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Abstract: Scopoletin and scopolin are coumarin compounds with a variety of biological activities. They are
the main active components of traditional Chinese medicine Erycibe obtusifolia. Tea plant is rich in poly-
phenols, alkaloids and other secondary metabolites. There are few reports on the metabolism of scopoletin
and scopolin. In this study, a HPLC method was established to determine scopoletin and scopolin in fresh
tea leaves. The average recovery of scopoletin was 93.5% with RSD at 2. 64%. The average recovery of
scopolin was 91. 7% with RSD at 3.32%. This method was used to detect the changes of scopoletin and
scopolin contents in tea leaves at different developmental stages (from fish leaf stage to one bud three leav-
es stage) , different treatments (Ectropis obliqua damage and low temperature stress) and different tea va-
rieties/individuals. The results showed that the content of scopolin was higher than that of scopoletin in
the new tea shoots, and its content increased with the maturity of tea shoots, but the content of scopoletin
did not change significantly. The contents of scopoletin and scopolin were related to the genetic difference
of tea varieties/individuals, with contents of 18. 34 —50. 88 ng/g and 25. 84 —80. 76 pg/g, respectively.
Low temperature and Ectropis obliqua stress treatments showed no significant difference on the contents
of scopoletin and scopolin. qRT-PCR analysis of scopolin synthesis related genes in shoots of tea plants at
different developmental stages showed that there was no direct correlation between the expression of the
genes in upstream pathways and the accumulation of scopolamine. The results will provide an important
reference for the accurate detection of scopoletin and scopolin, development and utilization, and breeding
of high content scopolamine tea germplasm.

Key words: tea plant; scopoletin; scopolin; content detection; gene expression

b R SO D SRR, R IR B AR T Atk . 5 R Rl R 5 AR OR B = R e RS Rk L LR
. DGR AN S 2R AR AR S AR IR R AE AR Y, R AR A L R AR S BUE RIR 2% IR () 8K
BRI LR MR R . HArC A B 23K 1450 FiEY 5 XSRS A TR
AWF5E A BT 25 i Dy B PR B 10 T e RN A4 95 U5 1 22 Je AR R .

AEREREFERXMMEY . MY FZEDET R ES T B4, CMEA 2y B s Ea i
FipgRg L B 96 R DR R IALRE | A IR . A LA | MRS L 4RI AN FRARIR I . BURSS . AR E S EE T A0,
Hfe . B, RILS . ABBESES AT A RS SRS i, TABRARSZNEERRE
Vi WS T ABERERUR . PUR . W PGSR 2 B ) AR R R . R
B RMAEST TGRSR Z N, HES 5P EEREEENRERE ", AMEAFEE R
FKALE WA N B B 2R A R 3w AR R, (HOREE B A SRR AR R 2R SO A i Rk
W5 355 1 F 5% 340 fek A 41 T

HEORBUEY ZaAETHEY . HAMYUETTAAAES R AEETEEFUER LAY E
B PA N, HENFAMEIFSR TS RAERE LR, CAREET S IR E I ®2
W) L, BEH A-FHFE B A &8 G RR-3- A0 . ok EE A-O-FF 3L 5% B il A B 20 IR A i A-
6 -2 AL BRI R (B 1) (H A A e IR s AL AR 3 48 IR (10 °CO) 451 F 40 g IF 19 2 55 i
14 5, T 78 BEE1 (BRASSINOSTEROID ENHANCED EXPRESSION1) #il GRF (G2-LIKE FLA-
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1 REEEHNEVERER

1 M5 AF®
1.1 REHBR AR

DL FROR o ol Bl 2 B 2% I 5 TR AR A5 TR Y 5 AR AR R 437 BR IR AT R, TR SR A
ANTAMEE 24 hJEEW: 13 h Y6 /11 h BEE, HK 24 °C/®HE 20 °C, MBI 70%) . FRBrms iy & 2 fam-)
—ZE M — 2 R — 2 e S B EORT RS TR R A L AR B A A 0 RN DR R Ak A AT
VLRl 681 b AR B 3~5 AR AE 19 20 ASASHE SRR /B RE A RL , G — R RK BTN 2 2~3 R AN AT R R
BRI AR R o B et o BN S s B LA i ol ) 1) 25 S

