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ABSTRACT: White tea belongs to micro fermented tea, and the quality of white tea produced by different tea tree
varieties varies in terms of freshness, mellow taste, and strong floral aroma. Under different process conditions,
polyphenols, protein, free amino acids, alkaloids and soluble sugar in the tea contain to varying degrees of effects,
thereby endowing it with unique quality characteristics. The quality formation of white tea is very complex, and the
composition, content, and aroma characteristics of its components vary depending on the variety and processing
conditions of the tea tree. In view of this, to promote the development of the craft white tea industry and explore the

mechanism of white tea quality formation, this article reviewed the quality formation mechanism of white tea during
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withering and drying processes in recent years, analyzed the reasons for the impact of different tea tree varieties and

process conditions on white tea quality, and looks forward to it. The aim is to provide theoretical basis for improving

white tea quality, optimizing white tea processing technology, and utilizing and breeding more different tea tree

varieties.
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Table 1 Advantages and disadvantages of different withering processes
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Table 2 Advantages and disadvantages of different drying processes'™'~"!
THTZ s (73
W Ul SR AR, YIBEEAL SR BAR, BAR 2 R RR FILEM & 55 A b 2
FaRZEAR R IR RER, B ER
vE
(601?&1?) AT WL . AR ZEOR TR
o A, . =2/ R BAFRCRAR . TR, I EEA R
! MK W EEE WA . KITBA . LA
[ R FTF A ZS 0 R H B BE 1 32 T, i TS R A o 19 P,

(60°CLL ) B AEIMAEAR

AFITF A2 AL, BEAR




%4

EARM, S5 AR SRR L2200

2L

Rt SRR BCHIL ] (4 52 M 9 5 12 165

A SO AL £ A A 2R A SO L], iR T 2
Ferp AR R R AR ORI, 84 T AR b Rl
BN TR T FA S AL B2, 5 760 42
FHEAZEEE . Pifb I L 2R s kiR 2%, AR
(e 3t DA ST A B i Bl T AR AR AN & L % R B
TECNZE TR A TR RE AL A B Rk, AT T
eSO AT . R E A TF R R BT & R
Hg— /Ny, B2 A R DX R AR i Rl A
TEAWIY A A AT RIS 2 e, I P EAL L HLBRAL |
Asiie. Baefk. MBHLARE. AZRJGERE ™/ b, b
JETERUE b MU b MG BEAE TaUe AL, TR B
= RIFRR RS SRR, s
A — e IFMEIA R, MR bR = A
BB, BHIE A R A B 4, JF BARRHERSCE
B i R B2 A 7 2 TR, LA A 2 AT 2
Ho FZRIZES, s HOE— 0 h, (ARG pl AR
ANWIRZR, bl R 44 B BOR B, 7 A tBOR M2, 7
XYHE T, FRIARE, K2 BRI 2 o

SE 3

[1] ZHOU S, ZHANG JM, MA SC, et al. Recent advances on white tea:
Manufacturing, compositions, aging characteristics and bioactivities [J].
Trend Food Sci Technol, 2023, 134: 41-55.

[2] ABIRI B, AMINI S, HEJAZI M, et al. Tea’s anti-obesity properties,
cardiometabolic health-promoting potentials, bioactive compounds, and
adverse effects: A review focusing on white and green teas [J]. Food Sci
Nutr, 2023, 11(10): 5818-5836.

[3] ZHOU BX, WANG ZH, YIN P, et al. Impact of prolonged withering on
phenolic compounds and antioxidant capability in white tea using
LC-MS-based metabolomics and HPLC analysis: Comparison with green
tea [J]. Food Chem, 2022, 368: 130855.

[4] WANG T, SHIJ, ZHU Y, et al. Insights into crucial odourants dominating
the characteristic flavour of citrus-white teas prepared from Citrus
reticulata blanco ‘Chachiensis’ and Camellia sinensis ‘Fudingdaba’ [J]. Food
Chem, 2022, 377: 132048.

[5] JACOBSON KA, GAO ZG, MATRICON P, et al. Adenosine A2A receptor
antagonists: From caffeine to selective non-xanthines [J]. Br J Pharmacol,
2022, 179(14): 3496-3511.

