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Large-leaf Black Tea

ZHUANG Huifa', SU Fan', HUANG Xin®, PAN Mengni*, WANG Hui'"

1. Spice and Beverage Research Institute, Chinese Academy of Tropical Agricultural Sciences / Key Laboratory of Genetic Resource
Utilization of Spice and Beverage Crops, Ministry of Agriculture and Rural Affairs / Hainan Key Laboratory of Genetic Improve-
ment and Quality Regulation for Tropical Spice and Beverage Crops, Wanning, Hainan 571533, China; 2. College of Tropical Crops,
Yunnan Agricultural University, Pu’er, Yunnan 665000, China

Abstract: This study investigated the quality variation and climatic adaptation mechanisms of Hainan large-leaf and
Yunnan large-leaf black tea through multi-component analysis and aroma characterization of tea samples from Wuzhis-
han, Wanning, and Baisha. The results demonstrated that Hainan large-leaf tea exhibited superior photosynthetic per-
formance in Wanning and Wuzhishan, with maximum net photosynthetic rate reaching 7.28 pumol/(m?s), accompanied
by high amino acid content (up to 93.50 umol/g) and moderate caffeine levels (3.93%—-4.31%), forming a distinctive
“high amino acid-moderate astringency” flavor profile. Aroma component analysis revealed significant regional differ-
ences in Hainan large-leaf tea, with Wanning characterized by benzaldehyde (14.51%)-dominant fruity notes and Baisha
featuring linalool (31.18%)-rich floral aroma. Climatic adaptability analysis indicated that higher temperatures in Wan-
ning (annual average 24.40 ‘C) promoted the synthesis of tea polyphenols and catechins, while the cooler climate of
Baisha (annual average 22.30 ‘C) was more conducive to theaflavins formation and aroma compound accumulation.
Compared with Yunnan large-leaf tea, Hainan large-leaf tea showed significant advantages in photosynthetic efficiency,
amino acid accumulation, and aroma composition. The findings would provide theoretical support for optimizing pro-
duction regions and developing characteristic products of Hainan black tea, with important implications for enhancing
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its market competitiveness.

Keywords: Hainan black tea; photosynthetic characteristics; aroma components; climatic adaptation; quality character-

istics
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Tab. 1 Geographical and climatic factors in different regions

A L) 2o K P SRIRE PR A RIS
Location Latitude Longitude Altitude/m Mean annual Air humid- Mean annual pre- Annual sunshine
J temperature/'C ity/% cipitation/mm hours/h
FAR L 18°46'N 109°32'E 635 20.5 84 2400 2000
Viken 18°46'N 110°20'E 39.9 24.4 75 1800 1800
Hh 19°23'N 109°44'E 152 22.3 85 1725 2056
1.2 A& FE IR R ). Wy (AR I BRI Rl ). N,

12,1 kst 2l H S e v e B4
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Tab. 2 Photosynthetic traits of large-leaf tea across regions

2 &5 (SPAD)

i S FOLGEAE SR Jfila] CO, e B ZEh R
Variety number Total chlorophyll con- P./(umol-m2-s7") G./(mol-m2-s™") Ci/(umol-mol™) T/(umol-m2-s7")
tent (SPAD)
W, 55.04+3.42° 3.50£0.07° 0.01+0.01° 329.91+26.44° 0.9+0.12°
W, 75.63+3.35 6.15+0.29" 0.07+0.01° 220.60+12.85 1.87+0.15°
N, 68.63+4.44° 4.35+0.65° 0.02+0.01° 45.81£17.57° 1.13£0.23°
N, 73.44+3.55° 3.19+0.28° 0.02+0.00° 107.29+14.86° 0.82+0.04°
B, 63.88+5.61° 7.28+0.20" 0.01+0.00° 122.49+43.61° 0.04+0.02°
B, 69.67+3.07° 7.54+0.06 0.01£0.01¢ 173.67+46.49° 0.28+0.15¢

T WS A A /NG 5 R om A B 22 52 2% (P<0.05)

