAR, 2,6,6- = FF FL-2-34 O 45 - 1,4- - AR A TR EL
AR WEHEMRE, HEHE C2. C4>C1>C3(P<
0.05), A B T S BB R A2 Al g e P
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K PCA XEASEIN T 1.2 SS9 & ) ik i
TSR, g5, 4 HANFIREAR 2 (8] 19 Bk 25 7
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(&l 3a). #F—2RH OPLS-DA /3 3I%F 4 4 A [FRE
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Fig.3 Screening of differential volatile metabolites in white tea processed by different methods

e a: 25 2URE S S RS AR A R

R PCA 150 b, ¢ 40702 C2 vs C1 & HACEMY OPLS DA T AR 2 56 1E P D 35046 56

Bl d., e 43542 C2 vs C3 4% & ALY OPLS-DA TH AR 7Y a6 1F &) Al & He i 46 1415 £, g 20 )2 C2 vs C4 £ & 1G9 OPLS-
DA TR A IR P AU E A I ] b 1 302 C3 vs C4 A PE IS OPLS-DA TliAR AU 56 1F RN B 3k 56 155 j: 22 SRt 4t

A%l\lgl o



4185 E S

S ) AR T T U 2 A S 1 B A RN S ) I ) A
FERL o
2.6 AEIMIIZERERELMRE ROAV 5517
VAL 25 S AR AT L AS AR A S PR BT
Mk, X HH4T ROAV 3871, Hip ROAV>1 195G
FAWTEW R C1 A 242 fh, C2 4 221 F, C3 4
240 Fh, C4 5 228 Fi, AIEl 4 AT 50, PURP A HAA &
ROAV LA WARRL, AHCHFSTE R 2B, A — & i el
PN, OAV J I 158 B 12 85 A 43 %o B AR XU BT R ik
Ko PULHAEFRAPXT A DTk iR R o 34— -2
A 5E-3 (2H) - IR, R RHAR RIS A ARRAE, X
A A A A B STk O (B)-B- K5
Hile) LA AR A6 SR A FEH B, 2 p-TH S b AV RER
PRI H ROAV C3>C4>C1>C2, UL EEHIFE
AR FRETHH ASSAER T AU otk . HoA

EWP , 5 AT T 2RI EAR S K EAEE Bt B 43 - 375 -
6e+05 A
> 4e+05
<
o
o
2e+05 1
0e+00 A
Cl Cc2 C3 C4
4151

Bl 4 2278 R ROAV BN

Fig.4 Scatter plot of relative odor activity values (ROAV)
of differential volatile metabolites
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Table 4 Analysis of relative odor activity values (ROAV) of differential volatile metabolites in white tea processed

by different methods

EY A YR —F o2k AT FEP Y (ng/g) Cl C2 C3 C4
TA-2-FE-3 (2H) - T IR i SRR | I IR 5.00x107° 478x10°  5.85x10°  4.85x10°  4.56x10°
4-F33-2,5- — I HE-3(2H) -IR g R i . R 1.00x107* 3.50x10°  3.74x10°  3.30x10°  3.83x10°
3-2FH7-2- B BT 3.00x10°° 6.08x10°  3.13x10°  6.26x10°  3.85x1°
2,6,6- = HI3E-2- 2 CVJfi-1,4- Bk At 57 2.50x107? 2.15x10*  2.45x10°  2.07x10>  2.38x10°
LN ] i NP NS 1.10x1072 6.87x10'  2.18x10>  7.41x10"  1.30x10?
(B)-p-K 5[ i I i 2.00x107° 3.35x10*  3.11x10*  4.02x10*  3.43x10*
Syl (&S FAT . R 8.50x107 424x10°  4.85x10>  4.10x10>  4.77x10?
(28 )Mg‘gfzgﬂﬁ% (51 LS Pl 2.00x107* 1.05x10°  3.64x10°  L.11x10°  2.22x10
2,6,6- = FIHL-1- I8 V- 1 - FR [LES s AR R 3.00x10°° 4.83x10*  3.17x10°  3.90x10°>  3.43x10?
Frigss iz MHEE . FARE 1.00x1072 450x10"  1.57x10°  1.05x10*  1.19x10?
S E A (2 by 5.00x10* 420x10"  1.46x10°  4.43x10*>  8.87x10°
KARFHHD i ESCNV NG 1.20x10°73 1.70x10>  1.25x10>  1.48x10°  1.33x10?
(E,Z)-2,6-T- —Jsfi (3 #R. T 1.00x10°° 1.08x10*  5.43x10°  8.25x10°  6.05x10°
(E)-2-C ol i HHA, 3.10x10°° 493x10°  4.08x10°  4.61x10°  4.00x10°
8-t (3 HEA 2.00x107* 5.06x10°  3.65x10°  4.12x10°  3.65x10°
(2)-4-BiiwE (3 B VI 2.50x10°° 7.11x10°  2.81x10°  5.26x10°  3.21x10°
(B)-2-T-Jie i HN, HHEE 8.00x107° 3.05x10°  1.87x10°  3.68x10°  2.33x10°
2- Ml it HE IR 1.00x107* 1.16x10°  1.08x10°  1.08x10°  1.08x10°
2-CL T i3 [ N 1.70x107? 8.96x10°  7.41x10°  8.39x10*>  7.27x10?
R i i 6.30x107 8.48x10°  4.19x10°  4.62x10°  3.40x10?
A-H R FH i3 NS 2.00x107* 2.65x10%  2.35x10°  2.40x10°  2.16x10?
3-FHAE -2, 5- T I BEni e ZAEY RIS PEE 1.00x10™ 1.87x10°  1.22x10°  1.38x10°  1.17x10°
(R)-5 ,6,7,73-Eﬁ-ﬁﬁég-ﬁiﬂﬂgaﬂﬁ)ﬁﬁ i W A 210<10°  3.97x10°  3.74x10°  3.94x10°  3.48x10°
3-METMR MR [ K 1.00x10™* 2.79x10°  2.44x10°  2.83x10°  2.48x10?
Xof R [} KA 2.40x10™* 2.90x10>  1.59x10°>  2.56x10°  2.14x10?
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