[6] SKIEHER. HAhFIZREBRTES JIBFIE[]. AmEEnt, 2023, 45(2): 37-41.
ZHANG DY. Research on the international competitiveness of Fuding
white tea [J]. Tea Fujian, 2023, 45(2): 37-41.

[71 I, JCAm, W, S5 AAEE U BGOSR R R AT R i

A RGN AEAR, 2023, 14(12): 1-14.
WU SS, YOU MN, PAN M, et al. Research progress on aroma
components and influencing Factors of white tea [J]. J Food Saf Qual,
2023, 14(12): 1-14.

[8] L, JAM=, HEY, 5. RFEZHSFARIE A28 5 BT [)/OL).

[10]

(1]

[12]

[13]

[14]

[16]

[17]

(18]

[19]

i TRk 1-18. DOI: 10.13386/j.issn1002-0306.2023080168

MIAO YW, ZHOU JY, YANG CM, et al. Analysis of quality in Shoumei
white tea from different tea plant varieties [J/OL]. Sci and Technol Food
Ind: 1-18. DOI: 10.13386/j.issn1002-0306.2023080168

el MRFR, AR, A BTN A8 A SR A s
BT BT, SR, 2022, 42(5): 623-637.

GAO JJ, CHEN D, PENG JK, et al. Comparison on chemical components
of Yunnan and Fuding white tea based on metabolomics approach [J]. J
Tea Sci, 2022, 42(5): 623-637.

MA BS, WANG JC, ZHOU BX, et al. Impact of harvest season on
bioactive compounds, amino acids and in vitro antioxidant capacity of
white tea through multivariate statistical analysis [J]. LWT, 2022. DOI:
10.1016/7.1wt.2022.113655

DENG XM, SHENG H, CHEN JJ, et al. Metabolomics combined with
proteomics provide a novel interpretation of the changes in flavonoid
glycosides during white tea processing [J]. Foods, 2022, 11(9): 1226.
MAULANA H, PRAWIRA AMI, SHA B, et al. Changes of chemical
contents during the withering process of white tea [J]. Iop Conf Ser Earth
Environ Sci, 2020, 443: 012023.

HONGYU C, XINGMIN Z, RONGGANG J, et al. Characterization of
aroma differences on three drying treatments in Rucheng baimao
(Camellia pubescens) white tea [J]. LWT, 2023, 179(8): 114659.

WANG T, WANG YQ, ZHAO JM, et al. 1dentification, characterization
and expression profiling of the RS gene family during the withering
process of white tea in the tea plant (Camellia sinensis) reveal the
transcriptional regulation of CsRS8 [J]. Int J Mol Sci, 2022, 24(1): 202.
XL, SR, ARG AZRHIEN R ER AR AL S 5B
BRI AR EEAST, 2003, (4): 13-14.

LIU YJ, GUO YQ, ZHAN ZJ. Discussion on the transformation of main
chemical components and quality formation in the making process of
white tea [J]. Tea Fujian, 2003, (4): 13-14.

Wi, 2R 2R AR 2 S AR IR 4 8 55 LR B SR DG S B R
R AIHID]. FaM: AR, 2017.

CHEN J. Expression of genes encoding key enzymes in biosynthesis
pathways of catechins in the withering process of white tea [D]. Fuzhou:
Fujian Agriculture and Forestry University, 2017.

PR, FOBTLH =I5 8 AL AT S BUE AL [D]. I
ferpfl 2z, 2019.

CHEN QC. Study on formation mechanism of white tea characteristics
based on metabolomics and proteomics analysis [D]. Wuhan: Huazhong
Agricultural University, 2019.

SR, ARENE, SO, AF. ASRZEIN R B0 BUR L BRI
2008 ZE2ATHFAEREZIBIZC]. T EWIET K75 20089.

YUAN DS, LIN LM, YUE WJ, et al. Research on the quality formation
mechanism of naturally withered white tea: 2008 tea science young
scientists forum [C]. Changsha, Hunan, China: 20089.

