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BRE R 21 FhEEREZHEE KL SR =5 K b IR

EAM, B ®m?, O OEWX, ZFhEW? HER?
("M AR B R R R P ST 550014
23N B AT GR AT R St 550014)

LHE "

WE 26N ThEF P RMBREFRENEDMN LS T 27 IR H 0T RSP 2 & 350 51 R 4 T AT 1 5
Mo RIAA R AR E & —vI AT/ L ) Bl B & 5 PR 3% (UPLC-Q-Orbitrap HRMS) #F 3% 8 8% 3F £ 40 & 4 AT Mk X
A, AR G AR AR & — B B = WA BT % (UPLC-MS/MS) M 52 2k 5 F 5 B BE 3 RS 2 S o475 ik, 258
21 AP E B RS LAE S A E AR 8 M A A 8 A L AEHRY R ESMERAN AR R PR
B BRI R AL & B AL £ K-glu—tha—glu & F % &, & &8 20 33.1%~578%; L 2 F BT 4 ETRS , HMHEEHFE
FRAK, B 6 MR LRGP KA H RS0 E T AR KM 5T LR T R T Rt 13 51 R PCA A AL H)
X 2 R R = 369 28 % BP-ANN 32 51 69 /& 7 & 4 100.0%, B4F 2] 2 FF BLIEAL 09 & i 2 100% 49 35 B B - K AL & 457324
(P<0.05) ; PLS-DA A Rl 4 /1 A 78.2%, i ik 8 T 8 A 47 & 4 (VIP>1) ; LSD AR A & SR FI 3/ # 5 4 100% , 5 L 3 i

EREMHEN 100%, AR ERAF BB RAATE > ERBET HBELAL
XK#i7 UPLC-Q-Orbitrap HRMS; UPLC-MS/MS; #vt; HEBAESF KLY, 55, BHR

XEHE  1009-7848(2024)02-0315-12

AL EA B IEAR R L, K& A
Wit | R A A R R i 1R e R HE B
FHZ IR PRI, s e & LS R CBTIRmE 2%
WRAGWmEASY, HhEmmEirEiay
(Flavonol glycosides, FGs) =% LUFEAF JE X177
T, 76 B B AR e ) C-3 AL WSS 04, B
A B RR AT 0 E AT MR T L M B R TR L A
R BT 0 o Rl (AR R SLRE R
A5 ) A =R, 24k CARGE R Z b
i et A S A 20 Z i,

B I P T SR AL W e A B P T T A —
HY T, N Ak BEIRLAG HE BR R R HRAE 25 A
& YU BUE AR E IR AR R AR AR
TG VRS A BRI RET, A B9 K 30 B I o 254k
B YRS B E A, S IR X 25 1 0 T A 5T
BRI, X 2% 1 v e BT A s A EL A T[] 18 R AR
FH 5 T B X5 255 17 10 8 R TR 00 308 46 B R Wt o B A
B U A A R B R R S S L
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B, EATRRRE MR X B, B2 1 4
AT AR LIRS, T X 2K 1 7
ol fy R

TROAE (0T — 5% SR A AR MG L 5 484
2T A8 OB P 2 A6 A W 4 TR R E R
B8, SR Hy T O (5 vk R RE H ) 32
I, AR X2 A G B R A R AL
Yyt Av A 85003 B AHER 5 o ORH (3 - i IR ]
ICEAR BAT B b RBUE & PR R
VeGP AP, S A I v B R B S A S W o0 B
P BRI Jy s = DA AT BT A (Triple
quadrupole mass spectrometry, QQQ -MS/MS) 1]
LU 00 1 B T BRI W 8 5 A R4 R A
JERNBE R 3 T H AR 5E S o 5 DUl
FF/75 L 7 38 BIF 75 43 98 5% (Quadrupole—orbitrap
high resolution mass spectrometry, Q —Orbitrap
HRMS) & — il i3 7 HF | 56 Jo 42k 31 A e 3R B8
(97 3% , BEXT AL W 2R AT RS o 50 7 i T
FBR 955 2R R0 B4 TEU3) R s 021