Note: Different lowercase letters after the same column of data indicate significant difference among treatments (P<0.05).
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Tab. 3 Biochemical content of black tea in different regions

& Content

st o 5
Variety number KEZMW IR ILE#E WA pES
Tea polyphenols/%  Amino acids/(umol-g ") Catechins/% Purine alkaloids/% Flavonoids/%
W, 17.57£0.54° 86.73+0.99° 12.48+1.33% 4.3120.23° 5.72+0.05¢
W, 18.24+0.75" 38.00+5.12° 14.35+0.45" 3.40+0.08¢ 8.40+0.14°
N, 18.47+0.84° 93.50+5.55° 13.98+0.98* 3.94+0.24"° 5.67+0.06°
N, 21.15+0.82° 51.38+2.54° 11.23+1.19% 3.59+0.52% 7.20+0.04°
B, 13.97+1.48° 51.95+3.90° 10.60+0.25¢ 3.93+0.17%° 6.84+0.13°
B, 15.25+0.52° 93.16+5.74° 8.26+0.24° 4.11£0.08" 7.34+0.10°
g i Content
Variety number RHER PAR- FNCES Al KEHY
TFs/% TRs/% TBs/% Soluble sugars/% Water extract/%
W, 0.18+0° 2.22+0.16° 2.89+0.17° 14.92+2.20% 40.40+2.08"
W, 0.19=0° 1.92+0.01" 3.07£0.01° 20.89+0.83* 44.08+1.65%
N, 0.10£0.01° 1.73£0.04° 3.54+0.02° 12.24+0.94¢ 42.97+1.57%
N, 0.14+0¢ 1.8120.04% 2.4240.06° 15.97+1.68% 39.54+1.21°
B, 0.24+0.01° 1.86+0.04% 2.20+0.08¢ 19.26+1.11% 45.43+2.30°
B, 0.24+0" 2.05+0.07° 2.40+0.08° 20.19+2.64° 43.96+2.08*

e RAEEE A R/NG PRSI 22 5 B2 (P<0.05) .

Note: Different lowercase letters after the same column of data indicate significant difference among treatments (P<0.05).
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8 1= KWK M o s, P EIE T %
AP R BRI Y AR SR A . iR A
AR R P X B P4 AR SR A5 o B B R A
WA
214 BEEES

% 4 AT, TR XOR AR G 25 i e 7 S
BTN DR E S T SRR
FRE AR SRR OIS (14.51% ), K OWERIE T4
AR W R AR . T TR R (AR AR
24.4 °C ) FAEXF AR AR K 7 (1800 mm )

FIRER R T I EERA LSS, Wk T AR AR N b
U, SECRCBEREYRAEMER, [F
I, IR PR R I R, WS TR i ER
BN, BEEW IR R A R AL T REAZ B, B
JERYIPCE Z 5| 3 BRER G A, AT EIX
CAEF AL PRI RL OISR EE (22.94% ) i
55, 07 R I TR 2R A 5 Wil AR 2 A ),
FD = XA R e (AR P47l 22,3 °C)
FEL T 2 TR (85% ) SEA A T M 24 ot
AE SRR o IR A] BERR AR 1 245 1k
VIR 78 R RE, TR, R AR HE 4 5 R AE
AT S R A G R I B Rk . IeAh, B,
H HAT i RIAE A 1K A B P I (5.00% ) 75 it 4
w, Bl THAER . AT R

x4 BERSKE

Tab.4 Aroma compound content

5 FUIES R & & Content/%

No Type Name W, W, N N, B, B,
1 fEe YRR 18.72° 18.62° 19.75°  26.27° 22.94° 31.18°
2 KRB 4.47° - 4.59° - - 5.67°
3 A i 4.61° - 2.35° - 1.44° 2.19°
4 iyl 10.61° 3.61° 5.26 2.97 6.40° 1.33¢
5 S -2-58 0 e - 0.18° - - - 0.44°
6 2-1 DU b - 0.76* 0.30° 0.79* - 0.52°
7 17 bl - 0.67° - 0.40° - -

