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Compositional data analysis method based on NMR metabolomics: An
application to evaluate Chinese materia medica
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Abstract: The peak area normalization is often needed as the preprocessing of NMR metabolomic data and the relative ratio of

normalized data is the same as that of peak area in original spectrum, so the normalized data can reflect the relative information of peak

area. This research selects the normalized data of the peak area for each sample to analyze, compositional data is the nonnegative vector

containing only the relative information. Therefore the normalized data can be considered as compositional data. This paper used

compositional data analysis based on NMR metabolomics to study the homogeneity for each group’s samples, identify the

characteristic metabolites which contribute the classification of different groups, and make the discriminate analysis for the given new

sample in the evaluation of Chinese materia medica. In the case the analysis of quality evaluation on Astragali Radix, it can be seen

from the results that the proposed method is feasible.
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Table 1 Corresponding variable, chemical shift, and compound of characteristic metabolites
£ WAL (0) &M Ay LR (0) &M
X 0.94 A Xs3, Xs5 2.90,2.98 RABE
xs 0.98 SRR X30, X57 2.34,3.06 v-RETR
X 1.06 BRI Xe1 3.22 Ik
X14 1.34 FAM X63 3.30 S
X18 1.50 HWRIR Xo6 4.62 B-AHE
X2 1.70 R X102 5.26 o &bk
X29 1.94 itk g X103 5.30 o= F
X315 X33 2.02,2.10 iR R X106 542 bk
X35 2.18 A X107 5.46 LR
X2 2.46 BRI X154 7.34 KHNEAR
X49 2.74 REF G
%2 ET Aitchison BEER) K LIEFIRI TR
Table 2 Results of discriminate analysis by k& nearest neighbor method based on Aitchison distance
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