ZHOU CZ, ZHU C, LI XZ, et al. Transcriptome and phytochemical



166

B

2R

A 2

1l AR

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[30]

[32]

analyses reveal the roles of characteristic metabolites in the taste
formation of white tea during the withering process [J]. J Int Agric, 2022,
21(3): 862-877.

WANG Y, ZHENG PC, LIU PP, et al. Novel insight into the role of

withering process in characteristic flavor formation of teas using

transcriptome analysis and metabolite profiling [J]. Food Chem, 2019, 272:

313-322.

REAR, BRbR, BT, SF 2% B AR AR T KIRIE B sh L],
ZEM2247, 2016, 57(2): 80-84.
ZHANG YG, CHEN L, CHEN QB, et al. Flavor formation of white tea
during natural withering [J]. J Tea Sci, 2016, 57(2): 80-84.
DAI WD, XIE DC, LU ML, et al. Characterization of white tea
metabolome: Comparison against green and black tea by a nontargeted
metabolomics approach [J]. Food Res Int, 2017, (96): 40-45.
FEER. ZEM A ikt SRR dEat: s AR, 2003.
WAN XC. Biochemistry of tea. Third edition [M]. Beijing: China
Agricultural Publishing Press, 2003.
R, 1 3CE, My, I T2 ARRIAE AR R[],
IR AL K22 (A SAFHFAR), 2001, (5): 384-386.
YANG WL, XIAO WJ, DENG KN. Effects of processing technology of
different teas on the main biochemistry components [J]. J Hunan
Agricultural Univ (Nat Sci Ed), 2001, (5): 384-386.
CHEN QC, SHI J, MU M, et al. Metabolomics combined with proteomics
provides a novel interpretation of the changes in nonvolatile compounds
during white tea processing [J]. Food Chem, 2020, 332: 127412.
YE YL, YAN JN, CUI JL, et al. Dynamic changes in amino acids,
catechins, caffeine and gallic acid in green tea during withering [J]. Sub
Plant Sci, 2018, 66: 98-108.
WU ZJ, MA HY, ZHUANG J. iTRAQ-based proteomics monitors the
withering dynamics in postharvest leaves of tea plant (Camellia sinensis) [J].
Mol Genet, 2018, 293(1): 45-59.
YAO LH, LIU X, JIANG YM, et al. Compositional analysis of teas from
Australian supermarkets [J]. Food Chem, 2006, 94(1): 115-122.
PREEEE, ARBRAR, RSCHs, 4. FIZSZEI AR th s M B G oA 1]
ZEMRL2E, 2021, 41(4): 471-481.
CHEN JJ, ZHU CS, ZHU WW, et al. Analysis of the metabolism of amino
acids during the withering of white tea [J]. J Tea Sci, 2021, 41(4):
471-481.
XUZRIR, BR, PhE, %
54, 2018, 20(4): 79-91.

- SR SETIRE D], R R
LIU DN, LUO F, LI CH, et al. Research progress on quality chemistry of
Chinese white tea [J]. J Agric Sci Technol, 2018, 20(4): 79-91.

FANG X, LIU YN, XIAO JY, et al. GC-MS and LC-MS/MS
metabolomics revealed dynamic changes of volatile and non-volatile
compounds during withering process of black tea [J]. Food Chem, 2023,
410: 135396.

GUO SJ, ZHU QQ, YANG BC, et al. Determination of caffeine content in

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

tea based on poly(safranine T) electroactive film modified electrode [J].
Food Chem, 2011, 129(3): 1311-1314.

A IRBE. WA AW AN T AR BT S T ZEREAED]. A
WL, 2016.

GU ZQ. Research on the quality and processing of white tea from in
Zhejiang Province [D]. Hangzhou: Zhejiang University, 2016.

JEA L, BRICH. AR BRI AT IE R ()] BRASHEIR, 2013,
(6): 17-19.

ZHOU CB, CHEN WP. Research progress on the quality formation of
white tea [J]. Newsl Ser Tea, 2013, (6): 17-19.
U N EZ I LA BTN AFFE D]
2015.

- W R,

LI MY. Research on processing technology and quality evaluation of
Sichuan white tea [D]. Ya’an: Sichuan Agricultural University, 2015.
CHEN QC, ZHU Y, YAN H, et al. Identification of aroma composition
and key odorants contributing to aroma characteristics of white teas [J].
Molecules (Basel, Switzerland), 2020, 25(24): 6050.

