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g X I A R A BRI 22 K R T AR Y S A AR R AR TS i B T DA B R T
S F L AHEARIR H pH & AR AE AR I TSR IRy . R AR AR IR R, AR R 5 e D O
EAT LR 5 [F) I 2 DX AT A B 2K SCAR D s R iR e R 2 T 20 A R 2R g A= . = TR 5 &
F18 ° J2E DX RO i — 20 R AR 1 SRy # A o 3 — A A R R AR R B 2 I B ) e A R S (R

ABIETE L # = J2E IX 4% 2K N WETE X4 2R UPLC-Q-TOF/MS 23 #r Ho Ak 27 Wy it 4l 25545 i ] PCA A
PLS-DA., i & i 28 MR AR A9 45 AR 22 52 AL & W0, OF BEA T RE B 20 W7 L SR R M 20 M 288 Al 2 120 55 el 80 A S 3 s
AT X3 e J2R DX 2 25 b B YR Y 2 25 WA, 0 — 25 g U 7 2 BT K™ i IR R (S %

1 MR5EFE

1.1 #R5iKH

AR5 T FH 0 8 S R A 7E df (chlorogenic acid) 2 T FR #E & Cratin) L WIHE R #5 M & Ccaffeic acid) R E BT
LA & % & T 8 B Fr #E & Cepigallocatechin gallate, EGCG) . 2% 8 Fr #E i (theophylline) . #it &7 & 5 #E &
(quercetin) ¥ [ 1 I J5 A= 9 BE 52 47 BR 2N &), A5 o & 10 40 B 359 R T 98 %4, mhn mE BRI R ofE & 7% W Ccaffeine,
1 pg e mL DR A FEE AR A RN A LSRR AR & (L-malic acid) . % & F B2 A5 fE & (gallic acid)
M JROLAS B8 B E & (protocatechuic acid) W B FF E & 525 M E W, A LIRS AR MR R L5 17010122,
PR BB R 2.5 pmol « mL™ ) W F 2E R (A6 50 BH# AU 88 A BR A A, R (formic acid, Sigma-Aldrich 2%
A L5 . 156068) I H Sigma-Aldrich A5, Z g (LC-MS 2%, 4t %5 . 155753) I (LC-MS 2%, 41t %5 : 146503) Fizk
(LC-MS %, #it %5 . 1.-12968) I [ 32 [ Fisher 22 A,
1.2 UE5EE

A5 T il FH 4 % 5 £ 45 - Triple TOF4600 & 43 BE % & 48 (36 E AB SCIEX A A, fit LC-30AD i &2
WA Z 48 (H A SHIMADZU A H]) ; API4000 = 8 PUZLAT BT & 4t (35 E AB SCIEX A R, B LC-30AD # = 4L
WA R G (H A SHIMADZU A7) s JY92-TIN 75 i3 48 it 8 AIL C7° BORT 2 A W RHE Ry A BR A 7)) s BS224S
F K (sartorius) ; XS105DU HLF K HFEEFI-FC R £ ) & sigmal-14 B0l (Beckman)
1.3 A&
1.3.1 #HRAlE

AR S B AR T R A A AR A S L S R T 3 R B G AR T R B A AR R 35 AN & i b s 14 4
A5 IR i DR R AR TR TE SRR RO ARE S R AR OB 21 TR 1.
1.3.2 tHABTaiE

A RE LT R R R 80 H I B RE S R 2 1.0 g AR R 1+ 1 I B KRR €A £ 10 mL
BT A0 AR R AL R 3 min 5 PR R EORCE 0 (9 000 r e min )10 min fFE_EIERGE 0. 22 pm JEAR,
R 3 VA TR
1.3.3 tHREBRRWEE

3 L) 10. 0 mg ZRJFE R AR EGCG A T it R RILZE R MERR L J5 LS R IR B F IR A L3RR
H BV 5 45 2 10 mL ARG AR v S VR . P ) Y I e i v R % RS P %8 0. 1 g » mL L AW (AL A
YHE AT VAU o WIBORR RR I TR 5 s T R B R A T L A R TR TR B A T A M 50 p L I EEE A R
5 mL, AR A bR SO A . & B RO IR SR LB 1 mg - mL " IR G AR ME R A TR AR B R 2 5 1
B R K A VR B 2R 0.5.1.5.10.25.50 F1 100 ng » mL ' &5k & H,
1.3.4 oW&EH