IR W 28 356 DL AE AR KA T B IR 437 AR AW I M RE, il E BT A B R B — 2 —nt
W), —ZE N — Z2E = P A TARIR AL B (24 hoOBSEI . 13 h JERR/11 h BB, K4 C/RE 2 °C L iR
BE70%), FABES 24 h, 48 h BUBTAE R F B o0 Bk i, 2 RO Sy 35 3050 (R DL e O 437 2k A5 g 4
Bl TRCERWAF IR A R ETE A 8 2 RO o, RS A A S5 2D 3 Sk, THER 72 h 5 R&E R F M .
FTAA REMCREYE 3 MR FER . REFN LB AREA TR T, 7E—80 CMIEFAM T HRa7#H.
1.2 FREZEREEEFRESEEN
1.2.1 &L

FIH ACQUITY UPLC & % (Waters, 3£ ED #FE47 &M, {4 3% 24 1. X Bridge C18 £ (250 mm X
4.6 mm, 5 pm), J AR HEE(B)-0. 1% B R K 3 W CAY B BE VE ; YRR T 28 0~10 min, 15% ~
34% B; 10 ~ 20 min, 34% B; 20~35 min, 34% ~38% B; ¥ K 345 nm. JHi# 1 mL/min, G
25 °C, #EFER 10 pl. (3% 51 2. X Bridge C18 #£ (250 mm X 4.6 mm, 5 pm). i 30 A b B B (B)-
0. 1% WKW (A)ESEE YRR ; VEMARFE N 0~5 min, 15%~25% B; 5~10 min, 25%~30% B; 10~
15 min, 30%~33% B; 15~20 min, 33% ~36% B; 20~25 min, 36 % ~40% B; Kl K 345 nm, i
1 mL/min, ¥ 25 °C, #EEEE 10 pL.
1.2.2 AR R0 B ROAT R W & R A

WETf R B 25 4 (CAS: 531-44-2, PhytoLab) fil & 2% & (CAS: 92-61-5, PhytoLab) #5 #E
2.000 mg 4 E T 10 mL B.0AF T, A 4 mL 3% 4l BB 5 %, BEAL 500 pg/mL B4R E 5 A
W WOZ bR ME T, A s ol B AR R N 2R 0 B B VR B VA, LRI, AR B 0 T AR N AR
e A B, AR B o i £k
1.2.3 HRmEmehd

RSB TR T 48 h VR TS . WFES BURY oK . MEBA AR HURE & 0. 200 0 g T 10 mL .08,
IMALEHEE 5 mL, FiRZH 4 hJ5. 4 000 r/min B0 8 min, FES W EE BT 0. 45 pm A HLIER G
WHET 2 mL #HEEH .
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1.2.4 ek &R

HEFRARIL 0. 200 0 g BB R T 10 mL B, INAR KT 50. 0 pg MR K K 20. 0 pg brifEdh
0 i VS AR 2% TR R AT R B T R T R
1.3 ZEBRRBRERESH
1.3.1 % RNA #942 & cDNA # 4 5

ZEHE R RNA 4% JZ 2 B 5 RNA R BURF & (CAT £ DP441, RRAMBIHARA A, JbaD)
(3 VE UL A ET T4 L, ) NanoDrop ND2000 fif it A% 2 8 11 /2 4000 2 RNA B, FH 120 B A i 2 Jie v ik
Foill i RNA i E ., RNA JREHB IS4 )5, 2 PrimeScript © RT reagent Kit ¥ # i 5 & (CAT #
DRRO37A, FAY TEARAF, K WAL, % RNA R SEG M cDNA T3 H %k 5551
1.3.2 ABEERZXSH

