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Analysis of Chemical Compositions in Pseudostellariae Radix from
Traditional Field and Cultivated Fields by 'H NMR-based Metabolomics
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Abstract; To investigate the differences in accumulation and biosynthesis of metabolites in Pseudostellariae Radix. 'H
NMR based metabolomic approach combined with multivariate statistical analysis was used to investigate the chemical
compositions and find the different metabolites in Pseudostellariae Radix from traditional field and cultivated fields. 35
Metabdites were identified in the 'H NMR spectrum,and 12 of which showed remarkable differences. The multivariate
statistical analysis showed that Pseudostellariae Radix from cultivated fields and from traditional field can be separated
obviously. The levels of arginine, glutamate , acetoacetate and succinate in Pseudostellariae Radix from traditional field
were higher,while the cultivated Pseudostellariae Radix contained more lysine, dimethylglycine, phenylalanine , sucrose,
xylose , quercetin, fumarate and ferulic acid. This study will provide the basic information for exploring the quality forma-
tion mechanism and revealing the differences in accumulation and biosynthesis of metabolites in Pseudostellariae Radix.
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Fig. 1 '"H NMR spectra of Pseudostellariae Radix from traditional field (A) and cultivated fields (B)
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Table 1 'H NMR chemical shifts (§) and coupling constants (Hz) of Pseudostellariae Radix identified by references and using NMR
spectra
EuReS (=3 fe0iH% (3)
No. Metabolites Chemical shifts( )
1 Leucine 3.72(m),0.94(m)
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ETReS (=% A0 7% (8)
No. Metabolites Chemical shifts( )
2 Isoleucine 1.00(m) ,0.89(m)
3 Linolenic acid 0.96(t),1.30(brs)
4 Valine 0.97(m)
5 2-Ketoisovaleric acid 1.10(m)
6 Lactate 1.26(m) ,4.10(m)
7 Alanine 1.43(d,J=7.3)
8 Arginine 1.64(m),1.90(m),2.95(m)
9 Lysine 1.87(pd,J =14.5) ,1.66(m) ,2.95(m)
10 Clutamate 2.12(m) .2.34(m),3.74(m)
11 Glutamine 2.19(m),2.35(m),3.76(m)
12 Acetoacetate 2.22(m),2.28(m)
13 Succinate 2.35(m)
14 Aspartate 2.88(m),2.96(m) ,4.00(m)
15 Dimethylglycine 2.91(m),3.71(m)
16 y-aminobutyrate 2.97 (dd,J=20.8),1.87(m),2.25(m)
17 Choline 3.19(m)
18 Phenylalanine 3.28(m),3.99(m),7.14(m)
19 Taurine 3.40(m) ,3.42(m)
20 Clucose 3.46(m),5.20(m)
21 Glycine 3.54(m)
22 Sucrose 3.63(m),3.76(m) ,4.16(m) ,5.36(m)
23 Xylose 5.20(m)
24 Galactose 5.21(m)
25 Raffinose 5.37(m)
26 Hyperoside 5.42(m).6.13(m),6.85(m)
27 Salvianolic acid B 5.97(m) ,6.02(m)
28 Quercetin 6.13(m) ,6.85(m)
29 Fumarate 6.34(s)
30 Tyrosin 6.83(m),7.12(m)
31 Luteolin 6.89(m)
32 Histidine 7.10(m),7.90(m)
33 Ferulic acid 7.14(m)
34 Formic acid 8.40(s)
35 Thiamine 9.36(m)
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Fig.2  PCA scores plot (A),PLS-DA score plot (B),200 permutation test model validation plot (C) and OPLS-DA score plot
(D) of Pseudostellariae Radix from traditional field and cultivated fields
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Table 2 12 significantly differential metabolites between Pseudostellariae Radix from cultivated fields and traditional field
G (g %y VIP {H iR g
No. Metabolite VIP value Trend
8 Arginine 1.63322 1
9 Lysine 1.322 !
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%5 o vy VIP {H R B A1

No. Metabolite VIP value Trend
10 Glutamate 1.31299 1
12 Acetoacetate 1.68146 1
13 Succinate 1.56208 1
15 Dimethylglycine 1.31504 i)
18 Phenylalanine 1.32763 }
22 Sucrose 1.32902 }
23 Xylose 1.3116 i)
28 Quercetin 1.3367 }
29 Fumarate 1.36557 }
33 Ferulic acid 1.77234 i)

TE: ARG KR TS A SR s | ARG KR TS AR SR (P <0.01) .

Note: T :Relatively higher in Pseudostellaria heterophylla from traditional field; | : Relatively lower in Pseudostellariae Radix from traditional field ( P <

0.01).
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