T 0 T S PEROE SR AR . UPLC 44 R LC-30AD M SO AH (i R 40 (il A N JEZ 1] ACE Super
C18(100 mm X 2.1 mm,2. 6 pm) ., FZHHH N 2 mmol « mL " BAEREE (& 0. 1% HIR) (A)-Z I (B) , % 6 i Bk i
T RS LB B AN 15%031. 0~7. 0 min 4K 85 %, JFFFZEE 9. 0 min; 9. 0~9.5 min, B AL 15% , Ffgk &
11.0 min J5 &1k, ARG K 300 pL » mL s R N 30 CL#EEERF N 2 pL, Triple TOF4600 #5439 il &
4t 53 9 % H ESIFIDA-Positive fil ESI-IDA-Negative 23 #T#2X , ¥5 S < 71 55 psis 5B K 1 55 psi. KA KK
25 psi, Z5 A0SR 600 C, flE 48K 120 8 psis K I HL 4302 5 500 V RT—4 500 V., 3l 4 filf 4 fiE 1 53 51 hy
(45415) V FI(—254+15) V,
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= PO AT RS B AU R . API4000 = E DU ML AT % & 48 43 3 R ) ESI-Positive-MRM I ESI-
Negative-MRM #EACR AR G 1 73 B 8 5% W36 3) B 1 55 psi, Fl B SR ) 55 psi VAT UE S 25 psin 54K
IR 600 C, MK E SN 8 psi, Kl B K458 5 500 V Fl—4 500 Vi EHBEEN 15 V,
£1 FHEREE

Tab.1 Sample information of Chongqing green tea

A= E2 ) T 3 7 b b X3
cha-02 KT B ZFRA Gl e WAL
cha-03 TEVLGAE R K N
cha-04 T i = U Ei; WAL
cha-06 HE & 4 5% PRI VR
cha-07 &FIBGE KR AR e
cha-08 5 YN AR
cha-11 EERE Rk N}
cha-13 KA PRI v R
cha-14 1] 3 0 PR WAL
cha-17 AN 55 % &R gy
cha-18 TER R4S &R F AR
cha-19 Bk gk HREL N}
cha-20 = U T 2 PR WAL
cha-21 (BRI S &R K ]
cha-23 BEFH PRI RN
cha-24 TR 18-S HREETL vy
cha-25 AHE A R = I ARk
cha-26 GEIECE 2SN PRI M ]
cha-27 FERFEBR PR R 7R
cha-29 R ER HERFE I i AR ™
cha-31 L 30 R R 4K 2% Gy RURE v

1.3.5 REHW

Xt AR BURE il 24T UPLC-Q-TOF/MS 731 » 2R BURE fy 2 3190 8088 185 One-MAP/PTO HFF & ORI 15
AW EAT BRZA 7)) 98 B G 4R VT B B peakview #EAT 3 %E 73 Hr . 4 L KON D B 46 /N F 538 F L 3R
WS 43 W B 1) ¢ 5 K5 51 %38 5 SIMCA (Version 14. 5, Umetries) #F 47 3 B4R 23 815 R A SIMCA 43 1 k44 vh
PLS-DA #4748 . 45 3] 28 8 #% 52 8 T4 (variable importance in projection, VIP) (B, B &S & # VIPEH KT 1 /Y
A AR N DR 3 B N A . SR AR M R RRAE M 22 5 A R R G R IR A R AR AT R
Br. ok 22 5 o A UL R H AR G0 B O3 A R AT i BB A (] 2% AR A op 22 SR AR )
1.4 HiE4hE

A BT 45 R S E B T 45 R K A GraphPad Prism 8(Version 8. 0. 2, GraphPad) # 4 #E 47 8045 4t it
LSRR S A Al 2R AT B R 2R T 22 20 B FUBUI T-test A 56, 24 p<<0. 05 I A8 R B A Ge it 5 24 p<<0. 01
I o3 g R B BRI ST B L,

2 #R

2.1 UPLC-Q-TOF/MS 4 #7
UPLC-Q-TOF/MS RE#E 75 /3 Hr 58S 1~ 0 (2335 45 1 10 1) IR 31 48 200 6 S 3% , 4 W7 0 oA 0 o g 4L 2 B B 43
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FMERE

FsJ 1] fmin
b HAEFEX
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Fig. 1 Total ion chromatogram of green tea samples under HR-MS in different modes

T M Gl — BT B R T A A G A B SR One-MAP/PTO BAFF & 58 B — 2 5% $2
O IR A7 G W | Ak A2 RITIGE DCINE L 2545 peakeview JI BT B UGS B0 47 400 0 . O BA AT MIS2 B 1 7 9 5 22 or , #4538
SO 7/IDNIUR R i o AN 1 KV N o O
A S8 MR U Ak 2 o B RE PR O A L JEA E 64 R LS WL AR LR 2.