A ST BRI 2 A i 28 A5 1 3 f ok o
SRS BRI B R AT M, A o PR B AL S
= H Y AT B AL, 57 UPLC —-Q —Orbitrap
HRMS %54 UPLC-QQQ-MS/MS 43 #1245 - 21 Fif
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TR P 2R AL B W B SN FE BT YR . RS [
DX & 235 Hh B I B 2R AL G W O B R AT DU E R L
B, o3BT b e R Y 2R A G W Y 22 St KA
K, R FE KA /8 H1 (Principal component
analysis, PCA) . J5 [ f% 8 52 — N T 0 28 9 2%
(Back pagation— artificial neural network, BP-
ANN) | fife/ 335 H 5 (Partial least squares
discriminant analysis, PLS-DA)  Z&4: 315! (Linear
discriminant analysis, LSD)%5 k2% 11 i 22 70 H AR
B PRGBS S A 5 W Y 22 S e RORE SR
ERAS 7 0 ) KW IR A T AT A, O R AL
FARIC, DA s S B R Al 2 ) ) e A
P, A I R PR AT S A AL A o SR R IR 2
%,

1 MRERE
1.1 MRS F

R G (g ), 18 = B 50 A Al R
(BTG Ll ), 1l 22 i S B PHEE e A R A 5 58
B3 K S Milli-Q 2l K Bl 4 .

Wik Kz 28 -3-0-15 % B - B BERE 1T (Q—glu—
rha) bR vfE 5L Wi 2 -3-0 2K LB (Q—gal) b
HE W R 38 -3 -0 -1 % BB T (Q—glu) A5 #E & |
4 R -3-0-H E - R (K-glu—rha) b5
L LD A 3 -3-0 -1 4 BB T (K—glu) A5 4E &
¥ =98% , I % 3 S BHE A A BRA ]

ZEURE R I SR 6 AN N T A A
PR AE TR 40 HERERAS , ¥ 2 Y 2k i i1 7
AR AR S, Hod s SO X 13 VR A b X 4
HEVK ; B R L IX 6 LUK ; 35 75 m i IX 4 ik 5 FH
DX 5 UK B9 2R e kb DX 8 IR,

12 NE5EF

6470A =T U ZLAT BTG4 1290 A 55 80 AH
A, SEHE Agilent 23 A ;Q-Exactive HF-X Y
e FF — 7 R 37 03B B 5 40 BE T R 48 2% Dionex
UltiMate 3000 38 /& 20 A 3% R 40, £
Thermo—Fisher 2% & ; GM200 JJ = HF B 5 #5E { , 7l
Retsch 24 W] 5 # 7 J 1 Ue 4%, TGRS 8 7 4L
WA RAF ;UMV-2 28 RiER A4, L
AU A FR S W) s Milli-Q 2li/K#L, 3% E Milli-

pore 2N H]

1.3 Fi%

1.3.1  ARUMEEREC S HERFREL Q-glu—rha Q-
gal . Q—glu K-glu—rha Fl K—glu #54E &, 4051 H
i i 1) BT B MG A 1.0 mg/mL f 6% 458 T -18
CIRAF . T4 T0% 5 By TR % 28 o e
4 0.02,0.05,0.2,0.5,1,2,5,10 wg/mL il £ #x 7
TAEW, I R

1.3.2  UPLC-Q-Orbitrap HRMS 43 #7514

1321 fa3% ZORBAX Eclipse Plus—C18 {1 i
(150 mmx2.1 mm, 1.8 wm) ; i8I 4 A:0.1% 2. iR
KW, B LN 5 7 ;0.3 mL/min; 72 .35 °C; i
FEH 5.0 wh; B6 B2 VeI - 0.0~2.0 min, 2% B;2.0~
8.0 min,2%~20% B;8.0~28.0 min,20%~65% B;
28.0~35.0 min,65% ~98% B;35.0~37.0 min,98%
B;37.0~37.1 min,98% ~2% B;37.1~40.0 min,2%
B,

1.3.2.2 FEil A e 55 B 7 U (HESI) , 75
TR B IR 350 °C; B P IR . 325
°C; M4 %5 HL K 2 3.5 kV; 85I 2 < 180 mL/min, 5 Bf
<45 mL/min; FHFGAL A Full MS-ddMS?; R4
il :m/z 100~900; — % 414 73 BE £ .70 000; — 2%
T BT A0 P17 500; 10— 1k ff 4 GE &
(NCEs) :40 eV, B EEHE 1T 240 & W ik {5 5 I
# 1,