8 B 1 - - 8.66 - - -
9 1-T- [ - - 0.22 - - -
10 2 218 A AU - - - - - 0.30
11 (S)-%A Ak It - - 1.89 - - -
12 2,2,6- = 3-6- 2 0 i DU & -2 H- i -3 - it 0.61° 0.36° 0.48" 0.37° 0.13¢ 1.55°
13 WX R - - - - 1.314 -
14 KO 4.67% 1.12¢ 14.51° 5.63° 8.83° 5.67°
15 S 1.94 - 0.41° - 1.33° -
16 2,6,6- = 5E-1-FF CUM- 1R 0.67* - - - 0.32° 0.61°
17 (2)-3,7- 1 %k-2,6-3¢ —JismE 0.52 - - - - -
18 Fr i 3.56° - - 1.47° - -
19 2R G - - 0.29 - - -

20 3-FRHE-4- P S OR P - - 0.24° 0.54° - -

21 2,4- W L0 - - - - - 0.68

22 2,6,6- = H EE-1- IR DR L B - - - - - 0.24

23 + - - 0.22" 0.58* 0.36 -

24 -7 O 0.25 - - - - 0.69
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Tab. 4 Aroma compound content (continued)
b ik 4R & Content/%

No. Type Name W, W, N, N, B, B,
25 [ A G 2.84% 3.98° 2.00" 15.14° 2.35% -
26 R TN TR - - - - 0.13 -
27 1R TR 16.09 - - - - -
28 1R TR - - 10.96 - - -
29 24 1% H TR - - - 1.10 - -
30 24 1% TR - 1.39° 1.19° - 0.81¢ -
31 R TiR - - 3.28 - - -
32 KA 1 i 2.16% 2.44% 2.58% 3.37° 5.00° 7.97°
33 TR 3-H TR - 2.04° 0.74° - 1.91° -
34 2 R K TR - 0.25°¢ 0.68° 0.43° - -
35 TA) 155 iR 57 A T - 1.59° 0.22¢ - - 0.59°
36 AR HR R T I - 0.57° - 3.53° - -
37 ABIR H R T R - - 0.70° 2.86° - -
38 e R 55 P9 T - 0.33° - - 0.19° 0.36*
39 F -2 4-— R TR TS - - - - - 0.53
40 IESERR 5T e - 0.51* - - 0.21° -
41 MRz B-5% 2 0.73* - - - 0.11° -
42 B -4 Wi 2.88° 0.32° - - 0.22° -
43 2] - 0.36 - - - -
44 Bt LN R - 0.58" - - 0.52° -
45 2-+ DU ER - - - 0.34 - -
46 JIGE - 1 - FFY 5 XU 3% -2, 10- il 0.38° 0.44° - - - -
47 I B-A T4 1.69 - - - _ _
48 B o 029"  0.71° - - - -

% -y fith a b b b
49 Py i 6.39° - 0.60 0.37 0.24
50 7-+ DUt - - 0.36"° 0.33° - 0.42°
51 Mk HER - - - - 0.18 -
52 it Jlg iR - - 0.28 - - -
53 2R R - - 0.86 - - -
54 IR 155 i - 0.68° 0.27° 0.55° 6.64° 0.65°
55 FrAH iR 0.64° 1.29° 0.69° 1.05° 3.39% 4.39°
56 Yot f—%i - - - - 1.56 -

A
57 1% = _ _ - - 2.14 -

>

0
58 - d e - - - - 0.14 -
59 g 0.25° 0.45" 0.24° - - 0.25°
60 % - 0.21* - - 0.17° -
61 Uk - 0.42° 0.22¢ - - 0.72°
62 Y 0.65° 0.20° 0.29° - 2.85° 0.57°
63 I e 6.12 - - - - -
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Tab. 4 Aroma compound content (continued)

