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AW B 5 U0 A A T Ak BRSSO UERORE S R T
TR, Fiz HE 1R R 15 Je 45 T 200 iR 2 B o o faf o
43 5 i) 8 B A (COM) FI UL BAS (TGYM)
T R A AL SR 3 R R E R

IR NG A R £5 E Merck 23 ) ;
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Pegasus 4D 4 4 “UM (4 3% - R AT I 8] 5T 3%
(GCxGC), 3 E LECO 2 Al ;Agilent 7890A -
5975C S AH 35 - B B AL (GC-MS) | Infinity
1290 8 135 280 AR €535 53 35 I Z AT AT I 1) 5T 3%
(UHPLC- Q-TOF-MS) .C18 i #: [Zorbax E-
clipse Plus (150 mmx3.0 mm, 1.8 pum)], € [E Agi-
lent 22 1) ; A1l ZY)Re m B A #EAL, 18 KA 2
Wl
1.3 #EmET4bE
1.3.1 ¥R VEH S 2018 4F 3~5 A, 7EFFE A&
B2 Be s MR GE BT EATAE SR AL B SR Y TOAS [
ARTZE B (HS-SPME ) 4 B2 s 254 i 19 7 Uk
gy BAREAEL IR R HAREL 10 g 258, A 15
pL 2 mg/ml 2872 £ Fg A1 100 mL 3 Z& 187K T 450

v/min Z50F R HERE CABEAE T 5 min, 325 W 40
min Ji #17 GCxGC-TOF-MS K GC-MS i,
AR 3 AN EW S ER

1.3.2 ABERMEA S SR Z UrAE R iR AL
R ZEHEHEAT R, RIS RESL 03 g T
50 mL BT, L 45 mL 100 CZE KR S
min, B 1 min XFELOE LR RS H
B Ol (53 8 000 r/min) B 0> 10 min, , B 2 mL
FIEW o 0.22 pum JERE BT UHPLC-Q-TOF-
MS ST AL 225 HT

1.4 SWEE

1.4.1 GCxGC-TOF-MS GCxGC &3 1, J&
T EL; B AE i =70 eV 5 JB f2 45 4 7 1Bl - 33~600
miz 5 B TR . 220 °C,

1 &24BIEEH

Table 1 Experiment conditions of GCxGC
A R X
— MRS DB-5MS(30 mx250 umx0.25 pm)
—HERG% DB-17HT(1.9 mx100 pmx0.1 pm)
— &SRS 60 C#&# 3.0 min, A 4.0 C/min F+ £ 280 °C, % # 2.5 min
&SRR 65 CA&# 3.0 min, ¥4 4.0 C/min #+ £ 280 °C, %4 2.5 min (3 60.5 min)
AR TR R 280 C
H X N ik
£ AA
P B W— AR EH 15 C
R A 4.0 s, A B 0.8 s
GELEREYi S 70 C
1.42 UHPLC-Q-TOF-MS iz A & 0.1%H 2 ZFER545H
Me-7K B g B BERE AL 2 pl, W 0.4 mI/min, 21 ZEMENSHMHBRHANWEETSLEEE
HEE 40 °Co SRR .0~3.5 min, 1/ FHEREASESE

10% 3 sh #l B;3.5~5.5 min, i Ffl 15% Wi sh 41 B
5.5~7 min, M 32% % 84 B;7~12 min, f#H
55% W s A B;12~15.5 min, i 75%% sh 4 B;
15.5~18 min, i 95%ii 5 4H B;18~18.1 min, fif
I 10%%i 8h A B;18.1~23 min, i JH 109% i 3h 4
B, Fui%. Mm% B 74k (ESD) 14 07 XN IE & 1
P, BYIAE L 3 500 V, TSR 300 °C it
# 8 L/min, 25 LR 241 kPa, 5 300
°C, Ui 11 L/min, B35 E 100~1 000 m/z,

PR R R c A s L (EDG PN I
R AR SRS . R HS-SPME-GCxGC-
TOFMS 5 A 43 M7 4 B A0 4% UL 5 ek - LA K i i 1)
W R e 2R B A Sy, 45 TS B e T
Bt A P B8 B I 45 ) i Tl R e i AR A8y ik 3
Yoo th 572 AR R AEAC ), X i S R kA T
TR M, BT TR T BN 53.9%,
52 FMA K 18.5% , It 72.4% 4 S REAR K
T KW B A UL e KRR Y B A
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Fig.1 Principle component analysis plots of Chungui
and Tieguanyin volatiles
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Fig.2 Loading plots of Chungui and Tieguanyin

volatiles

4r

N S a

< < st

£ H 2

g &g ok

> oo >

= B =] B

= =

o <

~ ~ 0
CC’QF.‘G‘* C,Gﬂ\.g(}*‘h

() RATF R4 AL )

FHXT
Relative content/%

° 0 -
Cc,ﬁ'»‘ 0\"}» Cov’\‘ (;N\ Cc;i:‘ et CGQ\‘ G’N‘

(g) KL (h) P e



5502 % 455 ATEeaRiast A58 05552 RATR 303

2.0

2 15 = = S
iz I . i 2 i I £
T g 1.0 “r g &1 8 8
Ze e R 22
*E 05 = 5 =S % £ 5

= N = c ¢ = e | B o8

X .0 .0 °
PN P\ L IRy SR\ ML S ST Y * o o
cG ‘G‘L CG f‘c’\ cG ‘04 CG ,‘C:l CG ,‘C;.L Cc’ ,‘C‘q CG ‘G\ CO .‘0‘
(i) 2R P 1k () 1= -3t (k)B-1& ek (B-% s
2.0 a 2.5