1.3.3  UPLC-QQQ-MS/MS 43 #r 41

1.33.1 fai% ZORBAX Eclipse Plus—C18 &3
FE (150 mmx2.1 mm, 1.8 wm) ; Hish A A:0.1% 2 R
KW ,B: LN 5 i 0.3 mL/min; #3535 C; i
FEAE 2.0 WL B B Ve .0~0.5 min, 5% B;0.5~2.0
min,5% ~16% B;2.0 ~3.0 min,16% B;3.0 ~13.0
min, 16%~18.5% B;13.0~13.5 min, 18.5% ~20.0%
B;13.5 ~14.5 min,20% ~60% B;14.5 ~15.0 min,
60% ~90% B;15.0 ~17.0 min,90% B;17.0 ~17.1
min,90%~5% B;17.1~20.0 min,5% B,

1.3.3.2 Juik  HLmEgs B 1R (ESD), 7 B F 44
R 22 SOy Wi (MRM) ; BANAT LR . -3.5kV;
S ALAS 7 :68.95 kPa; TR W . 10 1/
min; T8 ORI R <300 °C; 55 23 BB
FHEH R E R T E T,

1.3.4  HEMATAL I iR S 2B R S I 425
pum FLAR A FREGAFE 1.00 ¢ F 50 mL 2048
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o HERT A 30 mL 70% B RV, A 15 min,
W HESR T 10 min,5 000 r/min %50 10 min, B _E 5
W AL

1.3.5 s X558 53 R Excel 2016
Ji s PR 22 i 0 3 843 43 R Origin 2018 B
fh gt i 2224 % ChemDraw 7.0 Wi ; 2 R B3
PRSI BT 7 0% 3 Bk — N T4 22 X 4% 43 A R 1
FI R H] SPSS 22.0 A5 A f5c /)y — 3 A4 531 43 7 ffE
FH SIMCA 14.1 i,

2 #R5WE
21 EMBERERUEUNBRIENSSE

A E R AR AR A2
LR E AW RS B2 T B B 28 ) S oy o
T A B X 2 I e R AR A A AT A
B9 RIS e 150 mmx1.8 um A (35 FE |, I X5 3h
AAZH B R LR IR BEAT T T e pidl, M &
N6 -0.1% LR /KR T shAE R A6 B R 21 Fof
A Y AT UENE ok, A B B B 1
LEAAE T G
22 HEMBEHEERLEWRIRA

FRAE A0 G W 10 235 K R B A A, 4 =
T AN (] e RO S G JB e S 2 AR N D R
FEW D 16 i A0 SR LB 162 u, B2 b
WD 146 u BTRABEIR D> 132 u 5224 oY %
B 2-3.18.250 o 2] Mk I 2500 O [ 40 S A AR A6 VA
AR T B AT, 2 FURE BB € e i
[i) 4 B 88 A A (O T, D I e AP e LA >
ZJHE

52 K Fl UPLC—Q—Orbitrap HRMS i # i it
WEH AL G AT o3 b, WG A5 b AL S 2 A
A 5 PR B AL T A (R
() O B st ) RE B 7 S AR AE R B 1) o T, OF
55 A SCRR AT FE AT, e ) 21 Fof i i s 256
AW HATRAERIN B 2 R Q-glu—rha—glu — %%
i
2.3 UHPLC-QQQ-MS/MS 77 %2 iE

fift WG SE 1 5 s 400 Jo 2 N7 1) 2 o v
F177 952 e SRR — A5 FF | 48 1 57 19 23 BT 7 ik
Gy AT bR i 2 | E A R A bR RO E 25 2R
F]FE R E 0.02~10.00 pg/mL B35 F A A7

F X107

FREEX107
Abundancex10”

o
T

o
n

0.0

7 8
I 8]
Time/min
¥ :1. M—gal-tha—glu;2. M—glu-tha—glu;3. M—tha-glu;4. M-

gal;5. M—glu;6. Q—gal-rha—glu;7. Q-glu—rha—glu;8. Q-gal-rha—
rha;9. Q—glu-rha—rha;10. Q-gal-rha;11. Q—glu-rha;12. Q-gal;
13. Q-glu;14. K-gal-rha-glu;15. K—glu—rha—glu;16. K-gal -
rha-rha;17. K-glu-rha—-rha;18. K-gal-rha;19. K-glu—-rha;20.
K-gal;21. K-glu,

