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Metabonomic Analysis of Metabolic Differences in Rucheng Bai-
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Abstract: Rucheng Baimaocha (Camellia sinensis var. pubilimba Chang) is one of the four tea plants native to Hunan
Province, China. Previous studies have shown that Rucheng Baimaocha is different from other three local population
resources in Hunan in evolutionary status, and has distinctive characteristics in botanical characteristics, biochemical
components and tea making quality. However, there are few studies on the differences of secondary metabolites of
Rucheng Baimaocha germplasm resources. Using UPLC-MS/MS analysis technology, taking Anhua population (AHQT,
C. sinensis var. sinensis), Chengbu Dongcha [CBDC, C. sinensis var. assamica (Masters) Kitamura], and Jianghua Ku-
cha [JHKC, C. sinensis var. assamica (Masters) Kitamura] of typical local tea resources in Hunan as controls, the sig-
nificantly different metabolites in Rucheng Baimaocha were screened and clustered by K-means analysis and differential
metabolite enrichment pathway analysis. Compared with the control, 189, 180 and 162 significantly different metabo-
lites were screened in Rucheng Baimaotea, the most species were flavonoids (69, 51 and 60 respectively), followed by
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phenolic acids (31, 40 and 25 respectively), and the least were lignans and coumarins (5, 4 and 4 respectively). Com-
pared with the other three populations, Rucheng Baimaotea increased the content of 15 metabolites. The content of fla-
vonoids and phenolic acids increased the most in Rucheng Baimaocha, and the highest increase was pinocembrin, fol-
lowed by 1,2,3,6-tetra-o-galloyl-d-glucose. The differential metabolites were analyzed by K-means clustering. The me-
tabolites with the same change trend in the four groups could be divided into nine categories. Among the four popula-
tions, there were 32 metabolites with the same change trend and the highest content in Rucheng Baimaotea, mainly fla-
vonoids and tannins. The results of KEGG pathway enrichment of differential metabolites showed that the differential
metabolites of Rucheng Baimaotea were mainly enriched in flavonoid biosynthesis pathway, flavonoid and flavonol
biosynthesis pathway, phenylpropane biosynthesis pathway and so on. In addition to the differential metabolites re-
ported in some tea, some differential metabolites less concerned in tea research were detected, such as pinocembrin,
ellagic acid, kaempferol, etc. The substances would provide an important reference for the excavation and breeding of

characteristic tea germplasm resources of Rucheng white tea in the later stage.
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Fig. 1 Comparison of metabolites in Rucheng Baimaocha
with other three populations
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Tab. 1 Specific increased differential metabolites compared with three different populations (Log,FC>2)

45 No. 1A% Compound FhZk Specie CAS Log,FC1 Log,FC2 Log,FC3
1 PRI g 480-39-7 14.3 14.3 5.0
2 2,4,6-=.-O-W & Wk-D-H % 4 B 108043-99-8 7.3 5.7 3.6
3 1,2,3,6-P4-O-% £ F [k-D-1i 45 bl By RS 79886-50-3 6.3 7.1 4.8
4 5 2R -3-0-5 1 B M g 55033-90-4 6.1 3.9 43
5 FEEE R 855-96-9 4.0 2.9 -
6 5-F556-6,7,3',4'- U H 4 5L T B 21763-80-4 3.8 - -
7 ARERGER L7953 102067-92-5 3.5 2.4 -
8 W TR S 536-08-3 3.4 - 2.5
9 BIGH ErES 530-14-3 33 - 2.7
10 1 R -7-O- 1718 S AT g 13241-33-3 2.9 3.3 4.5
11 AR L7451 476-66-4 2.9 2.1 -
12 S-FEEL AR AHER 56-69-9 2.9 3.1 3.7
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gxR1 S530MTEAHELEREEEZEMAYR ( Log,FC>2)