NS 437 A JE A O o R R T 2R A BGE AR T Y G g 15 SE I CsPALL, CsPALZ,
CsC4H , Cs4CL2-1, Cs4CL2-2, Cs4CL3 1 CsCCoAOMTI %0, M4 3 cDNA J5 51 i 4 5 M. i
Primer-Blast #4383 H A9 3 K 19 946 E 5 PCR(qRT-PCR) 318 (% 1). qRT-PCR W& & K. SYBR
Mix(Roche, Basel, Switzerland)5. 0 pl., cDNA 1. 0 pL, TSI 10 ptrnol/L)ﬁ~ 0.5 pul, #aliK 3 nl,
MAKZ 10 pL; MRS, EE B O JF . 78 LightCycler 480 I 52 %956 5 & PCR X (¥ K, £ ED) | 4T
PCR §"#, WAL N 95 °C 5 min, 95 °C 10 s, 56 °C 15 s, 12 °C 12 s, 45 MEREI MM, LA
MIE CsPTB NS REHNY, BAR 3 WEYFEE, 2 KEREL ., 278k 2757 k04 R

Tl FWNAEEENFEEWARMEXEANM SRS

&SR EIE7EA N S1HFA) (5" ~3")
CsPALI gRT-PAL1-F1 GTCAATGGCACAGCTGTCGGTTCT
qRT-PALI-R1 TCAATTTGGCCTGGATGGTGCTTCA
CsPAL2 gRT-PAL2-F1 TCCGTGCAGCAGTACTTACCCATTGAT
gRT-PAL2-R1 CGCCACGTCTTGCATTTTCTACTTCTT
CsC1H qRT-C4H-2-F1 TCCAAATCACCGAGCCAGACACCTAC
qRT-C4H-2-R1 AAGCCACCACGCGTTTACCAAGATTT
Cs4CL2-1 qRT-4CL1-F1 TATTTGAACGACCCGGAGGC
gRT-4CL1-R1 AACGGCAGCATCAGAGATGT
Cs4CL2-2 qRT-4CL2-F1 CCATTTGTGCCGCCGATTGTGTT
gRT-4CL2-R1 GCCCTGCCTCTGTCATTCCATAGC
Cs4CL3 qRT-4CL3-F1 GGACCAGAGTACCGCAAGCCATTTTT
gRT-4CL3-R1 AGGGAGCAGCCAGTTTCAGGGTCAA
CsCCoAOMT]1 gRT-CCoAOMT1-F1 CGGAAATCAATGGGCAAAATAAGGAGA
qRT-CCoAOMT1-R1 TGTCGGAGTTGTTTCATGGGTTCAGG
CsPTB qRT-CsPTB-F1 TGACCAAGCACACTCCAC ACTATCG
qRT-CsPTB-R1 TGCCCCCTTATCATCATCCACAA

2 HREHSMH

2.1 FRAEHZ R EYE

AT i SR P R B o R O ) . 43 A 345 nm™Y L 346 nm" Y, 347 nm Y SR K ORI E — L4 &
AT AR S RZEMARS . AFREd2ERKAMER, ERAN P RESE ZMAE ST RS
ARG 345 nm, PR 345 nm VA AS B S8 0 D0 A K. R TEC T 1 A R A B R A U TR 80 A%
1 HERE, A3 AT 5 B I SR e TR, DA TE AU AR AR L DA R R O B Al AR s AR o i £, THAE 2 A
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FRE SR EIH T . REEZERIH RN v=232 520. 966 20 —21 613.773 82, r=0.999 8, 7F 0. 5~
64 pg/mL KRN E RIFAMERXRR:; RESITRIATEA y=17 984. 273 652 —20 044. 097 60, r =
0.999 9, 7£ 1~128 pg/mL WREETE BN 2 RIF&MXR.