1 ZFEP2IMEMBERTRLEYNEIEE
Fig.1  Chromatograms of 21 flavonol glycosides
in green tea
[Quercetin] (/A\‘/
6 Faorosest =——— /"N SN
5 -
[Q-glu-rha-glu]
4 77119928
=
£sl @b
=
<
<
=
22+
= [Q-ghrha
609.14659
1 -
0 ‘l 1 1 1 1 1
300 400 500 600 700 800
A LG

Mass—to—charge ratio/m -z
B 2 Q-glu-rha-glu Z & RiLE
Fig.2 MS? spectra of Q-glu—rha-glu

KEBIRT 0.99; I A R InAR L i by o &b i
17 6 WAFATIEER: , AR MR TR 79.3%~106.5% 2
(], FH X6 A o s 25 7 3.6%~7.9% 2 18], Ui B 2 57 1)
SE B AT T VR B IR R A
24 EMEHEEEUEYNEERZE

IR B T Ak ) B T T 25 A0 I b
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it B0 | SCHR 4B 17182426281 2 SR P AR X E S 1Y
PR AT B, RO C A b o B B R
Al G W0 L TR M 2R AL B W R AT AR X E
i, ARWFGELL Q-glu—rha S5 56 H B %A bR
Y o A B R A S T A E L BCE AT
BRED) 5T 5 b B I A 2R A0S ) R A B v T
VEVE WL, % FCAE 2 v A 5 R A 1A 2 1 0047
25 FMHHPEMBREERLEYNEE

7 2 MR A [F) Ml X 4 25 v 21 Tl o R Ao
FAEY R & B, RGN R ANOVA £
B A e R, AHERAE I E 2 i, ik 2 0]
Y, AN TR b DX £ b B I R 2R AL A
THAAEZES, B VU R Hb X SR 2% v S v R R
i ey, T b DA T I P i A
1€ 21 PO K—glu-rha—glu & &5, A&
7 1Y 33.1%~57.8% ;) —gal —rha—rha V- % & i
%53 FlORE Y b LU 2% SO & e, O
FERME Mg R ME A A R A A R 2 L=
BEH 3 & S, IR P& R
R H BT

ZE S T R R, BV R b X SRR AR
H L R SRR AR OB LA R
T S R R T HE X (P<0.05) , 5t FH
M DX S 5 P11 6 2R B M X 4 2 v G o T B Y L1
ZRFENEH BRI S R R E R (P>
0.05) ; 5 74 7 b X 25 255 718G 2 1l 3t DX 45 2% v i g
FMEH S RS T HE X (P<0.05); 5t b
a2 =i S i B S T HEHIX (P0.05);
T8 SCHI X S 2% R S R M DX 5 R R T RO T
W g RME T AR R LS R R
B =R SO 22 5% (P>0.05) .

6 A~ ML X £ 5 5 T 21 FIFEF b Q—gal 1T K—
eal & A 22 7 HR B (P>0.05) ; 5 75 /i IX.
255 Q—glu M—glu K—glu-rha il K—glu 1% &
BE T HE LA X 45 (P<0.05) . 5t B X
s K-glu—rha—glu & &t 3% & T HE LA H
X, B 21 R G & iom .
2.6 AEMXEZIFRIRF S
2.6.1 EWorHr(PCA)  (EHEAT W 0T 2
B, JEXERIRAEA IS AL 5 W RE AR BEAT HIE
Hotelling’s T, Range %902 % FH —Fh & 9 #) 2

DIk YRR T, I 5 (99% ) (I, B %
FEAR G HEREAR B AR 2 5, S5 n1El 3 fr
N GAEAEAR R AREL T, 16 5L (99%) 1, B
TE Y S AR AT ] T B0 A B R A ST

AR 2 TH 5 A 4> 2 o LA I
FALE YR & B 8 0 PCA K ) BH 4
AN b B R B 2R AL S WA L TR, DU
i AR R A AR R 2R K4 BoR T
P 25 N [ B2 7 8 258 I B A5 40 1 i A 2 8044
BIARER 6 b XA 2% A it 19 T 228 4 1) 7 22 DT R
HREY 42.19%F1 20.2% , R T7 2% STHRE N 62.3%,

