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Figure 1 Locations of Shuixian tea plantations in different regions (A) and illustrations of tea leaves and soil sample collection (B)
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Figure 2 Analyses of aroma metabolites in rock tea leaves (Shuixian). A: Cluster analyses of leaves from different regions under different pruning
treatments; B and C: CPCoA of leaves from different regions (B) and under different pruning treatments (C). n indicates the number of samples
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Figure 3 Differential analyses of aroma metabolites in rock tea leaves (Shuixian). A: Hierarchical cluster tree analyses; B: correlation analyses of
differential aroma metabolites modules in different regions under different pruning treatments; C: KEGG enrichment analyses of differential
metabolites; D-1: accumulation percentage of regionally different aroma metabolites. ***: P<0.001. Different letters indicate significant differences
between different regions at 0.05 level
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Figure 4 Screening of key mineral elements that cause regional differences in aroma metabolites in rock tea leaves (Shuixian). A: Redundancy
analysis on differential aroma metabolites; B: independent effects of mineral elements on regional differences in aroma metabolites; C: correlation
analysis of key aroma metabolites and phosphorus (P) concentration; D and E: available P concentration in soil (D) and leaf P concentration (E); F-H:
linear regression analyses of leaf P concentration and key aroma metabolites; I-K: changes in relative contents of key aroma metabolites. Different
letters indicate significant differences between different regions at 0.05 level. ns: not significant, *: 0.01<P<0.05, **: 0.001<P<0.01, ***: P<0.001

H, {NNLPAI63.32%, 84.03%F164.50%(K5C~E). H1t FIE-1,7-F —M5-4-TE A 3- 2,36 -4- FR L g -2, 5- — il 2%
AL, R AR 2 B PR3- - 2-BE . 4.8- ARSI B X Ui B i A

279



H 7 AR EOIE AR A A 4 B 7 LAl

A 400+

%k

1 1
= : :
2 300+ = 49 :
Z * 5 .
B g a-
200 ° i =
# x5
¢ "
gé 100 ' %
H :
0 | 0 1
= (i = s
HEARAME HEARRAE
C 3-IEi%-2-88 D 4,8-_BE17-F 15483 E 3-2E-4-BEIM8-2,5- "8
157 6 - I;I 251 ok
o0
— oo
S 10+ po S 44 eeee 5
é(é °® 91(5 o0 »@%
= =] =
@ 54 e @ o o
oo
0 T 0 T
= (3% = 1% = 1%
TR RME TEALRME i ap s

B s
0.01<P<0.05; **: 0.001<P<0.01; ***: P<0.001

HAROKAYBEAEEE FHE 5. A B RBHRE, B: REWHRE; C~B: REACHMIEER. ns: ZRARZE, *

Figure 5 Field evaluations of phosphorus (P) treatments in rock tea (Shuixian). A: Available P content in soil; B: leaf P concentration; C—E: peak
areas of key aroma metabolites. ns: not significant, *: 0.01<P<0.05, **: 0.001<P<0.01, ***: P<0.001
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Scent of tea: metabonomic and ionomic basis of regional aroma of
Wuyi rock tea

LIU Yang', ZHUO ZuoPin', SHI Chen', LIU Bei', XUE JunPeng', LIANG LiNi', WANG Yu', XU
RuiNeng'”, LIU BaoShun’, XU MaoXing’, YE JiangHua’, SUN LiLi"* & LIAO Hong'”

1 Root Biology Center, Fujian Agriculture and Forestry University, Fuzhou 350002, China;
2 Wuyi Mountain Tea Industry Research Institute, Wuyishan 354303, China

Rock tea produced in different regions has its unique aroma, commonly known as “regional aroma”, lacking scientific evidence and
influencing factors. In this study, 350 tea plantations were randomly selected from four rock tea-producing regions in Wuyi Mountain,
and 3,500 tea samples and 900 soil samples were collected, respectively. The aroma metabolites in tea leaves were determined by GC-
TOF-MS, and 329 metabolic signals were analyzed by cluster analysis. From the results, the aroma metabolites could be divided into
two branches according to producing regions: the samples from Gaoshan and Zhengyan regions, and others from the Banyan and
Zhou tea regions, demonstrating the existence of the “regional aroma”. The concentration of 13 elements in tea leaves was determined
by ICP-MS. Based on redundancy and correlation analyses, phosphorus (P) was the key element affecting the “regional aroma” of
rock tea. The soil available P content and leaf P concentration of the Gaoshan samples rich in “regional aroma” were significantly
lower than those from Zhou tea. Three key metabolites affected by P were screened by linear regression analysis. Field experiments
showed that the relative contents of these three key aroma metabolites were significantly reduced by high P supply. Thus, this study
revealed the regional differences in the aroma of rock tea and discovered that P was a key element that affected the “regional aroma”.
The results could provide a scientific basis for improving the aroma quality of rock tea through nutrient management.

Wauyi rock tea, aroma, metabonomics, ionomics, region
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