AT FE R A I I 2 B 12 Fif s (R A o A0 45 22 Bl A R R L AR 2R B R R BRIy . R A AT
A S phy 5 Ik o AT A B 0 e R B X R A DR A3 A A IR L LR TR R R AR IR E R

TR B R 5 B AN SRR X L BEAT AL S W A e . ad ad o)
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Tab.2 Chemical composition analysis results

Pos/ Neg/
¥ 4 Y44 b= SrFHE 1 :

(mez ) (me*z )
Compound-01 (A7 caffeic acid CyH; 0, 180. 042 26 181.049 54  179.034 98
Compound-02 AR iR cinnamic acid C,H; O, 148. 052 43 149. 059 71 147. 045 15
Compound-03 PR uridine CoH, N, Oy 244.069 54 245.076 81  243.062 26
Compound-04 % 2 R tyrosine C,H,; NO, 181.073 89 182.081 17  180. 066 62
Compound-05 B NER phenylalanine C, H;; NO, 165.078 98 166. 086 26 164.071 7
Compound-06 TEHR syringate Cy Hy, O 198. 052 82 199. 060 1 197. 045 55
Compound-07 Xof % B 2, 15 H g methyl C,H,, 0O 166.062 99  167.070 27  165.055 72

4-hydroxyphenylacetate

Compound-08 i R caffeine CyH,, N, 0, 194. 080 38 195.087 65  193.073 1
Compound-9 VLiRER myricitrin C, H,, 0y, 464.095 48 465.102 75  463.088 2
Compound-10 G e E astragalin C, H, O 448.100 56 449.107 84  447.093 29
Compound-11 25T theophylline C, HsN, O, 180. 064 73 181.072 179. 057 45
Compound-12 o A 2 palmitic acid C:H,0, 256.240 23 257.247 51  255.232 95
Compound-13 2 JR R chlorogenic acid CisHis O, 354. 095 08 355.102 36 353.087 81
Compound-14 EICIRER theobromine C;HgN, O, 180. 064 73 181.072 179. 057 45
Compound-15 (—)-REEFMILAEK  (—)-epigallocatechin C;H,0, 306. 073 95 307.081 23 305. 066 68
Compound-16 ILE#E catechin C,,H,, 0, 290.079 04  291.086 31  289.071 76
Compound-17 FTILKHE epicatechin C,.H,, 0, 290.079 04  291.086 31  289.071 76
Compound-18 B e LR afzelechin C;H,O; 274.084 12 275.091 4  273.076 85
Compound-19 —EAMBE dihydromyricetin Cs H, Og 320. 053 22 321. 060 49 319. 045 94
Compound-20 -3 dihydrokaempferol Cis Hy, O 288.063 39 289.070 66  287.056 11
Compound-21 HEE (+)-aromadendrin Cis Hy, Oy 288. 063 39 289.070 66  287.056 11
Compound-22 R myricetin Cys Hyo O 318.037 57  319.044 84  317.030 29
Compound-23 Wi Kz % quercetin C,;H, 0, 302. 042 65 303.049 93 301.035 38
Compound-24 11125 B kaempferol Cy; Hyo O 286.047 74 287.055 01  285.040 46
Compound-25 B 3-hydroxyflavone CsH,, 0, 238. 062 99 239.070 27  237.055 72
Compound-26 44 % Bl vitaminB1 C, H;;CIN,OS  300.081 16  301.088 44  299.073 88
Compound-27 BETFR gallic acid C, H; 0, 170. 021 52 171.028 8 169.014 25
Compound-28 6 2 R tryptophan C,Hi;N, O, 204. 089 88 205. 097 15 203.082 6
Compound-29 Y& B8 vitamin B8 CoH N;O,P  347.063 09 348.070 36 346.055 81
Compound-30 59 guanosine CyHy;N; O 283.091 67  284.098 95  282.084 39
Compound-31 5§ adenosine C,H,LN, O, 267.096 75 268.104 03 266. 089 48
Compound-32 LA R protocatechuic acid C,H,0, 154. 026 61 155.033 89  153.019 33
Compound-33 Mok 2 H exopolysaccharide Coy Hyy O 600.190 16  601.197 44  599. 182 89