ML da HAT T, 6 A i IX ) S 25 R R )
SHMEAWIR 2SS, SRR RIFRER
ZAEH I E B, PCL A1 PC2 P16 A~ IX
ZRASRE AT B A R RS AR DX BB A
P ab B2 P rb ol UL 3122 48 1 7 1), PC1 A
PC2 "1k K-gal Fll Q-gal STlkE/INN, e &)
TR R T 0.2, BEAFAER M Tk &, 25 b, A
[F] 7 by 2 25 4 ot ) AR 90 0 P B 2R Ak B W 0
#E4T PCA I HT
262 BP NT M4 s34 (BP-ANN)  fii ]
SPSS # A #E4T BP N LA M4 53 B, BEPL A
T0% 28 HHREANE N 2R AE , AR 30% 45 M+
AAE R AL XF BP T 2 0 26 43 B 455 780 1) 30
SIVRE T3 AN B8 S #E AT T PEM . S5 R A A
AR BZ TR 21 A RG240k 13 4
F R Z R TT o 6 A, B2 2800 1,

FE 3 AT AR T 2 A i A AR SR
6 A [a] L XA BT A 248 A o TRl 8 1 R 38
100.0%, 5B BP A T 28 9 265 73 M 52 T HL A7 A2
S Ay I o AR A Y e Y R AR A )
VAT (K 5), M A i B AR T 80% Y 1k
22hricH 9 4, 53 38 K—gal-rha-rha . K—glu-rha
K-gal K-glu K-glu-rha-rha K-gal -rtha—-glu M-
gal -tha—glu ,Q—gal -rtha—glu fl Q-gal-rha-rha, H
1 K -gal —-tha-rtha 1 K-glu-rha 1 & % 4 ik 2
100% .,
2.63 i/ EA G (PLS-DA) A
ET AR 225, Bt R PLS-DA, L) 21
ol B I P 2R A B W) HAE R (X)), 6 D HLIX 2R
TER RS & (V) 57 PLS-DA S sl sl 2553
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Fig.3 Hotelling’s T, Range plot of green tea samples
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Fig4 PCA plots of green tea from different producing area based on the content of 21 flavonol glycosides
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Table 3 Model training and prediction results of the BP—~ANN model

A% WA A

BLGER WAl F Bhasnd LEa%F wMaFr LEAHEEF ERHE/%

Y| %k H L GEF 12.0 0.0 0.0 0.0 0.0 0.0 100.0

A= % 0.0 3.0 0.0 0.0 0.0 0.0 100.0

el S5 0.0 0.0 3.0 0.0 0.0 0.0 100.0

TG g 4R A 0.0 0.0 0.0 2.0 0.0 0.0 100.0

SHCE 2 0.0 0.0 0.0 0.0 3.0 0.0 100.0

B R B 0.0 0.0 0.0 0.0 0.0 4.0 100.0

BT 5 /% 44.4 11.1 11.1 7.4 11.1 14.8 100.0

) 3K, LS 1.0 0.0 0.0 0.0 0.0 0.0 100.0

L=t S 0.0 1.0 0.0 0.0 0.0 0.0 100.0

Wd g% 0.0 0.0 3.0 0.0 0.0 0.0 100.0

G d LR 0.0 0.0 0.0 2.0 0.0 0.0 100.0

wrmgER 0.0 0.0 0.0 0.0 2.0 0.0 100.0

Bk R 0.0 0.0 0.0 0.0 0.0 4.0 100.0

BARE 5 /% 7.7 7.7 23.1 154 15.4 30.8 100.0
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Fig.5 The variable importance of BP—~ANN based on the results of 21 flavonol glycoside compounds
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Fig.6  Comparison of the PLS-DA analysis results of green tea samples from different regions

2.6.4  ZMEFIGNAHT(LSD)  LSD LA 21 Fh % i i HER 2R 100% ,6 45 Hi DX 45 I 19 38 SUB0UE 45 S o
TR N AZR 6 M GEIERNE AR,  #%N 100%, H {828 a8 75%, Ut
AN FUNAELHY | ST )7 75 R Fisher BRECAIZE X BH FH 4 2 40 5310 X6 AN ) 77 b S 255 1) 040 1) 200 51 %
Ko 2 4 Al BRI X g R P L R A )

x4 ETENEEERLAYVIENTZMIEANER
Table 4 The discrimination results of tea based on the content of flavonol glycosides