PRefe, Thiss, EERE, 4 FRB R RIS AR A Rm]
R, 2017, 38(18): 138-143.

CHEN W, MA CY, WANG WW), et al. Effects of withering duration on the
aroma profile of Yinghong No.9 white tea [J]. Food Sci, 2017, 38(18):
138-143.
5% SRR BOR S5RTEM]. deat: s EgROl IR, 2010.

YE NX. White tea science, technology and market [M]. Beijing: China
Agricultural Publishing Press, 2010.

XS, Ei IR AR AT - BB T 100 5 35
LAFREIS. BFEE, 2013, 34(22): 115-118.

DENG J, WANG YX, CHEN YZ, et al. Analysis of aroma components in

L%, PR,

. Tiz-

Jingan white tea by HS-GC-QQQ-MS [J]. Food Sci, 2013, 34(22):

115-118.
T, SR, M, 8. 105 WA A B SRTA AT 2R I
SIRAMI]. AR, 2010, 30(2): 115-123.

WANG L, CAI LS, LIN Z, et al. Analysis of aroma compounds in white
tea using headspace solid-phase micro-extraction and GC-MS [J]. J Tea
Sci, 2010, 30(2): 115-123.

FONEN, BRbk, 45 AN Ol R Ao 2 A SR AR
PRI ZSME2R, 2021, 62(2): 60-65.

T &,

XIANG LH, WANG LL, CHEN L, et al. Changes on aromatic glycosides
metabolism of white tea during processing [J]. Acta Tea Sin, 2021, 62(2):
60-65.

YU XL, LI YC, HE C, et al. Nonvolatile metabolism in postharvest tea
(Camellia sinensis L.) leaves: Effects of different withering treatments on
nonvolatile metabolites, gene expression levels, and enzyme activity [J].
Food Chem, 2020, 327: 126992.
¥R, &K KBS K2
1, 2003.

M]. bl EEREEOR R

YANG XQ, WANG YF, CHEN LJ. Chemistry of tea polyphenols [M].



%4

EARM, S5 AR SRR L2200

2L

Rt SRR BCHIL ] (4 52 M 9 5 12

167

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

Shanghai: Shanghai Science and Technology Press, 2003.

AL, B, RO, S5 ORIR) TR X 25 R A T A4S AL B
HIREIT). fribRkes, 2022, 43(15): 109-116.

LIN DC, WEI ZC, TAN YP, et al. Effect of drying temperatures on the
quality of pressed white tea cake from withered leaves [J]. Food Sci, 2022,
43(15): 109-116.

WANG C, LV SD, WU YS, et al. Study of aroma formation and
transformation during the manufacturing process of Biluochun green tea in
Yunnan province by HS-SPME and GC-MS [J]. J Sci Food Agric, 2016,
96(13): 4492-4498.

HO CT, ZHENG XY, LI SM, et al. Tea aroma formation [Z]. 2015.

WO AR AL S I E TR MIR D).t AR AR
2,2013.

HUANG Y. Studies on chemical composition and sensory qualities of
Fujian white tea [D]. Fuzhou: Fujian Agriculture and Forestry University,
2013.

BTV, Bk, PREA, % B 1S EASRE S K O A U
SARTIN. R EBGEARE, 2021, (5): 82-86.

LI ZP, ZHAO YX, CHEN YQ, e al. Analysis of quality difference
between Qiancha No.l white tea and Fuding Dahao white tea [J]. China
Trop Agric, 2021, (5): 82-86.

MA CQ, MA BS, WANG JC, et al. Geographical origin identification of
Chinese white teas, and their differences in tastes, chemical compositions
and antioxidant activities among three production regions [J]. Food Chem:
X, 2022, 16(7): 100504.

E R N SO 3 I S N B N R = R R e W A 1]
HS-SPME-GC-MS Z3#[J]. BUCE SRR, 2021, 37(12): 252-264, 251.
FENG H, WANG FQ, ZHANG B, et al. Analysis of aroma components of
Baimudan tea from different tea plant varieties using HS-SPME-GC-MS
[J]. Mod Food Sci Technol, 2021, 37(12): 252-264, 251.