Vo T ) 2 P s A s o A R R 0 SR R 2 R 0 T €00 IR O 1 Sk 0 T RRL L D0 TET R 9L A
By LI R vl B o R AR bR bR v i e, THSE 2 AR X IR S AR ERIE AR, AEERBIA RN y=
33 803.743 801x—17 723.041 828, r=0.999 821, £ 0. 5~ 64 pg/mL ¥ L H N & B IFLE LR
KEHEFBIAGTFEN y=18 669. 680 731x—16 520. 198 296, r=0.999 9, 7E 1~128 pg/mL ¥ & {5 Hl
PR R EC R,

AEEFHEYCR A 91. 7%, RSD=3.32% (n="5); KEFZFHEPFEN 93.5%, RSD=2.64%
(n=05). LR T B BRI 7 2 MR A — 3, R W] 2 Fh (a4 55 1 1 B By ny il e HEwf B2 . e
g FHF A5 b AR R S T RNR o R 08 A (A 2).
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5 R A e 1 )£ A 300
T 45 2 07 X0 T 4% 5ol
fid . B SR 638 4 1 2 AT . AT

a
a
SR T S FE 437 2M A 7 5 % W BB 2007
AR R AR B A 2 B A O A 150}
GERER, FEAREHEARFM BB, & 0l b b
IS e Oy L e e N .I . .
ot M40, LA B 4% 2 AN B R T B .I
T ) T S O A 2 G 2 0 - - -

- ot —m—  —g-w  —F=a
%;Mﬁ[};'ﬁiﬂ\j %iuf? . ﬂfzj;jf R AL R 27 22 AT B P 3L (p 0. 05).
;gii;iﬁ?fg%;ﬁg%;;%g 3 RRAENEHE RS ENAE SN RE NS
RS B R I L R e A B T, 7R — A R — 2 = R A b R A A T A R
—ZF— I, Bk 200 pg/g VL ECE 3.
2.3 ARAEMMBPEREEZENEFREENRESEKLN

ASHIF T e AL & H/INIE Rl A ] AT 4SRN 0 AR S B SRR A AP el B kR 20 S AERE, XX se ) A
THARE T AR RESZ R80T, SRER, ARZMME P RESFAARES X EES
s SR, R A RS B0 A Y Ll 25. 84~80. 76 pg/g. T AR B 7% K R A KU A G L o 18, 34~
50. 88 pg/g(FE 2).

BEARER BARREE

FESE/(rg.gh)

K2 FRFEMHHPERERNERETNRESY

i/ Bk R 4 R A Rk 2 AEFEN/(pgeg D REFER/ (pgeg D

JeH 43 NI 41. 8440. 04g 20.1840.03b
2017M-49 K o B R 33.2140.01b 50. 8840. 05n
2018 M-72 GRS 43.06=40. 10h 46. 2040. 061
CT2012-1 AR SR 64. 94-0. 30q 35.1140. 02
CT2012-5 LA S sk 49. 0040. 16j 33. 84+0. 09i
CT2016-1 HAL AR S BB 46.7040. 031 37.8240. 06k
CT2016-2 WAL AR S BB 25. 8440. 15a 18.624-0. 34a
CT2016-4 B AL AR S PR 56. 7640. 06m 29. 8040. 02h
g1 HE A AR 5 5 40.1940. 25f 24.1440.0le
hi 2 B A AR S i o 46. 42+0. 39i 47.6440. 22m
J-23 M A6 7E S B bk 38. 6440. 05¢ 34.1640. 08i
J-06-M A A8 S5 2R R 52.38+0. 031 29.2640. 12¢
=P M bR S 5 il 61.96+0. 26p 21. 68=40. 03¢
CT2013-1 5070 S bR 50. 930. 14k 22.1240.03d
CT2013-2 E QURUES R 37.8840. 03d 25.96+0. 041
CT2010-1 0 AR S LR 37.7240. 02d 18.584-0. 0la
CT2010-2 e QURUES R 38.2040. 03d 24.0340. 0de
CT2010-3 078 S LR 34. 8240. 08¢ 18.344-0. 0la
hEel Y 5078 5 59.3440. 15n 26. 3840. 031
Y 5078 5 80.76+0. 10r 21.60+0.07¢