N I N I

= 1.5 b E= 5 20 E
= g o= £ = L
LS o8 ch 4 8
> =
B L 2 S

3 ost E = os E

] S . i

cl 2 2 z

0 0.0

.0 0
c/o*‘o\“!» cov\"c;m\ cf’*‘o“* C@ﬁ‘eﬂv\

(m) C % M- B iR (n)6—H1 J—5— e i -2

ROy
Relative content/%

. N 48
Cc,‘f:‘c’q’b e ” &Y

s
CC’*'(G‘P" Cc’v\fgc:l“

(o) 6 72 A B

(p) R

F o M
(q) Bt S5 i e
T /NG SRR TR R FEAR 22 8] AT J 2 22 57 (P<0.05) .
B3 FEAMGUEFEREFZFHIZERMMHASPER
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Table 2 Differential non-volatile metabolites identified in CG oolong tea and TGY oolong tea
P Ty 4%%’@‘1‘61/ J 4 M J A v o F IR £
min (#ml) (%) ppm
WEFLHiEHF £
1 LR ZE = 10.94 291.0868 291.0863 1.62
2 RILFEF 11.86 291.0865 291.0863 0.58
3 R FERTERE* 12.17 443.0982 443.0973 1.96
4 KREETFTILFEE* 10.79 307.0818 307.0813 1.53
5 EETFILEFE 7.27 307.0818 307.0813 1.53
6 ERILFFERT A 11.51 459.0931 459.0922 1.86
7 JRitHEF BL* 10.64 579.1509 579.1497 2.02
8 RitH % B3 9.80 579.1512 579.1497 2.49
S AR B 4R
9 WLEB-3-0-HHBEF * 13.71 449.1085 449.1079 1.23
10 Wb FEEB-3-0-F L = 13.59 449.1088 449.1079 1.94
11 b E®r-3-0-F) # ¥k E & 45 13.37 757.2209 757.2186 3.00
12 MEF-3-0-% &4 * 13.17 465.1038 465.1028 2.09
13 MEF-3-0-F) # ¥k X FHEsF 12.90 773.2153 773.2135 2.29
14 FREF-6-C-ITi1045 % -8-C-H A ¥ HF 12.51 565.1567 565.1552 2.45
15 JF XFE-6-C-# £ ¥ K -8-C-1T 1 1h 48 3 12.35 565.1569 565.1552 2.95
KL mE
16 y-&RAETH * 1.79 104.0709 104.0706 2.88
17 &&= 1.94 148.0597 148.0605 -5.61
18 FAmR * 2.14 175.1080 175.1077 1.61
19 XRBRH HHEF 2.68 337.1612 337.1606 1.68
20 HRABR 2.39 118.0864 118.0863 0.85
21 RRAR 6.59 166.0863 166.0863 -0.18
22 & AR 10.16 187.0709 187.0696 6.85
23 A * 3.99 132.1021 132.1019 1.29
24 FBARBR* 3.67 132.1020 132.1019 0.53
25 FHABR * 2.02 116.0708 116.0706 1.62
26 RAZB* 1.91 134.0446 134.0448 -1.72
27 HABR * 1.92 120.0648 120.0655 -5.73
28 4-0-p-F2BAE TR 11.05 339.1080 339.1075 1.37
29 3-0-p-Fa2BETR 11.92 339.1075 339.1075 -0.09
A AR
30 FARRAAEE 16.15 487.1943 487.1940 0.62
re

31 kFEE 10.43 652.1159 652.1147 1.74
32 REERTE 4.99 345.0822 345.0816 1.64
33 A A 8.94 181.0722 181.0720 1.05

TE % R 2 hR R b LU I IR
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Fig.5 Loading plots of non—volatiles components

of Chungui and Tieguanyin oolong tea
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Studies on the Quality of Chungui and Tieguanyin Oolong Tea
Based on Non-targeted Metabonomics

Yu Wenquan, Li Xinlei, Zhong Qiusheng, Lin Zhenghe, Shan Ruiyang, Chen Zhihui, Chen Changsong”
(Tea Research Institute, Fujian Academy of Agricultural Sciences, Fuzhou 350012)

Abstract Chungui (CG) variety is a new oolong tea suitable variety bred by using single plant breeding method. To ex-
plore the characteristic aroma and taste quality of CG oolong tea, the HS-SPME coupled with GCxGC-TOF-MS and
UHPLC-Q-TOF-MS non targeted metabonomics technique were used to investigate the volatile and non-volatile compo-
nents of CG oolong tea and Tieguanyin (TGY) oolong tea. The results showed that the volatile aroma components were
close to TGY oolong tea. Indole accounted for 10.34% of the total volatile components in CG oolong tea, and the impor-
tant volatile components such as indoles, nerolidol and jasmine lactone were significantly higher than TGY oolong tea.
CG non-volatile components were showed grate difference between TGY oolong tea. The monomer or dimer catechins such
as EC, ECG and procyanidin Bl in CG oolong tea were significantly lower than that in TGY oolong tea. However,
flavonols or flavonoid glycosides which share the same precursors with catechins, 7y -aminobutyric acid, glutamate and
theanine glycosidase were significantly higher than that of TGY oolong tea. The relative contents of tryptophan was signif-
icantly lower than TGY oolong tea, this may be related to indole concentration in spring best oolong tea. These metabo-
lites constitute the characteristics of lasting flower fragrance and mellow tea soup of CG oolong tea.

Keywords CG; oolong tea; metabonomics; GCxGC-TOF-MS; UHPLC-Q-TOF-MS



