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ABSTRACT

As a newly-developing technique, metabolomics is commonly defined as the study of
metabolic profiles of organisms and the changes corresponding metabolism, either arising from
natural fluctuations or induced by external perturbation. By employing modern analytical
technique with high throughput, high sensitivity and high accuracy, it analyzes cells, tissues and
endogenous metabolites in biological fluids. It also identifies and illustrates the specific
pathological condition through inspecting the dynamic and complicated changes of the
metabolisms. Due to the unique advantages of NMR technique, NMR-based metabolomics has
gained rapid development in recent years and it has also been applied to many fields such as
pathology, pharmacology and biological science. With the application of metabolomics in the
various fields, improving the processing method of metabolomics’ data has aroused great
concern. How to reduce the effect of interference factors have become the most urgent issue. To
solve the problem, this thesis focuses on the following two aspects.

1. ANOVA was applied to filter the bias factors in metabolomics analysis, in combination
with PLS-DA. ANOVA-based model-identification technique was used to analyze vegetarian
data. In which one factor in sex or diet was regarded as the interested factor and another one as
the unknown bias factor and vice versa. Their effect was compared with the model of PLS-DA
without filtering the bias factors. As a result, ANOVA can effectively reduce the influence of
bias factors and achieve more accurate metabolic information associated with the interested
factors. According to a 7-fold cross validation, the data post filtering bias factors demonstrated a
more accurate and predictable model. It was also pointed out that ANOVA is inadaptable while
the data is unbalance under various factors, which may affect subsequent model identification.

2. The distribution difference was analyzed between the variance of bias factors and
individual difference in feature space. In addition, a novel reducing method for unknown bias
factors based on MCA was posed. In which one factor in sex or diet was regarded as the
interested factor and another one as the unknown bias factor and vice versa. Compared with
OSC-based filtering and Climaco-Pinto’s filtration (CPF), the new method MCF was proved to

be the more effective one.



In this thesis, a novel method was proposed to filter the bias factors in metabolomics study;,
which can effectively reduce the complex in subsequent multivariable analysis and statistics,

thus result in the more detailed and significant metabolic information.

Keywords: Metabolomics, Bias Factor, MCA, ANOVA
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