Supplementary methods

Calculation of FODMAP intake

FODMAP intake was estimated using a FODMAP database produced by King's
College London based on published literature!>.

In brief, for lactose and free fructose, McCance and Widdowson data was used®. For
fructans, galacto-oligosaccharides, sorbitol and mannitol published data for individual
foods was used to provide data for the appropriate foods in the database!®. Foods
with published data e.g. apple, onion, wheat based bread, wheat based pasta were
added to the database. For foods where only qualitative data was available, e.g.
those known to be low in FODMAPs e.g. meat, fish it was assumed that they
contributed no FODMAPs. For foods known to contain FODMAPs without any
published data, data for similar foods were used e.g. data for kidney beans and lima
beans was used for other similar pulses. For composite dishes and recipes, the raw
ingredients used to make the composite meal were used to calculate the FODMAP
levels for that composite dish or recipe taking into considerations effects that cooking
would have on water content for each ingredient. The database that was developed

contained estimated levels of FODMAPs for over 90% of foods in the database.

Automated gas analysis

Colonic gas was identified as described previously”#, with quantification through an

automated process supplemented by operator verification of gas pockets.

Automated gas analysis found little or no gas in the colon. Visual inspection of scans

by an experienced operator (SP) found that only small gas pockets could be



identified in a small number of subjects, and that manual analysis was unlikely to

identify significant amounts of gas or changes with intervention.

Urinary metabolomics

Sample Preparation: thawed urine samples of subjects were centrifuged at 10,000
g for 10 min and the supernatant was diluted 1:2 urine:water in HPLC amber glass
vials containing 200 uL glass inserts. Blank was prepared the same without using
urine. For metabolomics analysis, pooled QC sample was prepared by mixing 20 pL
aliquots taken from each urine sample and was treated the same as described for

the samples.

Urine analysis: liquid chromatography-high resolution mass spectrometry (LC-
HRMS) was performed on a BEH HILIC column (2.1 x 100 mm, 1.7 pm particle size;
Waters, Milford, USA) using Accela UHPLC system coupled to orbital trap mass
spectrometer (Exactive-Orbitrap MS, Thermo Fisher Scientific, Bremen, Germany).
Mobile phases A: 50:50 and B: 95:5 acetonitrile:ammonium acetate (10 mM) were
used with a flow rate of 400 pL/min. 5 pL sample was injected in a gradient of 1% A
and increased over 12 min to 100% A then the composition was returned to 1% A
over 3 min. The column was kept at 40 °C and samples at 4 °C during the analysis.
LC-HRMS datasets were acquired simultaneously in full scan mode with a resolution
of 25,000 at a scan rate of 4 Hz from m/z 60-1000. The MS parameters were: spray
voltage 3.2 kV (ESI+), 2.4 kV (ESI-), capillary voltage 25 V (ESI+), -27 V (ESI-).
Sheath, auxiliary and sweep gas flow rates were: 20, 5 and 5 (arbitrary unit),
respectively. Capillary and heater temperature were maintained at 350 °C and 120

°C, respectively, for both modes. For metabolomics analysis, all urine samples were



randomised and analysed in a single analytical run with pooled QC urine sample

interspaced throughout the run.

Data analysis: Urine Datasets were pre-processed using Progenesis QI (Nonlinear
Dynamics, Waters, Durham, USA). Multivariate analysis using principal component
analysis (PCA) and orthogonal partial least squares-discriminant analysis (OPLS-
DA) were used to investigate urinary metabolic changes using Simca P +14 (MKS,

Umea, Sweden).

Each peak was assigned a number of potential identifications from the Human
Metabolome Database (HMDB) °. HMDB identifications were filtered by those with a
corresponding match in the Kyoto Encyclopedia of Genes and Genomes (KEGG)
database for compounds in metabolic pathways °. Peak intensities were aggregated
for all HMDB identifications within a given metabolite superclass, such as ‘Lipids’ or
‘Amino Acids’, to give an aggregate metabolite score. Change in aggregate
metabolite score could then be calculated from baseline for each of the study

groups, MD or OF.

Faecal short chain fatty acid (SCFA) analysis

Sample preparation: After thawing of the faecal sample, 0.5 g was suspended in 5
ml 0.5 % phosphoric acid (H3PO4). The samples were then vortexed for 1 min and
centrifuged at 25,000 g for 10 min. The SCFA-containing supernatant was filtered
through cellulose acetate membrane with pore size 0.2 um. 700 uL of this
supernatant was mixed with 700 uL of ethyl acetate, vortexed for 30 s and then
centrifuged at 25,000 g for 10 min. 300 uL of the supernatant (ethyl acetate layer)

was transferred to a clean eppendorf and stored at -80°C until analysis.



Quantification of SCFA by GC-MS: Short chain fatty acid (SCFA) quantification
was carried out by gas chromatography—mass spectrometry (GC-MS). Separation
and detection of the short chain fatty acids of interest was achieved with splitless
injection of the ethyl acetate extract (1 pl) using a Trace GC Ultra (Thermo Scientific,
Manchester, UK) coupled with a DSQII mass spectrometer (Thermo Scientific). The
inlet temperature was 200 °C and data acquisition was started at 5 min, positive ion
mode, in full scan mode with a mass range of m/z 30-250, scan rate 500 amu s-1.
Separations were performed on a Zebron ZB-FFAP column (length 30 m, inner
diameter 0.25 mm, and film thickness 0.25 ym; Phenomenex Inc., Macclesfield, UK).
The initial oven temperature was set at 60 °C for 1 min then increased at 8 °C min-1
to 180 °C. Compound identification was achieved by matching with database mass
spectra (NIST/EPA/NIH Mass Spectral Library, Version 2.0d, NIST, Gaithersburg,
MD, USA). Identification was further verified by comparing with the retention times
and mass spectra of authentic standards. Concentrations of analyte were calculated
using ‘Xcalibur’ software (Thermo Scientific, UK). Retention time and specific ions
used for quantification are detailed below for each analyte: acetic acid (7.10 min, m/z
60); formic acid (8.17 min, m/z 46); propanoic acid (8.41 min, m/z 57); isobutyric acid

(8.83 min, m/z 73); butyric acid (9.75 min, m/z 88); valeric acid (11.35 min, m/z 73).
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