T FBV B R NS TR R 3R 22 A8 e i 7 L (p<<0. 05).
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A G, TN AR R BRI I T R A G T 4331 80~380 pg/g A 150 ~ 1 040 pg/g""
T RAT AR R R RIS B A 0 i Ay A B 27.5~57.3 pg/g R 59.5~167.6 pg/gt . — LY
o AR B A BRI/ B T I R AR B0 Bl 38~240 pg/g Al 140~1 460 pg/g”, FIAEMET R A 45 R
() BT AR B0 6. 5~17. 8 pg/g ™. T LATE 2% W op 23 B 55 ORI AR B 1 10 O ek 4 e 1 AR g o L A
R BAR Y, AR T — DU A0 T A, SR L2 p R B 1 I B 2 B TR RS R R AR
HACAE R Rl Y 2017M-49 Bk R R R 25 R A I & 0 B0 T AR KA 1. A0 & B 4k 7 5 bk
CT2016-2 MR B H AR R4S R A DU - By Bk O ERR AR P —HFaiEsrfime, B
FERVARR AT OB, R BOR R RS R 3.7 A ALk A 23 s b By B0 i it
B 7R B A FRE X BRI & R
2.4 FREZFNFREHEREMEMEZEREATTHHRESHEZTUL

N T BRGS0 R X 2 R R S R AR R TR Y BRSO AR T AR AR
T A2 RO T 25 F R 2SR P B SR B DO R Rl A A — 2R, —ZF TR 2 =
WA LU R, S AT AR W aa AL IR A I AL B A8 h P Y T i Ay B M. 45 R R, FEARIE B
R R R R B 0 O A I A B R R AR AR R JE G T S A i R IEL 8 AR BE 48 b, AR
T B o B AR A — 2F i — 28 R 2 = b g B o RO A e e e (K 4.
TERIRE I BRI R I, AR Y & MR AR Y X S ARSI A R — B, AT AR i T A A
[0 64 22 5 LR 2R i op o e B A AT OS2 R 2R RO O 3 O RE 0 BT 4 2R R, R AR 2R RO F S
VRN B 7R R 75 3R AR B 1 o i MU L R e v 2 2 (1 5).

or 300r
BO0h D24h m48h 3 mOh O 24h m48h 2 23

~ 6gr . 250} B
o a = 200 R
3 40 4
i% S0k ;Sé 1501
W 20l 5 100f

101 501

0 — — 0 — —

&0t —F—H  —F-H —F=n & —F-H —F=H —F=
REEE REEE
R Rk ) AN 55 - R ) 5% 2 53T 46+ 2 X (p=20. 05).
M4 FRPFAEESENFEEHEREMETRESUNTL

2.5 FEEHEHREXEREARARLXE a5 u 3B

B B 4K o 0 SR AR 53 A .

M ARREE T MARS R EESD ek
BSBA KEFRREEEUIA G, AR T ;D 3or g
“JEIE AR D AVRCH R R R »r
WS aREK i e@En o &
PALs. CsC4H . CsiCLs il CCCoAOMTT @ 5[
N S S N ol
P RBEE . BER BN, XEEHTE g
o 01T A T Y 2R A S AR R i, BB B AEER REEE
FERY I AN, CsPALL, Cs4CL2-2 F1 Cs4CL3 O T kB ] /N 5 5 R [ 4 77 2 S A7 G 12 8 XL (p <20, 05).