Compound-34 Y4 % Bl1 vitamin B11 C,H; 0, 138. 031 69 139.038 97 137.024 42
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Pos/ Neg/

¥ 4 Y44 (=3¢ i : .
(mez ) (mez )
Compound-35 KA IR L-theanine C;HLN, O, 174.100 44 175.107 72 173.093 17
Compound-36 LIFEER shikimicacid C,H,,0; 174.052 82 175. 060 1 173. 045 55
Compound-37 2H = IR histidine CsHoN, O, 155. 069 48 156. 076 75 154. 06 22
Compound-38 BN ETFR pyrogallol Cs H; O, 126.031 69  127.038 97  125.024 42
Compound-39 4 K PP vitamin PP Cs; H;NO, 123. 032 03 124.039 3 122.024 75
Compound-40 B2 L-rhamnose CyHy, Oy 182.079 04  183.086 31  181.071 76

monohydrate

Compound-41 o] % Yk Pt allitol C,H,, O, 182.079 04  183.086 31  181.071 76
Compound-42 i R iysine C,H, N, O, 146. 105 53 147.112 8 145.098 25
Compound-43 SR AR isoleucine Cs Hi; NO, 131.094 63 132.101 91 130.087 35
Compound-44 R leucine C;H,,NO, 131. 094 63 132.101 91 130.087 35
Compound-45 4 dextrose CyHy, O 180.063 39 181.070 66  179.056 11
Compound-46 B mannose CsH,, O 180. 063 39 181.070 66 179.056 11
Compound-47 UL inositol CyHy, O 180.063 39 181.070 66  179.056 11
Compound-48 #i 4k #E B-h vitamin B-h CsH,, O 180. 063 39 181.070 66 179.056 11
Compound-49 &R L-glutamic acid C; H,NO, 147.053 16 148.060 43  146.045 88
Compound-50 i 2 R proline C.H,NO, 115. 063 33 116.070 61  114.056 05
Compound-51 JEN Y guanine C; H;N; O 151.0494 1 152.056 69  150.042 13
Compound-52 i 12 adenine C, Hy N, 135.054 5 136.061 77  134.047 22
Compound-53 R B I hypoxanthine C;H,N, 0O 136.038 51 137.04579  135.031 23
Compound-54 e valine C;H,,NO, 117.078 98 118.086 26 116.071 7
Compound-55 i £ Bl4 vitamin B14 C;H,,NO, 117.078 98 118. 086 26 116.071 7
Compound-56 A DL-xylose C,H,, O 150. 052 82 151.060 1  149.045 55
Compound-57 Bo] 7 A1 L-(+)-ribose C; H,, O 150. 052 82 151.060 1 149.045 55
Compound-58 KITE AR aspartic acid C,H,NO, 133. 037 51 134.044 78  132.030 23
Compound-59 SERR (+)-malic acid C,H;O; 134.021 52 135.028 8 133.014 25

Compound-60 PR g uracil C,H,N, 0, 112. 027 28 113.034 55 111.02
Compound-61 T rutinum C,; H; Og6 610. 153 39 611.160 66 609. 146 11
Compound-62 X*Z tea polyphenol C,, His O, 458. 084 91 459.092 19  457.077 64
Compound-63 ()RR ILURR EGCG C,, Hi ;O 458.084 91  459.092 19  457.077 64

BB TR
Compound-64 (T RILER ECG Cp, His 0y 442. 09 443.097 27 441.082 72
B F R

2.2 EMSHHRMBXREST

R REAT I P DX BRI B0 28 S a0 BT L 45 45 2R A 4R B W DE TRC e 031 A5 A PR A AR o B3 B8 SR L SIMCA Bt
17 PCA M PLS-DA %5 £ Je78 fk Ge i 43 A7 » e 3 0 S A A0 10 5 R AiE 1 45 0 i 0 0 ) 0 A OGP 45 2R O
K 2.
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Fig.2 The chart of PLS_DA with HR-MS full scan for green tea