b ik AR & Content/%

No. Type Name W, W, N; N, B, B,
64 P — L1} - 0.66° 0.88* 0.40° - 0.41°
65 & . VAV - 1.01°* 0.24¢ 0.65" - —
66 % 673 - 4 - 1.02° 0.48° 0.51° - -
67 TS H R B - - 2.77 - - -
68 12-FR b - 0.41 - - - -
69 Fofl  2AAUT R E - 0.98* 0.50° 0.45° 0.87" 0.99*
70 2-H A -5 Y RE 2R i - 4.48 - - - -
71 3,4- 15 U S 0k Mg - 0.44° 0.72° 0.49° - -
72 LR - - 0.27 - - -
73 W A 2.22° 1.16¢ 1.13¢ 1.61° 0.42¢ 0.42¢
74 i HE X 2.70° 0.83¢ 2.22% 1.84° 0.94° 0.90°

T FATEERE A R/NE 5 B3R AL R 22 5 3% (P<0.05) 5 R RE A B AT

Note: Different lowercase letters after the same row of data indicate significant difference among treatments (P<0.05); — Indicates none

or negligible.

T, WHRKHMUEZEN TS, Mo
FARMFEM IR T, HEE (5.63%) i
% F i pg b, B BE T He B G o R R R
(15.14% ), XWKT T HIB M RGN & £
B ENEZEAR R BRBE T, 2 AN S Bh ot B SRR Al )
FHREAERCRAFAEAR AR ZE S . LAY, sk
Fofg ot P R 1 5 I A R N & i, L R
T AR TR A R, R 31.18%, WE S
Tl 7= X v R (22.94% ), X EH m R R
o ] B L A% T P il e S T s AR T
TETE B EE T A 2 ERA

HARIFEAR B LALR T N R I, RIE A
— =L, R R A [ A R R R
felE (10.61%, 675 ). Frigds (6.39%, MG )
IR OB (16.09%, FF& - WA ), Xrfg5H
FBRATEMBRIRZE R . &% 258 A
A, B A B R SR . R
A R B v K BER R ( AnAEAR R )
FBEke, XLy R R, X RAREF ST
55, (AT B AAAE T BB SRR R AR B AN Y
R A, FERLE R R e RS &
S A R RS

ABEFEUESE, TEAREALIN TR T, aXF
I S S AR b R s A A R A R
FEMESME NI AR IR . W KRR I &
BE RS S, A SAUIAE T T ) TR
St 0 (SR ), FE F VDO 1) 0 s 2l B A6 AT )

1113 2z B R Pt o SO S 7% A D DX Al A 5 13K
MR R T X oilad Bl — S AR” A fE DL A
N 1) T ¥ i L0 2R A RS SR AL I S A A A
F I
2.15 AFEFMITHBERESH

R AR AR AT R, 2R 2 W5 Lk
RO BN FIEMG, LR T A7 %
O R R AR s SR, B i R R R A
i R AR SESC R, HBR T AU R AR 2R
i 1720 893 S 00 Jo 5 T85O 1) 1 B2 SRR 5 B B
PO ECALE o (EAHERE AR, ARG I rEh
ZIE B 2 P R AR, i ad sk
i FE 5 H AR, JFREA Rh AL R U B
TRULZR ROk R AR, HLFSE T R BB
TR G R IR . 7E RS OBz m, B
AR RS . BRI (D7 R . KO )
5 AR T PR D 5 L B 22 I SR AL R 4 U
FHOR, 2R B 2R AR B 5 45 E LR R A 9 A
R EHCREIEM K . R AL R 415
MR B, 202 B s O ARt R — Ly B
MR T LA & BB E L AR, 26
IR RO YT IR A R Sh S T 5
Il

3 it

B FERREAT T b Fof -5 A DR 5 6] T g R I o
ZLOK i O B B R LB, BIFTE 4 R R
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R R BROR . AR R RE YR
AN BT mr KA R A R L%, Hixed
DUHA 9 8 50 B T XA e 1
3.1 SEFHETAEXLGHRELESNE
R 4 1 53 B

