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Analysis on Secondary Metabolites Difference of Guiding Yunwu Tea
between Native and Introduced Varieties

WANG Chunbo, LYU Hui, WEI Lingdong, GUO Zhiyou

(College of Biological Sciences and Agriculture, Qiannan Normal University for Nationalities, Duyun 558000, China)

Abstract: In order to study the secondary metabolites difference of Guiding Yunwu tea between introduced and native

varieties, ultra performance liquid chromatography-quadrupole time-of-flight mass spectrometry (UPLC-QTOF-MS) was

used to qualitative and quantitative analyze the secondary metabolites between native and introduced varieties of Guiding

Yunwu tea. A total of 361 metabolites were identified. Furthermore, 14 significantly different metabolites were obtained by

principal component analysis (PCA) and orthogonal least squares discrimination analysis (OPLS-DA) methods, including

four flavonols, four phenolic acids, three flavonoid glycosides, two catechins and one procyanidin. Pathway enrichment

analysis showed that these differential metabolites were mainly distributed in phenylalanine, tyrosine and tryptophan

biosynthesis, flavone and flavonol biosynthesis, and flavonoid biosynthesis pathways. In addition, the content of catechins

and procyanidin B1 was higher in the native samples, while the content of flavonols and flavone glycosides were higher in

the introduced samples. The results indicated that the native variety would be more suitable for green tea processing, and

the introduced variety would be more suitable for white tea processing.

Key words: Guiding Yunwu tea; ultra performance liquid chromatography-quadrupole time-of-flight mass spectrometry

(UPLC-QTOF-MS); metabolic difference; tea manufacture
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Z5(Camellia sinensis(L.)O. Ktze) 5L YR
TR A2 0GR, A — P B 2 Tk
YEY), CAE 50 Z4 FE K ANHL X g i Fhat. A5
PN i S P U i NN I P D R IR AR L R o S A
2 ZZ PP ZR IS, ALFEBL T 5 AR K IRE L ik
=TT AR I TR SRR A, BSh
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REFSMIT, F% s B T R S ) e
2= AR, 1) B a3 e 2 S ) 114 A B R AT A G I AIL
H, BT, AR FERR O Z s B
IR, A L TS AR BN T A
PN BT AR AR AR, 38 7R 25 i XUARTE B0 S KT, DA
TP A A T A A A 28 PR 1

T S AR R A AL, B 2 WERAR E PR K
LU0V LW B FE B S A AE B B p T 2~ 55 4L
B =2 1, WER R 1300 22K . 25 (o fef 4,
- ZERHSEIE IS, TR TS, R L, NE e A YmiE
L R E AR ek, B T R
MARL, =25 ASE | 3E T /N Fh, 3 T30 = S5 45 7E
At R B EUIN TIRGL . MR ZES AR FEME,
BTk, A SCR A IR 2RI 518 = 55 A A P oA
g R Z A A2 5, G5 IR =SS AN T 1.2
PCRL L GRS R T AN T BE MR o B AR A T R AR
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1 MREEEE
1.1 MRS

BUE S A HRP (i Fh, SEREEDER R, /N
AR BEEZATIFEFN COINEFD, ZERERDE M, BEA)
ZEFE ST 2020 4F 4 AR A RE R = FEHEKY
(26°34'48" N, 107°13'52" E), 41> & B FE AL Pk 2k
9 MRASH IR AEFTEE T B AR i, e 18 MFRA; 2 .
oK, HlE, BREE  (i%ali, £5E Merck 23H] o

BSA124S-CW BISOF  fEEFEZFIHRIEUES
IR H]; D24 UV 267K { #2[E Merck Millipore
Nl IXFSTPRP-24 BUGH AL LS RHA R
N Agilent 1290 A8 B RORAH AL 38 EZEHES
2\l 5 Triple TOF 4600 #4 DU AT =58 B KA T 18] 75 43
HEFIEIL  EE AB SCIEX 24 F].