XM, Bk, JERR, 5. IR AIE SRRV E R T2 AR B L B
HARSIHTIN. 250, 2023, 49(3): 157-160.

LIU PP, HUANG H, PANG L, et al. Comparison of white teas made by
new processing procedure using materials from Oolong tea cultivars [J]. J
Tea, 2023, 49(3): 157-160.

TRAAE, DA, BT, S5 AREARDORRIASR SR PP 2 i i
B SArT1]. 2R, 2023, 50(1): 76-82.

ZHANG CH, LI CX, YAN XX, et al. Effects of aroma components in
white peony by post fermented of the raw tea with bifenthrin pesticide
residues [J]. J Tea Commun, 2023, 50(1): 76-82.

JAETF, I, BrEiih, . ZE AR S RRE A TR D). LR
FlFEE, 2020, 48(2): 177-179.

ZHOU XF, WU SS, RUAN CS, et al. Comparative study of Yunnan white
tea and Fujian white tea [J]. J Anhui Agric Sci, 2020, 48(2): 177-179.
Bz, FAAEZE TR 2 AL I]. ST, 2017,
45(2): 5.

LIANG LY. Research status on the change of tea polyphenols in the

[56]

[57]

[58]

[59]

[60]

fe1]

[63]

wilting and storage of white tea [J]. J Guizhou Tea, 2017, 45(2): 5.
BT, ATE, 5Kk, %, JEF HS-SPME-GC-MS Hishbsi & 1
7 0492’ AZSHE AL I]. iRk, 2023, (1): 1-108.

LIANG ZJ, YU Y, ZHANG L, ef al. Analysis of the aroma characteristic
components of the new tea strain ‘Baiyun 0492’ white tea based on
HS-SPME-GC-MS [J]. Food Sci, 2023, (1): 1-108

JIA XL, ZHANG Q, CHEN MH, et al. Analysis of the effect of different
withering methods on tea quality based on transcriptomics and metabolomics [J].
Front Plant Sci, 2023, 14: 1235687.

R, MR, FUCIE, . ZEE 1 SAFEW T ZAZBA R
WEFE[I]. b AP =441, 2021, 12(24): 9530-9538.

WU T, DENG XJ, LI YD, et al. Study on the chemical quality of white tea
with different withering processes of Camellia sinensis vs Yunchaxiang 1 [J].
J Food Saf Qual, 2021, 12(24): 9530-9538.

RALA, Jr&FUR, M. ZEI 2R 2 T s )], &
SR S5 &, 2021, 42(13): 77-83.

DENG SB, FANG SN, LIN JL. Effect of withering process on the quality
of Fuding white tea [J]. Food Res Dev, 2021, 42(13): 77-83.

MEKIE. ZECRE AR it 250 o AR W R S BT 2 [D]. bt o
R R e, 2021.

LIN JZ. Effect of red light on the metabolites of fresh tea leaves withering [D].
Beijing: Chinese Academy of Agricultural Sciences, 2021.

ARWE. AN A PR S 2 B R B FE B AR AL RS S R A RIFSE D).
M AR kR, 2010.

LI JH. Effects of different treatments on white tea of amino acids and the
main biochemical components [D]. Fuzhou: Fujian Agriculture and
Forestry University, 2010.

AW, RPN, FEION, G5 IR NIRRT IR BT
2009 AF o [ 25 AR BUHT Sl K R A AR BT 23 [C). o I K
200910.

LI JH, YUAN DS, YUE WI, et al. Effects of compound withering and
heating withering on the quality of white tea: 2009 China tea science and
technology innovation and industrial development academic seminar [C].
Chongging, China: 200910.

FTHE, XU, G, A =R RO E BIREARN 2R B T
AT, BRIGAOLRIE, 2018, 64(6): 19-21.

WANG ZH, LIU W, YIN P, et al. Analysis of effect of three withering
ways on components of white tea population and quality [J]. J Shaanxi
Agric Sci, 2018, 64(6): 19-21.