ABIETERE 7R T 1R R R G R sy
= R N NRT PN i R S bR 5 ey
HR [P REE BAR AN CO MR, X £ W]
FOLE VUL R PRI T PR 5 18w A Bk R L
ik an sz AL ET Y XA b A
YERI N e G Fe it 7 R A e F e . A
R RS T TOLE ISl . &
IR BT T X, R 2R R R 2
Wy FLZS B A& R AL, XA A i il e 2R R 2
AR B ot R 5 AR IR D X, Bk
VM 1) T S MR Al B RUR XA
SrPClm i EAREE TR R CRE R -
PR AR R Y O, T
AR 7 X e &R R E T S, AR A
1 pR A e K b R LS B T R 0 A e IR
B, TR T CEEIEEERT AL KRS P
32 SEEFREHESKHBESIREN
BRI K SN EIK BN

TESH—WIM T T AT, R KM Rh S B
WA 7 DX S P A SO, XA T e T X
A e P A AT AR B S e AR SR BB 5
A R B R 4B 7R T PN A B A 9 4 AL
il e 7T DX e R O TR IR RAN
WP B, MO TRTAR R, K
T T AFRAMRE SHERED M, fn
77 DX T 2 BRI W A R S G S S R
77, Heh ol SO A AR R e A AL S iy
W EAE, MR T % X LD T HE AL A A% Y =
PRo EAh, FEb P X R MR A e ot
FHCRIFER, WP T REREREE, X
5 7R H IR FREFY R R, B
AL R A R R P LR R AR AR, L
16T A M5 B RS P SRS A TR
TERH RS E T B R O, il ad A 25
Ted1b i [ PA2 212 il B XURS S (I BRI A0l
3.3 mMHBEMERERE T HEX SR H
HEEmEEN

SRSV B, {EL R ] B [ AT 22 S 2k
T HAR B LR BRI, BIEEAR DT T

PR, ERORM M E R SRR RS TS
PRIl 50 U A e R I T A L 2 B e A
PO 5 Z IR & BB A kAl . [RIRE, 7E0LE AR
L, R R R D RUT TR R B T R
[ T [87= X i 2 B R A, R B H X g AR S
foe HAT AL A AR BRAE L o PR 9 R ORI R
FIETR . ERIT BOMBURE, R AR
TG R AR A A AR R AL IR GG
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AW 5T R 1 B LA A 7 ORS R R AR S AL T B
B Y S B AR o T R R R AR VD A e A
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BRI PRRE ™ S SRR L, NLSEE)T
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St Y XA B I AR A, T T X
Feta ko L&A, LACiE R RIEFL” 225
77 X5 R R RS, R RGE MR R LA
i JoU AR €0, 5 T 5 4 T i OGBS

£ % Tk

(11 M, BT, XE, BRK, BRK, BRE 15, 2K
R, gRof, B0, BRBUN, MRIT. AR
HAERIMUHIRF o)), RS, 2025, 47(6): 1-15.
SUN H, WANG X Y, LIU C Y, CHEN G, CHEN L, YANG
Q, XU SH, LID X, LIAN X Y, WANG L L, CHEN G J,
YANG T Y. Research progress on health benefits and
mechanisms of black tea[J]. China Tea, 2025, 47(6): 1-15.
(in Chinese)

[2] LUO T, JIANG J G. Anticancer effects and molecular target
of theaflavins from black tea fermentation in vitro and in
vivo[J]. Journal of Agricultural and Food Chemistry, 2021,
69(50): 15052-15065.

[3] NASIRNF, MOHAMAD N E, ALITHEEN N B. Fermented
black tea and its relationship with gut microbiota and obesity:

a mini review[J]. Fermentation, 2022, 8(11): 603.



552 4

JERE K 56« I B R BREL 2R i Jo M 3 0 S R A B HG A i 7

541

(4]

(3]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

MHATRE S, SRIVASTAVA T, NAIK S, PATRAVALE V.
Antiviral activity of green tea and black tea polyphenols in
prophylaxis and treatment of COVID-19: a review[J]. Phy-
tomedicine, 2021, 85: 153286.

MA C, ZHENG X H, YANG Y. The effect of black tea sup-
ple-mentation on blood pressure: a systematic review and
dose-responsemeta-analysis of randomized controlled tri-
als[J]. Food & Function, 2021, 12(1): 41-56.