PLS-DA FZHIE T 3 AMREAR RIS, 25 DX o0 T3l Xob 07 A A i 380K 26149 2L 51 2 Sl A i W4 i 0 2 Pl L T R I
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22 B UEF RE 1 S HQOE WM e bs. SR B/R, EE PR WA R*X  0.366,R*Y 24 0.831,Q°
40.835, HrQ*=>0.5 H R*Y 5 Q° B4 HA R A1y 81 & 00 B 15 5 im ) T 8y o A0 A T i vl 5. 2556
R Ay 45 SR A 2 0B 4% 1F B TR S A A9 PLS-DA BERUAE I 25 25 S5 A 0 075 16 15 A A 75 0 40 B ) 5
filf o SR IS H [R] — DI 00 150 I AR 5t TR0 A OC M A o, PR A B, W B S AR A M R AR 3 2R 3 28, HLTE 3 A4S X B[R] A7
FEH I 25 5 R AR ) — DX 30PN 1 54 245 0 R AH DG A i, FLAH DG B A% o ] B B A0 G0 I J 0 . 25 B AR S5 R T L
AN [, B Y5 1 5% it A3 2 BOR B4 F

20T MG B PLS-DA AR B 45 5% 8 2 5 40 Fr o] 0o ol R L S DR (M R I TR AR R
FT CEGCG Mg Al R ILA R A AR AR RTTARIRD VIP EY R T 1, JEAS 5] Hb Bk U5 = gk 2 X
SR A A I (1 R AEPE 22 5 8 AR X G X3 TR K B 13 ANV AR bR LA A A BT IR AT
2.3 EEERBSNEENN

PAT RV 2 0. 5~100 ng « mL " MR A b5 R 5 W REAS , LA 43 BT 400 1) 0 o Wk B2 Ry 8 AL A (o) DA 43
BT B4 5 k8 A - o o7 6 1 AR5 X N PN B A e T AR 2 B AR AR () e il AR 2. B R A A AE
0.05~10.0 pg « mL ' JEE N EA REFLMEIER R =0.999, F B AR e A W0 R WS, S5 Ml
10. 0 B, BIA5 3 My 1 B . S5 2R 4nk 3,

%3 HPLC-MS/MS AZEMEMHTEE  BFN MMAERK HEXRHBMEZR

Tab.3 Linear ranges,ion pair,standard curves, correlation coefficient and limits of quantification of HPLC-MS/MS method

pin BT e T
(pg s+ mL ) (pg * mL )

i 1R 0.05~10.0 178. 800—>135.100  y=90. 581 43z —322. 616 07 0.991 67 50 T
23 R R 0.05~10.0 353.100—>191. 100  y=239.534 81x—40. 532 17 0.989 71 50 EET
BT 0.05~10.0 169. 100—>125. 000 y=233.917 44 z+25 005. 318 26 0.999 26 50 EET
SRR 0.05~10.0 132.700—>115.000 y=09.750 07 x—1 433.134 93 0.996 30 50 EET
= 0.05~10.0  609.100—>300.000 y=2.016 52 = —82. 796 06 0.997 14 50 E®TF
EGCG 0.05~10.0  457.070—>169.010 y=8.699 43 x+110.021 71 0.997 13 50 EET
o i PR 0.05~10.0 195.030—>138. 050 y=296.461 37 x+28 263.321 78  0.998 20 50 i
20 0.05~10.0  181.100—>124.000 y=552.978 35 z—1 909. 119 22 0.996 52 50 7181
FILEKE 0.05~10.0 291.200—>139.000 y=145.806 59 x+6 480.780 21 0.998 18 10 1 B
W & 0.05~10.0  303.400—>285.000 y=2.687 64 x+1 959.669 11 0.998 83 50 T
B AR 0.05~10.0 147.900—>84. 060  y=43.229 34 x+13 473. 425 30 0.996 47 3.8 e
B TR 0.05~10.0 118.200—>72. 1 y=17189.105 27 x+8. 579 744 0.999 70 3.8 i
KITEEKR  0.05~10.0 134.050—>8.040  y=109.281 02 x+10192.178 74  0.998 78 3.8 7181

SR AT A R RO BT L A AR 25 S 0 B R BT A R R A E R LR R VEGCG L R LAY
T2 A B2 2R MMETR T B R B T TR A o B S O AR Ly AR 4 R L B W 22 R A B St
SCo A A IRV AR 22 53 000 3 L SG AR L IAT 3.