Bk B FRAL, B —2F =M in CsPAL2 HE5 FESENFAESHEZREATHATHRESBTK
R Y 22 3k Tt B 2 PR AR L T CsC4H , CsCCoAOMT1 Hl Cs4CL2-1 132 35 76 0 - 3] 8 — 2 = nf- ) v (1%
AL TG L 6). fEFTRS A Ko v, Bk IR Rk B 5 W E A YA S A, (HES
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i g% P LR RN CsPALs . CsC4H M Cs4CLs W335 B -5 L2828 0B R B Bl 1 1) AR 38 A7 AE B Y
SRR X TRER T U R A N 2% 2 2, BRI A BUR Y T REk [ 2 Rhk e,
B 2k P 2 K K P 5T W RS A B 0 B RO A TR S AR G SE R

5¢ a 35

3.0t a a
i m 251
H M o0t
% Hﬁ 1.5f
z E 10t
0.5¢
— e ——— 0
ar —F M FoM S fant —F—r —3Foe = fant —3F—w o —F=
CsPAL1 CsPAL2 CsC4H
0351 307
030f 25t
i 0.25 ] | I
Ho20f g 20 . 2 B
® ® 15t a ®
= 015} bt =
Eolof z 10r z
0.05f 057
0 0
M M- =N an —F—m —F o —F= fan —F—m —F o =
CsCCoAOMTI Cs4CL2-1 Cs4CL2-2
5 g
4 = a
]
® 2r ab il b
B
1
: , ;
L R =L =L
Cs4CL3
AN [ A B ) /N T RN R RR 25 57 A e L (p<<0. 05).
B6 AREEENMFREHFAREXERERTBRENRME RHRIE
3 it

A FE S T T R RCHOAR I A i T AR R A R AR R A 0T R R R e T R
AN TR 7 I 1 A i ) 3 — 2 =D | g ROME Dy T NI R S 0 BT i a AR B KR S R AR R AT
(9 Bt o MO AL . SR RS R AR R A WA B R E & TARRE S R AR IHE SO L 13
T g R, AR R A IR IR R A T 9 B 0 A2 TR A 2R RO B da R /N, X 20 A A [ 2R
bt/ BB TR R R A A MAR R Y 0 TR 2 RO AT A I A5 R Bk R R R B R B R R R MR R A Y
4 5Tt 7 B 28 S R A AR R A R BT AR B0 18, 34~50. 88 pg/g, AR T Ui 4 U 25. 84~
80. 76 pg/g. SHER S A TR ) BOMTIE . — 20 X AR A T AR A B S Y i DR 3R R B U AT R
IS5 R RN, A o e L A R BB S AR RS H R BB ATF AR FENHCRR. BZ. W
TRMPESRREERNARRSH . HRA TR REIIR. G868 8 2% it D BEVE Lo I % F 2 B 3¢
WZ e MR EE S %,

S % 3k

(1] &, XIRMH, 55, . XK\ R Sorita pulchella LRKFEHHEE S RE KT /0 [J/OL]. WEg &Rk
#2245, (2022-11-11) [2022-11-20]. https: //doi. org/10. 16445/j. cnki. 1000-2340. 20221110. 001.

[2] WEICL, YANG H, WANG S B, et al. Draft Genome Sequence of Camellia sinensis Var. sinensis Provides Insights in-
to the Evolution of the Tea Genome and Tea Quality [J]. Proceedings of the National Academy of Sciences of the United
States of America, 2018, 115(18): E4151-E4158.



2 Euf, . X PEREEZEAFRALEF M ERA ML AR RS 21

(3]
(4]

(5]
(6]
(7]
[8]
(9]
[10]
[11]
[12]
(13]

[14]
[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

WRAE. Zmt D Re oy b A AR R AT [T, B BUR L=, 2004, 32(5)1031-1033, 1036.

YUE Y, CHUG X, LIU X S, et al. TMDB: a Literature-Curated Database for Small Molecular Compounds Found from
Tea [J]. BMC Plant Biology. 2014, 14: 243.

BARAE . Fah, MR, RARPYARRSEZNM R [J]. \ikies, 2009, 22(4)10-13.