Xy, AMeEE, AW, MR, B S, ETWE,
FEMS, BEvh, FBHE, AR TRAKMBUT 546
TEMI. B SRR, 2021, 42(12): 195-205.

LIU P P, ZHENG P C, GONG Z M, YE F, FENG L, GAO S
W, WANG X P, WANG S P, TENG J, ZHENG L, GUI A H.
Quality analysis and comprehensive evaluation of Chines
congou black tea[J]. Food Science, 2021, 42(12): 195-205.
(in Chinese)

Fuk, BB, . KR4 RKEE WS AR ER D]
Uil RLE, 2011, 12: 28-29.

WANG Q, WANG X, WANG Q. Environmental require-
ments for tea plant growth and development[J]. Sichuan Ag-
ricultural Science and Technology, 2011, 12: 28-29. (in Chi-
nese)

XIZRE, SBEEE, 2280, Wk, Seim, B, SiE, ¥
JU. BRI RS RPOERE T[], 2R,
2023, 43(6): 757-768.

LIUDN,GONG X J,LIL Y, HUANGF, YAO Y, XU Y Q,
GAO Y, LUO F. Analysis of photosynthetic and fluores-
cence characteristics of albino tea plants[J]. Journal of Tea
Science, 2023, 43(6): 757-768. (in Chinese)

ZHANGHH, LI YL, LYUY J, JIANG Y L, PAN J X,
DUAN Y W, ZHU Y J, ZHANG S K. Influence of brewing
conditions on taste components in Fuding white tea infu-
sions[J]. Journal of the Science of Food and Agriculture,
2017, 97(9): 2826-2833.

LIU P P, YIN J F, Chen G S, WANG F, XU Y Q. Flavor
characteristics and chemical compositions of oolong tea
processed using different semi-fermentation times[J]. Journal
of Food Science and Technology, 2018, 55(3): 1185-1195.
SCHARBERT S, HOFMANN T. Molecular definition of
black tea taste by means of quantitative studies, taste recon-
stitution, and omission experiments[J]. Journal of Agricul-
tural and Food Chemistry, 2005, 53(13): 5377-5384.

WANG K B, RUAN J. Analysis of chemical components in
green tea in relation with perceived quality, a case study with
Longjing teas[J]. International Journal of Food Science &
Technology, 2009, 44(12): 2476-2484.

B, BAH. LAARFAEIE RN BRI,
2016, 44(23): 45-46, 83.

[14]

[15]

[16]

[17]

(18]

[19]

[20]

ZHAO D, LYU C Y. Research progress of the aroma of
black tea[J]. Journal of Anhui Agricultural Sciences, 2016,
44(23): 45-46, 83. (in Chinese)

WL, B4, BaA, FHE, AR, KR =/
ML FOE SRR SR R R BT ST ). PRl
2, 2021, 34(1): 19-26.
YANLR,YANGGR,MAHJ,LITH,LYUCY, WEN Q
S. Photosynthetic characteristics and its influentialfactors of
tea cultivars in Yunnan province[J]. Southwest China Journal
of Agricultural Sciences, 2021, 34(1): 19-26. (in Chinese)

W DB, R, VRS, JE—&, BUEOF, Mgk, IS
Mg, XUASHE, 2 F MR 2 By MUEGRXT 2125 BT 5%
M[]. YLl RleE, 2021, 49(1): 155-159.

SHANG W Q, CHEN CL, SUNCM, TANG Y C, DUAN Z
F, YANG S M, SUN X M, LIU B Y. Effects of polyphenols
and caffeine in yunnan large-leaf tea on black tea quality[J].
Jiangsu Agricultural Sciences, 2021, 49(1): 155-159. (in
Chinese)

AL, 3 VBT, AP R e BOHAGI Jy vE
WSTR[, AR5, 2023,40(1): 41-44.