Tab. 1 Specific increased differential metabolites compared with three different populations (Log,FC>2) (continued)
%5 No. 144 Compound & Specie CAS Log,FC1 Log,FC2 Log,FC3
13 5t BB R Ty i 2 537-73-5 2.8 2.6 2.0
14 10,16- — 22 bA R il 3233-90-7 2.8 - -
15 A AR R Ty R 2 529-75-9 2.5 - -
16 Rl 2 7R Ty 2 2 537-98-4 2.5 24 -
17 L-R A& i i THBRATEY) 70-47-3 2.5 - 2.1
18 T i 2 Wy 306-60-5 2.4 - -
19 X} -7 5L Ty i 2 3690-05-9 23 3.4 2.5
20 PN} P i 520-18-3 2.0 2.1 2.1
21 KA H 3-O-H B HE il 47684-27-5 - 3.8 3.1
22 L-HE R T IR R hieety| 80407-71-2 - 2.4 -
23 TR HE il 480-20-6 - 22 -
24 KR 3-0-F A MY HE il 50986-17-9 - 2.1 -
25 Gkl e St B iR 2 58511-73-2 - 2.0 -
26 1,3,7-= W E R #R AL 5415-44-1 - - 22
27 LigENeR HE il 17306-46-6 - 2.0

F: LogoFCl N5 RALBIA LAY LogoFC2 NS IRASHAA LAY ; Log,FC3 N 5ITAET ACRI A L .

Note: Log,FC1 is compared with AHQT; Log,FC2 is compared with CBDC; Log,FC3 is compared with JHKC.
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Fig. 2 Venn map of differential metabolites among
three population
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Tab. 2 Metabolites increased in all three population (Log,FC>1)

prR=) s > TR & >

ﬁ: Cffngotl?nd Szﬁj:gie CAS ﬁ: Cj)ilpo?nd STefe CAS
1 SRELRR [i]ivES 537-73-5 9 XTI Wgds  3690-05-9
2 RMEIEE 3-O-F AT HE R 47684-27-5 10 =T MR2E  530-14-3
3 &M H i 520-18-3 11 R L2953 476-66-4
4 REEE S 480-19-3 12 2,4,6-=-O- % B TBE-D-HA M ¥k 108043-99-8
5 1,2,3,6-H-0-% & FEBE-D-H 4 Bieds 79886-50-3 13 ¥ B -7-0-37 88 bt HE 13241-33-3
6 SFRAER-3-0-518 Rt HER 55033-90-4 14 PRRER R 537-73-5
7 WER TR e 536-08-3 15 & BT 480-39-7
8 SR AR 56-69-9
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Fig. 3 K-means of different metabolites
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Tab. 3 Substances with the same change trend and the highest content in Rucheng Baimaocha
2k ] A
5 L VIR 5 T S
Numb K-means ) Material CAS Numb K-means Material Material CAS
umber Material classification umber ateria classification
1 5 L4lA% A 71-00-1 18 9 HRERHY FHR 17306-46-6
2 5 2,6- I P R IR 583-93-7 19 9 HE A TR R R 142750-32-1
1
3 9 SEEEER HILE 56-69-9 20 O Rk ¥-7-0-% HE 13241333
B R
5 1 ik Wi 855-96-9 21 9 BRZE3.0- W 55033-90-4
6 I 5-3E-6,7,3",4'- VU H 42 3% T I B 21763-80-4 | 22 L WAfRmE Afgz  487-36-5
7 1 RIEFGE 3,5-0- i FjpEFr Wi i 2611-67-8 23 9 E38 HOE 574-84-5
8 5 g LIS W 2545-00-8 | 24 1 R BT 102067-92-5
9 5 (7T 1l 529-44-2 25 7 WE R W 149-91-7
10 9 T & W i 480-39-7 26 9 AR R W 476-66-4
11 9 Iz W 520-18-3 27 I SR BT 23094-69-1
12 9  ZHILIEmEBRR) B 480-20-6 28 9 24,6-=-0-%E R 108043-99-8
Tt -D-7 % b
13 9 gFEEE H i 13270-61-6 | 29 9 EWEI3-M R 30462-35-2
BETR
14 9 REZE 7 480-19-3 30 2 AT Mk 306-60-5
15 9 RAIEFE 3-O-MAIRT WE 47684-27-5| 31 O HiwW g 107-43-7
16 0 RIEHE 3-0-MIAT W 47705-70-4| 32 9 KW YE 58-559
17 9 kAR EK 3-O-HEMH ] 50986-17-9
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Fig. 4 KEGG pathway enrichment of different metabolites between RCBM and AHQT
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Fig. 5 KEGG pathway enrichment of different metabolites between RCBM and CBDC
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Fig. 6 KEGG pathway enrichment of different metabolites between RCBM and JHKC
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