
Supplementary Methods: 

 

Metabolite extraction and detection from the intestinal content samples were 

performed as follows: 

 

1 Preliminary and formal experiment processes [1, 2]: 

1.1 Transfer 100 mg fecal samples into 5 mL centrifuge tubes, add 500 μL ddH2O 

(4 °C), and vortex for 60 s; 

1.2 Add 1,000 μL of methanol (pre-cooled at −20 °C), 60 μL of 2-Chloro-L-

phenylalanine (0.2 mg/mL stock in methanol) and 60 μL of Heptadecanoic acid (0.2 

mg/mL stock in methanol) as internal quantitative standard and vortex for 30 s; 

1.3 Place the tubes into an ultrasound machine at room temperature for 10 min, 

and then stew for 30 min on the ice; 

1.4 Centrifuge for 10 min at 12, 000 rpm 4 °C and 1.2 mL supernatant transfer into 

a new centrifuge tube. Samples were blow-dried by vacuum concentration; 

1.5 Add 60 μL of 15 mg/mL methoxyamine pyridine solution, vortex for 30 s, and 

react for 120 min at 37 °C; 

1.6 Add 60 μL BSTFA reagent (containing 1% TMCS) into the mixture, react for 

90 min at 37 °C. Then, 12,000 rpm 4 °C centrifuges for 10 min and transfer the 

supernatant to inspect the bottle. 

1.7 For the quality control (QC) samples, take 20 µL from each prepared sample 

extract and mix (These QC samples were used to monitor deviations of the analytical 

results from these pool mixtures and compare them to the errors caused by the analytical 

instrument itself) [3]. 

1.8 Use the rest of the samples for GC-MS test detection [4]. 

 

2 Gas chromatography-mass spectrometry conditions: 

Gas chromatography was performed on an HP-5MS capillary column (5% 

phenyl/95% methylpolysiloxane 30 m × 250 μm i.d., 0.25 μm film thickness, Agilent J 



& W Scientific, Folsom, CA, USA) to separate the derivatives at a constant flow of 1 

mL/min helium. 1 µL of the sample was injected in the split mode in a 20:1 split ratio 

by the auto-sampler. The injection temperature was 280 °C, the interface was set to 

150 °C, and the ion source was adjusted to 230 °C. The programs of temperature-rise 

were followed by an initial temperature of 60 °C for 2 min, 10 °C/min rate up to 300 °C 

and staying at 300 °C for 5 min. Mass spectrometry was determined by the full-scan 

method with a range from 35 to 750 (m/z) [1, 2]. 

 

3 Data pre-processing: 

3.1 Raw gas chromatography/mass spectrometry (GC/MS) data were converted 

into the netCDF (network Common Data Form) format (namely XCMS input file 

format) via an Agilent MSD ChemStation workstation [5]. 

3.2 The XCMS (www.bioconductor.org; June 8, 2017) package in the R software 

(v3.1.3) was used to conduct peak identification, filtration, and alignment. 

3.3 The data matrixes, including the mass-to-charge ratio (m/z), retention time, 

and intensity, were obtained. The annotation of metabolites using the Automatic Mass 

Spectral Deconvolution and Identification System (AMIDS) was searched against 

commercially available databases, such as the National Institute of Standards and 

Technology (NIST) and Wiley Registry Metabolomics Database. The alkane retention 

indices provided by the Golm Metabolome Database (GMD) 

(http://gmd.mpimpgolm.mpg.de/; June 8, 2017) were used for the further qualitative 

characterization of substances.  

3.4 Most substances were further confirmed by the standard. The data were 

derived to Microsoft Excel (Microsoft, Redmond, WA, USA). Finally, the data were 

normalized to the internal standard for further statistical analyses. 
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