1.2 XWHE

1.2.1 BRSSO A B O R I A A
IR, B35 FPRHERALE T kLR, SRS A B2 R+
TEHLH R VR T 24 h, B L SV B ILAF B8 e 40

3o AR SSPFREUES 5 o AR A 5 50 mg
Zi47, A 500 pL B EE (25 5 pg/mL L-2-5-ZK &
FRAVE A NFR) . SIS 2 min, ARA I3 250 W,
60 °C F42£HZ 15 min. 4 °C, 13000 r/min 5.0» 15 min,
W 200 pL FIEHERE . RSB S FPIRE 9 AT
FEfh . BEAh, B 18 (X RRilAE S i IR G, 1E
SRR
1.2.2 (Oig&f; (i XSelect ® HSS T3(2.5 um,
100 mmx2.1 mm). WA A: KEFW(0.1% HIR),
AR B: ZNEHER(0.1% HEE) o #iiEE: 0.35 mL/min,
ARV 25 °C, YEREE: 2.0 uL. AL B9 @S AR BE Ay .
0~2 min, 5%B; 2~10 min, 5%~95%B; 10~15 min,
95%B; 15~18 min, 95%~5%B .
1.23 JRIE&M  FEELIE. s A Es
7o AL SEUN . B R E.: IEE TR
4 kV, AEFEIECR 3.5 kV; FHTER 70~1000 m/z;
FHEER 7 Hz; BRI 320 °C; ¥ 45 PSL;
B REE 15 PSI.
1.3 #HiEAE

AWFFER ] XCMS B A FT METLIN 248 22 %)
AR HEA T P43 BT, 1 Sk I A B i o) 2 A
Masshunter Qualitative Analysis 438 844 5% #e Sk i@
FH#S 3 (mz.data) . SRJ5 T R i H XCMS F2FXF
BT IR L UE L R B AR R B TR IE
WX SR —LADFE, 75 30— R R . Be i
BT A E|] SIMCA-P A A FAREH Y i e &2 43 7
J& &2 19 3 43 43 BT (principal component analysis,
PCA) LA X iF 28 i # /)> — 3¢ 1] 51| 53 H1 (orthogonal
least squares discriminant analysis, OPLS-DA), DIk
M2 12, W MetaboAnalyst #4811 Kyoto
Encyclopedia of Genes and Genomes(KEGG ) #4¥ 4=
PEATACIEHE E BT e AR 2 A A 5
ANEFIH MeV 4.9 FAFFHATHE ST
2 GREHH
2.1 UPLC-QTOF-MS £ZEZ£R

AHWFFEHE T UPLC-QTOF-MS £ ARSI T T 5t
5SS AR AP AN S | BERP AR 22 5, 25 R IRl Rt 5 —
e m/z FEE BT (9% my/z B0 22 DG e 21 a4
PIEE TR R 147 AR HLFR 147 A4, 51 R
144 4>), B TEECT 8 361 A (A HLFh A5 | gEFp
£ 361 1) o BTN AT AT LI =) 5 =
mlgE, 1 BAE e Sem Z oot o s FA =R 1Y
RSSO A SRR B T, T AAS ST e 225K
PEATHTER R AR SRR EE . & 1 Rp
AR H RPN | BERRE SR TS EST AR R d 4
e R . ANIE 1 AT DUE AR HB AP RE S 7E 0.3~
0.96 min. 2.45~4.08 min A1 7.94~10.95 min A+ 4 /it
A X R, W] 3E R AR R 0.3~0.91 min,
2.53~4.34 min Fll 7.95~10.93 min BsM4)JFAH X 32 B 4
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Fig.1 Base peak map of samples in negative mode
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H R o I (El 2) . 7E PCA 1545, 2 hk
Sy 1 AN 2 B TTHRAEL ST 51 61.4% A1 23.8%, FEih R
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FEAPE B 8IS, 3 3 B = 25 A AR MR A1 S | R i
2ZE IR, OPLS-DA 1355 E Hh, 25 5P AR 53
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Fig.2 Principal component analysis and orthogonal least
squares discriminant analysis
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TE: A A 5 XN 1.

