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Study on differential metabolites of Glycyrrhiza uralensis Fisch. in
different years based on extensive targeted metabonomics
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Abstract Objective : To investigate the accumulation pattern of metabolites in Glycyrrhiza uralensis by qualitative
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and quantitative analyses of metabolic constituents in Glycyrrhiza uralensis with different cultivation years, and to
search for its differential metabolites. Methods: The separation was performed on an Agilent SB — C;5 (100 mm x
2.1 mm, 1.8 wm) column with 0. 1% formic acid aqueous solution as the mobile phase A and 0. 1% formic acid
acetonitrile solution as the mobile phase B. The gradient elution was carried out at a flow rate of 0.35 mL -
min~', and the column temperature was 40 °C with an injection volume of 4 pL. The mass spectrometry was per-
formed with positive and negative ions scanning in multiple reaction monitoring mode. The mass spectrometry was
performed in multi — response monitoring mode with positive and negative ion scanning. The qualitative and quan-
titative analyses of the metabolites in Glycyrrhiza uralensis were carried out on the basis of the self — constructed
secondary mass spectrometry database, and the multivariate statistical analyses of the metabolites of Glycyrrhiza
uralensis with different cultivation were combined with principal component analysis (PCA) , orthogonal partial
least squares discriminant analysis( OPLS —DA) , and cluster heat map analyses. Results: (1) A total of 1 038
metabolites were detected from the samples of Glycyrrhiza uralensis with different cultivation years, among which
201 differential metabolites existed between annual and biennial Glycyrrhiza uralensis, 125 up — regulated and 76
down — regulated ; 223 differential metabolites existed between biennial and three years old Glycyrrhiza uralensis,
64 up — regulated and 159 down — regulated; 185 differential metabolites existed between annual and three years
old Glycyrrhiza uralensis, 59 up — regulated and 126 down — regulated. Four metabolites specific to annual Glycyr-
rhiza uralensts, six to biennial and one to three — year old were found. (2) K — mean cluster analysis was per-
formed on the differential metabolites, and the differential metabolites were classified according to the different
accumulation trends, and it was found that most of the metabolites such as flavonoids, phenolic acids, terpenes,
lignans, and coumarins peaked in biennial Glycyrrhiza uralensis, and most of the metabolites such as alkaloids,
amino acids and their derivatives peaked in annual Glycyrrhiza uralensis, and a part of the flavonoids, phenolic
acids and other metabolites reached peaks in three years old Glycyrrhiza uralensis, suggesting that the metabolism
of Glycyrrhiza uralensis in the body reached the peaks. peak value, suggesting that there was a certain pattern of
metabolite content changes in Glycyrrhiza uralensis. (3) 160 differential metabolites annotated in Kyoto Encyclo-
pedia of Genes and Genomes ( KEGG) datebase and flavonoids, amino acids and their derivatives, and organic
acids were the differential metabolites that accounted for a relatively large number of them. A total of 79 differenti-
al metabolic pathways were enriched among different comparison groups, among which 6 differential metabolic
pathways were highly significantly enriched (P <0.01) and 23 significantly enriched (P <0.05) , and the distri-
butions of compounds involved in the above pathways were basically the same as before enrichment in comparison
of different cultivation year. Conclusion: The present study elucidate the differences between the metabolic com-
ponents of Glycyrrhiza uralensis with different cultivation years, and further analyse the metabolic pathways that
might cause the differences through the differential metabolites, which can provide a certain reference basis for the
determination of the harvesting year of Glycyrrhiza uralensis and the study of the quality formation mechanism.
Keywords : Glycyrrhiza uralensis Fisch. ; cultivated years; widely targeted metabolomics; UPLC — QTRAP MS;
differential metabolites; KEGG pathways; OPLS — DA
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Tab. 1 Differential metabolitesof G. uralensis in different years
‘ i 57 i
feit 4% mapst AT T
| ( precursor ion) (product ion)
( compound ) (class) (‘polarity)
m/z m/z

27 - BN -5 - BAmERR AR S HAT A=) [M+H]* 333.052 0 137.050 0
(2’ - deoxyinosine =5’ — monophosphate ) (nucleotides and derivatives)
4L 2 (sakuranetin) Wi 2 (flavonoids ) [M+H]* 287.091 4 167.035 0
F 2% % (rhamnetin ) H 2 (flavonoids ) [M-H] "~ 315.051 0 165. 000 0
1= AR 2 ( maackiain ) Wi 2 (flavonoids ) [M-H] "~ 283.061 2 253.800 0
& 2248 &K (medicarpin) w2 (flavonoids ) [M-H]"~ 269.081 9 209. 000 0
V& 22 B ( nepetin) Wi 2 (flavonoids) [M+H]* 317.065 6 302.040 0
6 — HELAKJREELZ (6 — methyl luteolin) 7 i 2 (flavonoids ) [M+H]* 301.071 7 167.034 7
HRH A EHE C(licoagrochalcone C) W2 (flavonoids) [M-H] "~ 353.139 5 150. 100 0
9O — FI4H —6H — [ 1] 33 0EM63,2 ] HER (flavonoids) (M-H]- 299. 060 0 284.020 0
{44 —3,4,7 — =[i# (aracarpene 2)
H 5 # H-fii D ( licochalcone D) 2L (flavonoids) [M+H]* 355.153 9 193.052 1
FILER -4 -0-p-D - F&kitr w2 (flavonoids ) [M-H]" 451.127 1 289.072 9
(epicatechin =4’ — 0 - B - D - glucopyranoside ) *
LW E -T -0 - (67 - L) #iz bt w2 (flavonoids) [M-H]" 503.119 5 341.100 0
(chrysoeriol =7 =0 — (6”7 — acetyl) glucoside)
R Z JFRAE Z (dihydrosesamin ) AN 2 (lignans) [M+H]* 357.132 2 307.094 5
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Tab.2 Classification and changing trend of differential metabolites commented on by KEGG

L/lbe s a4 —4FA s AR AR o =44 AL v ZAFEAE

(compound (total (annual 25 biennial) (biennial vs three years old)  (annual vs three years old)

class) number) LEACup)  Fi(down)  EICup)  FI(down)  EF(up)  FIH(down)
HETZE (flavonoids ) 40 22 6 4 21 4 7
TR N HA A (amino acids and derivatives ) 24 - 5 3 10 1 17
AP (organic acid ) 16 3 1 2 4 3 10
W B A 22 (saccharides) 11 3 1 - 3 5 3
225 ( phenolic acids) 10 4 1 1 8 1 2
AR M HATA 4 (nucleotides and derivatives ) 8 - 4 3 3 1 4
=W (alkaloids ) 7 3 2 1 2 1 2
R (lipids) 2 - - - 1 - 2
42 (vitamins) 2 - - - 2 - 2

®3 SEBEFEEZELRINRHEBRHRNEDEAINREENLES

Tab.3 Types of metabolites involved in 23 significantly enriched metabolic pathways and their changing trends

PR JEta —AEE v AR TR vs AR e S R
(compound (total (annual vs biennial) (biennial vs three years old)  (annual us three years old)
class) number) FW(up)  F¥(down)  EPE(up)  F#(down)  EiE(up) T (down)
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