Tl 20 5%, R

il Bt
HNF MIRE Lokl BOagEF RRR% BAansk
i L LD P 13.0 0.0 0.0 0.0 0.0 0.0 13.0
A= 0.0 4.0 0.0 0.0 0.0 0.0 4.0
LGS 0.0 0.0 6.0 0.0 0.0 0.0 6.0
G 0.0 0.0 0.0 4.0 0.0 0.0 4.0
FRCE +:S 0.0 0.0 0.0 0.0 5.0 0.0 5.0
LS 0.0 0.0 0.0 0.0 0.0 8.0 8.0
5% LR 100.0 0.0 0.0 0.0 0.0 0.0 100.0
EEREE S 0.0 100.0 0.0 0.0 0.0 0.0 100.0
o k% 0.0 0.0 100.0 0.0 0.0 0.0 100.0
RS ES 0.0 0.0 0.0 100.0 0.0 0.0 100.0
VECE S 0.0 0.0 0.0 0.0 100.0 0.0 100.0
BRd kA 0.0 0.0 0.0 0.0 0.0 100.0 100.0
RS H i b it LG &S 13.0 0.0 0.0 0.0 0.0 0.0 13.0
AR 1.0 3.0 0.0 0.0 0.0 0.0 4.0
g kR 0.0 0.0 6.0 0.0 0.0 0.0 6.0
B 0.0 0.0 0.0 4.0 0.0 0.0 4.0
EREEES 0.0 0.0 0.0 0.0 5.0 0.0 5.0

LR e 0.0 0.0 0.0 0.0 0.0 8.0 8.0
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B 5 /% # Lg% 100.0 0.0 0.0 0.0 0.0 0.0 100.0

LIRS /S 25.0 75.0 0.0 0.0 0.0 0.0 100.0

RGeS 0.0 0.0 100.0 0.0 0.0 0.0 100.0

G d Sk 0.0 0.0 0.0 100.0 0.0 0.0 100.0

SRCE S 0.0 0.0 0.0 0.0 100.0 0.0 100.0

BARBER 0.0 0.0 0.0 0.0 0.0 100.0  100.0
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Identification and Geographical Traceability of 21 Flavonol Glycosides in Green Tea

Huang Yongqiao', Gao Liang’, Wu Xinwen', Li Zhanbin?, Yang Changbiao’>, Mao Minxia'
("Guizhou Testing Technology Research and Application Center, Guiyang 550014
*Guizhou Academy of Testing and Analysis, Guiyang 550014)

Abstract To distinguish the diflerences in the types and contents of flavonol glycoside in green tea from 6 production
areas, and explore the feasibility of flavonol glycoside for geographical traceability of green tea. In this study, the quali-
tative identification of flavonol glycosides by ultrahigh performance liquid chromatography—quadrupole—electrostatic field or-
bitrap high resolution mass spectrometry (UPLC—Q-Orbitrap HRMS), and a quantitative method of flavonol glycosides in
green tea was established based on ultra high performance liquid chromatography —tandem triple quadrupole mass spec-
trometry (UPLC-MS/MS). The results showed that a total of 21 kinds of flavonol glycosides were positively identified in
green tea, including 5 myricetin glycosides, 8 quercetin glycosides and 8 kaempferol glycosides. The quantitative analysis
showed that the content of flavonol glycosides varied from different producing area in green tea, in which the content of
K—glu—rha—-glu was the highest, accounting for 33.1%-57.8% of 21 kinds of flavonol glycosides, followed with the
kaempferol glycoside, while content of myricetin glycoside was the lowest. By analyzing the differences and correlations of
flavonol glycosides in green tea from 6 production areas indicate that they can be used for geographical traceability of
tea. The green teas from different producing areas could be effectively distinguished by PCA. The precision rate was
100.0% for BP—ANN recognition, and 2 kinds of compound markers for flavonol glycoside were acquired with 100% im-
portance (P<0.05). The predictive ability of PLS-DA model was 78.2%, and 8 biomarkers (VIP>1) were screened out.
The entirety precision rate was 100% by LSD model, and the precision rate of cross validation result was 100%. The
results of this study may provide scientific basis for the study of geographical traceability and chemical classification of tea.

Keywords UPLC-Q-Orbitrap HRMS; UPLC-MS/MS; tea; flavonol glycosides; identify; geographical traceability