HEATAEHE RS PT(E 5, F 6) . 45 R Raniksbas
AR T2 T A TR R | 1 22 IR R 2 1R
AR 14} % 42 ( phenylalanine, tyrosine and tryptophan
biosynthesis) . 25 2 il 18 3} %% 42 ( flavnoid biosyn-
thesis) LA % %% i 1 25 BR A 19 35 44 7 (flavone and
flavonol biosynthesis) . ‘B /& FASHH I = 2i%
2, HESLWE JUE A G BTG I R . B
56, 4 PR S 22 A AR hE TN &R« B 2R
Fras R iR (B 5), XLy i & E AR b Se
FREBNFNETR . 21 IR BLR, [RIEE2 AR
MR EER . Ay 10 P 2E AR o A TS B ER AR
AR AR LA i D w R i g R (& 6), XX
BRI GG R Rt . JSEfb G
W) LA AE AN . B, LA R (B be-3-1)  ABETH
RAEAETE 24, TEARh =S 52y S st Ty
30%, WL THOEAUT . FESSIH I T A R v, Xl
G ENZE S RHIEANRZSIEIRIE . an

1 AR BZFZERFY 2T
Table 1 Differencial metabolites between two varieties
s R E4s AHTR REEE (min) - B (m/z)  VIPE f5EUElog,(FC)
1 Myriletin iR CsH,04 3.47 319.04439  6.25 3.61
2 Dihydroquercetin AR CsH,,0, 3.59 303.05066  1.85 1.29
3 Quercetin iR % CysH,00, 4.15 301.04953  9.47 427
4 Kaempferol 1Lz C,sH,,Og 427 287.05467  3.81 8.36
5 Quinic acid B C,H,,04 0.46 191.05578  21.92 -1.91
6 Phenylpyruvic acid ANERRR CoH,0, 0.95 163.03995  2.26 -4.24
7 Caffeoyl quinic acid WHEREZE 7 R C,6H,500 2.67 353.08747  2.01 2.07
8 Hydroxybenzoic acid PRI R C,H,O; 333 137.02380 1.36 1.98
9 g:s;;itgozy??%‘oﬁeyﬁlz Witk -2 B CyHyOps 3.41 77119808  12.44 5.63
10 Kaempferol-3-Rhamnoside-7-Rhamnoside LNz - AR C,,H;,0,, 3.50 75520307  10.39 2.06
11 I%haeﬁrfzrs?é:fﬁf:ﬁifdg 2B P - BT CypHyeO) 3.61 739.20836  5.53 -8.03
12 Epigallocatechin KEETILHRE C,sH,,0, 10.72 305.06639  1.87 1.91
13 Epicatechin FILKE C,sH,,04 332 289.07144  25.45 241
14 Procyanidin B1 JFAETH #BI1 C;30H,601, 3.18 577.13455  3.14 -1.68

TE: K Plog2 (FC) Fm X UAHITEA HURI A S | HERD o 5 4k BB ER log2 A X EL .



A2 5 143

FAUE, 55 BUE ZEAAMBIANG [HER A1 22 504 5

Myriletin

Dihydroquercetin
Quercetin
Kaempferol

Quinic acid
Phenylpyruvic acid
Caffeoyl quini acid
Hydroxybenzoic acid

Quercetin-3-O-hexosyl(1-2)
deoxyhexosyl-7-O-hexoside

Kaempferol-3-Rhamnoside-
7-Rhamnoside

Kaempferol-3-Galactoside-6-
Rhamnoside- 3-Rhamnoside

Procyanidin B1
Epigallocatechin

Epicatechin

ES
K4 2z fQsAlE

Fig.4 Heat map of differential metabolites between two varieties
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