LRI Z A i S AMEAA S RES BARITHE SRR S AR ILEARE S /ERBA
HORMGE A R MARBHEAL M 2ZE R Y &85 500 2 41225 BA ST 5 50, SO 52 B e =0 A i) 5
DL o ¥ 2R T A A o B S AT g S L) T Bl 2 I R A T B S R 5 DR % DR R i I R B
NI TS AR A S R R R A A 2 R G A T R T IR T R A E 5T 2 B IR
UL 5 A2 B AT PR SR AEAE GR350 0 My K AR R D REAR T AT % A5 0 3 B BT B 1 30 %414
JEURR (WE R | T I U BT BRIV AR S W AR LA T B A R T R T AR
A AR B P T, B 5 2R B R A B T D D REALRE 45 R B 5 A5 1 B e oA
D TR R IR A REAE 3 VR . FRILASEAE Wb b ALK R Z — B SR X281 1 Ik 1 o

=
2
e
=



s

%1

# EREEETUERS2AYE ZUHETE = FE R R MEZER S DA 89

B T AR T AL IR AR AR AR LA I T R A AR TR 5 7 I P R AL R R R A RO [
G5 AV L5 25 L 5 A Tk oy 3% AUy Tl AT SR I vk g

FILAE/ (pg-mL™")

/(g mL™t)

&
&

PT/ (g ml™)

k15

3

30 * Hk 600 * 0.025
T T ~ “' ~ 0020 f T T
L = L =
20 —|— E 400 T T E oois | —|_
= 2
- Z 0010 |
10 3 2001 z
3 ¥ 0005 F
0 . . : 0 : : : 0 : : :
WYiEE WA WAL WYiEE WA WAL WUiEE WARM WAL
Hb P X dak i H X 5k b P X e
a RILFEZE b EGCG ¢ FW
40 600 1571
b T T a -
T E 400 f —|' T ERRTY
20 b iy —|_ ® —‘7
@ 200 F & o5t
0 2 = T
&= =
0 1 1 1 0 1 1 1 0 1 1 1
AT % N T i | WU WA WA AT N T i |
Hb X 5 HbFHLX 5 Hb X 5,
d BER e WREE ] 135
. T EES 20 - sk Kk 600 - % %
4t ~ - T
oI5t -
— ] L
il L] D el T
= 10} 2
2+ Z &
& 200 |
1F [y o
0 : : : 0 . . . 0 ' ' .
WrER WAR WAL WiEE WARE AR WYiEE WARR WAL
b X 5 b F X 5 b P X e
e AT h SKEER i ERTE

e p<<0.05, #x K p<0.01,
B3 £RFUamERERE

Fig.3 Histogram of analysis results of different products
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Resources, Environment and Ecology in Three Gorges Area

Analysis of Characteristic Compounds of Green Tea from Three Gorges Reservoir Area Based on

Multivariate Statistical Analysis and Full Scan of Chemical Composition

QIN Caiyi's GUO Yanlei®s, LONG Chengyan®, ZHANG Li*, BAI Yamin®, ZHANG Lei'
(1. College of Life Sciences, Chongqing Normal University, Chongqing 401331
2. Chongqing Institute of Traditional Chinese Medicine, Chongqing 400065 ;
3. Chongqing Institute for Food and Drug Inspection and Testing, Chongqing 401121, China)

Abstract: In order to distinguish and protect the tea products of origin, this study established a method of tea composition difference
analysis based on mass spectrometry full scanning combined with systematic clustering. Green tea from Three Gorges Reservoir
Area was chosen to be the research object. High-performance liquid chromatography tandem high-resolution mass spectrometry was
used for chemical full-scan analysis, and 65 chemical components of tea were confirmed; combining principal component analysis and
partial least squares method, a correlation analysis model of geographical origin and component correlation of tea was established. 13
feature components related to geographical information were screened. Through further quantitative analysis, it is finally determined
that epicatechin, EGCG, theophylline, glutamate, quercetin, caffeic acid, rutin, chlorogenic acid and gallic acid have a good
distinction among the selected tea from different geographical sources. This method is efficient. stable and specific, and provides a
supplement for the study of the material basis and geographical traceability of tea products.

Keywords: ultra-high performance liquid chromatography tandem mass spectrometry; principal components analysis; partial least

squares discriminant analysis; triple quadrupole mass spectrometry; cluster analysis; green tea

(WEHRE TRHH)