BTV, R, LS HRESETME SN ERR [J]. R P 2P 598, 2012, 26(5): 66-68.

ARFH . REE. BHOF. . AEEENLE R B [T, 254, 2021, 44(4) . 873-876.

EERE, B, ZRE. RINS P AREE AR S ENE D ETSE [J]. 28 0 8r 20k, 2011, 31(6): 1137-1139.
WRar. FERAL T, & REEEYRR RS KRR RS T8 %0E [J]. &R, 2008, 34(4)593-596.
Rk, EmR, kA, . HPLC I T EMAR TR ERMAR S &= [J]. PESSK I 4E, 2012, 18(13):
67-70.

Wi, WER, WE. 5 3R T AmEEY T 8 M & sE [J]. Prggi, 2020, 18(6): 982-985.

MECE, BT, NIRRT, S T ABEPCRGRA RO MRS [J]. PRy, 1981, 12(5): 5-7.

sREEA, K, R, & TABEM AHBENS T EREE NN S mNE [J]. hEZERE, 2004, 39(12):
936-938.

RECE, EE. TAMSMN | CREFEZDPRMEN [J]. PEZy, 1984, 15(10): 30-33.

SN, YR R B R A B s R DR R WA WA N Ay IR AL (], AR, 2020, 31(T)
2161-2167.

SIWINSKA J. KADZINSKI L., BANASIUK R, et al. Identification of QTLS Affecting Scopolin and Scopoletin Biosyn-
thesis in Arabidopsis thaliana [J]. BMC Plant Biology, 2014, 14 280.

SCHMID N B. GIEHL R F H, DOLL S, et al. Feruloyl-CoA 6-Hydroxylasel-Dependent Coumarins Mediate Iron Ac-
quisition from Alkaline Substrates in Arabidopsis [J]. Plant Physiology, 2014, 164(1): 160-172.

PETRIDIS A, DOLL S, NICHELMANN L, et al. Arabidopsis Thaliana G2-LIKE FLAVONOID REGULATOR and
BRASSINOSTEROID ENHANCED EXPRESSION; are Low-Temperature Regulators of Flavonoid Accumulation []].
The New Phytologist, 2016, 211(3).: 912-925.

HAO X Y. TANG H, WANG B, et al. Integrative Transcriptional and Metabolic Analyses Provide Insights into Cold
Spell Response Mechanisms in Young Shoots of the Tea Plant [J]. Tree Physiology, 2018, 38(11): 1655-1671.
WANG X C, FENG H, CHANG Y X, et al. Population Sequencing Enhances Understanding of Tea Plant Evolution [J].
Nature Communications, 2020, 11(1). 4447.

HAO XY, DAVID H, CHAO W S, et al. Identification and Evaluation of Reliable Reference Genes for Quantitative re-
al-time PCR Analysis in Tea Plant (Camellia sinensis (L.) O. Kuntze) [J]. Int J Mol Sci, 2014, 15(12): 22155-22172.
b, SRk, BT, S, HPLC EME — LA RS HMA RS NS & [ #duRl ez, 2017, 56(1):
123-124, 152.

Witst, HPLC B BELEE R 2 SR P e S, ARET . ARES . MR, WamARpEx (1] B iF
2G4k . 2016, 43(5): 998-1001.

KR, X922, 2F/F, 5. HPLCUME 4 Fi T AMBEAN T RESF R ARRES TSR [J1. WEBHRE, 2004,
29(2): 94-95.

EH, HFER, K, . HPLC BRI E A 5 b i R MR RSN & [J] P EZm, 2019, 22(9)
1761-1763.

WULY, LVYQ, YEY, et al. Transcriptomic and Translatomic Analyses Reveal Insights into the Developmental
Regulation of Secondary Metabolism in the Young Shoots of Tea Plants (Camellia sinensis L.) [J]. Journal of Agricul-
tural and Food Chemistry, 2020, 68(39): 10750-10762.

RIEHE I HE



