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Abstract: Beiyuan Tribute tea (BTT), originated from Jian’ou city in Fujian province, is a bright pearl in the history of
tea development in China. In this paper, the fresh leaves of Shuixian tea varietiy in Jian’ou were used as the raw materi-
als, cake tea (Dragon and Phoenix cake tea) and loose tea (Nanlu Shuixian tea) were produced by the traditional process
of ground tea and the modern process of Oolong tea in Jian’ou of Northern Fujian, respectively. The cake tea was then
taken as the material to obtain tea foam and liquid with the Diancha technique. To provide scientific data supporting for
the quality and cultural mining of BTT and its Diancha, the content of the main quality components of cake tea and
loose tea, as well as the difference in the composition of the tea foam and liquid of cake tea, were compared and ana-
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lyzed by using a series of biochemical component determination methods and extensive targeted metabolome detection
technique. The results showed that there was no significant difference in water content, water extract content and total
free amino acids between cake tea and loose tea, but the total polyphenol and caffeine contents of cake tea were signifi-
cantly higher than that of loose tea, and the contents of theaflavin, thearubin and theafuscin were significantly lower
than that of loose tea. Moreover, 1245 common metabolites in 12 categories were detected from the tea liquid and foam
of the cake tea, and no specific substances were detected. Through principal component analysis and orthogonal partial
least squares discriminant analysis, 26 differential metabolites in 5 categories were screened. Among them, except that
the content of astilbin in tea liquid was significantly higher than that in tea foam, 25 differential metabolites in tea foam
were significantly higher than that in tea liquid, mainly including lysophosphatidylcholine, lysophosphatidylethanola-
mine, free fatty acids and other lipid substances. The differential metabolites were mostly reticular, lighter than water,
and easy to float on the upper layer of tea liquid, and they were the good foam stabilizers that mainly acting as emul-
sions and surfactants. Therefore, tea foam can be formed and stably suspended on tea liquid. The results of this study
would provide a theoretical basis and scientific support for the industrial development, cultural inheritance and innova-
tion of BTT

Keywords: Dragon and Phoenix cake tea; quality components; Diancha tea foam; metabolites; widely-targeted me-
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A: Paste; B: Whisking; C: Get the tea foam; D: Get the tea
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Fig. 1 Preparation process of tea foam and tea liquid
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Tab. 1 Mobile phase information and elution gradient
- 0.1%F iR 0.1%MRZNE L
Time/min 0.1% formic 0.1% formic acid Lasting
¢ acid/% acetonitrile/% time/min

0 95 5 0

9 5 95 1

11 95 5 5

14 95 5 0
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H IS A5, (T MRM =0T QQQ 4, il
AR SEOT A, 275 H % ( declustering potential,
DP ) FiflifERE ( cell exit potential, CE ) fifk, 52
J§4%> MRM 27 %F 9 DP Fl CER . M4 45
WIAEI R A, WEIREE B MRM B XT

1.2.6 #AM4z  FiHEFA (quality control, QC )
Y8 2018 A I A8 1 R IR VAR A 1 42 B ) 5
B, T Se s re f B E . TR MU



1726

O AE B F R

%44

Mrivat#rh, & 3 DRI HrREA s A —> T
FEREAS, DLW INASCES o b ik B 1 o ARk
1.3 #HEIE

iz F Microsoft Excel 4% A= 4k 15 430 %€ Fr
PR AT O S G AL B, ] IBM SPSS
Statistics 26 H{FHEAT K &R Oy 29048, A
Analyst 1.6.3 3440 F S 73 B A5 o ik £ 4
BT s DB R IR AR R AT BR A /Y 1A A
& ( metware database, MWDB ) #47351% FlikAE
FEA DA W BTk 2 kS e &b, W
MultiaQuant F {53517 €2 33 16 118 AR 40 14 335 e A%
1E, AR 2= 50 o B Bk L SORAS 5 B an sk 2
Fiw, B AR R B

x2 HHER

Tab. 2 Software information

ViR W RS B A
Analytical method Software Version
PCA R (base package) 3.5.1
S IR AR O R B R (base package; Hmisc) 3.5.1;4.4.0
S A OC R 2L R (corrplot) 0.84
I R (ComplexHeatmap) 2.8.0
OPLS-DA R (MetaboAnalystR) 1.0.1
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Fig. 2 Comparison of biochemical components in cake tea and loose tea
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Fig. 4 Metabolites in tea foam and tea liquid
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Fig. 6 Data filtering of differential metabolites of tea liquid and tea foam
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Fig. 7 Clustering heat map of tea liquid and tea foam in differential metabolites
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Fig. 8 Relative abundance of differential metabolites of tea foam and tea liquid
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Tab. 3 Differential metabolites of tea foam and tea liquid in the first 20 multiples

4% No. 25510 Differential metabolite 712 Class Log,FC AZ Ak Change type
1 7 M BEAR BEAR R 19:0 M BEAEMEARGE (LPC) 1.468 34 FiA
2 Vs B AR BEAR B 20:4 V¥ I A58 A Tt L 1.423 76 9
3 20-FFFHEAER IR = 1.403 78 A
4 VS L WEAR IE ALK 19:2 V¥ M A58 A Tt L 1.341 82 1
5 2- FLE TR HoAth 1.339 31 A
6 D] 46 WE T 7R AR 1.33173 A
7 Vs L W AR IBE ALK 18:0 V¥ I A58 A Tt L 1.328 09 L
8 1E R Ui B3 AR i R 1.323 54 19
9 13-FRFE /N BEJE-9,11- I R * Ui B3 AR Wi R 1.290 06 19
10 9S-#4-10E,12Z-+ /\Bk MR * Ui B3 AR Wi R 1.23476 A
11 (5] it ) LR 1.220 27 A
12 5 WS RR E 2 e 18:0 5 LB N BE < BEME (LPE) 1.165 85 EiA
13 S L WEAR I T 16:0 ERGLT 1.164 76 A
14 A1 RRTR Ui B3 AR i R 1.164 25 19
15 13-5 /-9, 11- U e * Ui 5 e R 1.13275 1
16 s L WEAR IBE AR B 19:3 V¥ I A58 A Tt 1L 1.130 60 L
17 BERRINR Ui B3 AR i R 1.110 01 1
18 F 3E-4,6-—-O-1% £ ¥ Bt -D- 7 46 b 193 1% 2 1.108 69 L
19 2-FREESFHCR IR =g 1.100 55 L

20 5 L WERRIE 2 M 17:0 T8 I N B £ T 1.084 52 1

e+ R Y R A S [ o SR A, BRI T BT A A X 3 86 [ o SR A
Note: * indicates that there are isomers of the substance detected, and the current detection methods cannot effectively distinguish these
isomers.
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