FAN S S, XIAO Y X, FAN Q. Research progress on amino
acid content and detection methods in tea[J]. Agricultural
Technology Service, 2023, 40(1): 41-44. (in Chinese)

MG, PN, SRANEE, RO, AURTE, BRIER. el
AR PR A A Ay 2R ST ). TR
2, 2025, 41(5): 984-995.

LIY, MI X Z, ZHANG X Q, QIAO D H, DAI X L, CHEN Z
W. Diversity analysis of biochemical components of ancient
tea germplasm re-sources in Pu’an[J]. Jiangsu Journal of Ag-
ricultural Sciences, 2025, 41(5): 984-995. (in Chinese)
RINE, 94, &, M TN LG AR TR IR
AL IR HT S PN I, SRR, 2025, 53(4):
94-103.

LIANG S H, GUO W, YANG C, GUO Y. Analysis and
evaluation of biochemical component characteristics ofgu-
qing ancient tea tree germplasm resources in Guizhou[J].
Guizhou Agricultural Sciences, 2025, 53(4): 94-103. (in
Chinese)

&5, FINE, WA, &, 88, PRIER. RFEZR SR
()R T LA NMMERR & H55 0 LB A T 0], 5 PHE am,
2018, 45(1): 34-37.

GONG X, ZHOU S Z, CHEN J, YANG C, GUO Y, CHEN
Z W. The comparative study on caffeine content in green tea
and black tea made of different tea cultivars or strains[J].
Journal of Tea Communication, 2018, 45(1): 34-37. (in Chi-
nese)

2T, ZHE, B, K, R, 23 R, £
A, B L. A% AR 0 255 - R Kol 25 Rl



542 O AE B F R 55 47 %
TR [T]. MY E IR SRR R, 2022, 28(10): VRS X 280 R ARE M AL 43 A BT 0], R L AS R T,
1867-1883. 2025(2): 31-38.

GONG X J, QINL, HUANG Y B,ZHANG X, YEY L, LIL LEI X, CHENQY,LICL, DUANH X, MA Y, LICH,
Y,YAOY, WANG Y C, LUO F. Effects of fertilization pat- ZHAO M. Analysis of the characteristic taste components of
terns on flavonoids and glycoside metabolites in tea[J]. sun-dried green tea of tea area from lincang tea area[l].
Journal of Plant Nutrition and Fertilizers, 2022, 28(10): China Tea Processing, 2025(2): 31-38. (in Chinese)

1867-1883. (in Chinese) [24] MU, FAA, sKILBH, 1R4E, &, 4K MTEEA

[21] 3, AWk, RIS, ISR AIRER . TR v FINT T 20040 s BTpigeJ]. & iR, 2025, 50(5):

W] | AR Alk, 2021, 55(1): 69-70. 95-104.
YANG Y, YANG L T, ZHA Y J. Research progress on ex- HE M Y, WANG C J, ZHANG J M, XU J, HUANG Y,
traction, efficacy and application of theapigments in black ZENG S J. Optimization of processing technology and qual-
tea[J]. Guangdong Sericulture, 2021, 55(1): 69-70. (in Chi- ity of bamboo-scented white tea[J]. Food Science and Tech-
nese) nology, 2025, 50(5): 95-104. (in Chinese)

[22] SRR, FAAS 15 AR THAR KA & TIE L [25] SEHDE, EL8, KeEMT, RIBSE, WIEAE, BAEm, 4%
HIRFSYD]. Kb IRl R, 2019. . Bera X 8 AT S AR Sk B[] HN AR A= 24R,
ZHANG Y N. Study on the processing technology andform- 2024, 59(6): 309-317.
ing mechanism of aroma and taste quality of black tea of SHIT B, WANG D F, ZHANG L H, YUQ S, ZHANG Y J,
Hunanjin 1 tea madingin summer and autumn[D]. Changsha: YIN D H, LI X M. Quality assessment of eight tea varieties
Hunan Agricultural University, 2019. (in Chinese) in Longnan region[J]. Journal of Gansu Agricultural Univer-

[23]1 7%, BB, 5, B s, DM, ik, 8. IE sity, 2024, 59(6): 309-317. (in Chinese)