WEE, WYL, B, & AZRERIRE T A S AR A
WA, AR, 2013, (3): 24-30.

PAN YH, GAO SY, HUANG XZ, et al. Effect of wilting temperature on
the changes of contained biochemical components in white tea [J]. Newsl
Ser Tea, 2013, (3): 24-30.

MESC. AFZE R T 00 A8 A2 b BT[], AREEAS, 2021,
43(7): 22-23.

LIN ZW. Effect of different wilting methods on the quality of Shoumei



168 B 2 4 AR I 27 4 515 4%
white tea [J]. Tea Fujian, 2021, 43(7): 22-23. [73] s, Fe/hdie, B, 5. FERIIATION A G T AR
[65] BAZ . ZEPRFRIE DN T X A4 b SR AU o0 R 2l ORI D). 48 B TARSLRLE, 2013, 40(16): 98-100.
M FRE AR R, 2008. ZHUO M, QIAO XY, CAO JX, et al. Comparative study of sensory
ZHAO AIF. Study on withering environmental factors upon the quality qualities of new Danxia series white-hair tea species(families) processed
formation and control technique of white tea [D]. Fuzhou: Fujian white tea [J]. Guangdong Agric Sci, 2013, 40(16): 98-100.
Agriculture and Forestry University, 2008. [74] A4, JAES, VIERN, 5. SRR 28 00 SCHE XULR Ay o R il o 22
[66] LI YD, WU T, DENG XJ, et al. Characteristic aroma compounds in SE[T]. SRR, 2023, 44(18): 259-267.
naturally withered and combined withered y-aminobutyric acid white tea WU QJ, ZHOU Z, QI SY, et al. Differences in key flavor substances and
revealed by HS-SPME-GC-MS and relative odor activity value [J]. LWT, quality between charcoal-roasted and electrically baked white tea [J]. Food
2023, 176: 4467. Sci, 2023, 44(18): 259-267.
[67] JAAR. Z= | R T X A8 5 S i B e [D]. [75] MREESC, BRI, LRS00 T HR XA A 28 S B e (0], o A
RO, 2010. 0T, 2022, (2): 27-32.
ZHOU YL. Effect of withering and shaping techniques on the chemistry LIN ZW, CHEN YY. Effects of electric-roasted and charcoal-roasted on
and quality of chemical of white tea [D]. Fuzhou: Fujian Agriculture and the quality of Fuding white tea [J]. China Tea Proc, 2022, (2): 27-32.
Forestry University, 2010. [76] JEHPRAHE. TR Ak T XA LA B B2 (1], R A2k ik, 2023,
[68] ZERUA. FIZRAYIEEWR B HUIN T T 2 B9E[D]. i #ivT ke, 2012. 45(5): 23-26.
LI FJ. Study on the taste, aroma and processing of white tea [D]. ZHOU QY. Effect of charcoal roasting process on the quality of Fuding
Hangzhou: Zhejiang University, 2012. white tea [J]. Tea Fujian, 2023, 45(5): 23-26.
[69] WU HT, CHEN YY, FENG WZ, et al. Effects of three different withering ( # 'H-‘ %7 i“F % 7}:;!;,&;"‘ é% H&‘ él)
treatments on the aroma of white tea [J]. Foods, 2022, 11(16): 2502.
it fE&E N
[70] MU LD, LI TY, TANG JJ, et al. Effects of LED light withering on the
quality of white tea [J]. Iop Conf Ser Earth Environ Sci, 2021, 792(1):
012018. BEKR, L, fARA, #I6, TEH
(711 WEZ. M AL THEI R R I D]. ARAAET, 2022, REBAFRLUMERZ
4403y 2528, E-mail: 2538882300@qq.com
ZHANG YQ. On the effect of different drying processes on the quality of
white tea [J]. Tea Fujian, 2022, 44(3): 25-28.
[72] BREZE WARRE T T X A2 BB, FEZET, 2022, 44(1): X &, L, BEARR, TERAR

10-12.
ZHANG YQ. Effect of different drying processes on the quality of white
tea [J]. Tea Fujian, 2022, 44(1): 10-12.

HEAZFEMINT.
E-mail: lybgz628@163.com



