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Description: 
This dataset contains the raw experimental data. The study investigated the prebiotic potential of commercial cellobiose compared to oligofructose P95 (FOS) using a pH-controlled, batch in vitro human faecal fermentation model (n=3 donors). The data includes Short-Chain Fatty Acid (SCFA) concentrations, and bacterial population enumeration via Fluorescent In Situ Hybridization (FISH). 
The data supports the findings reported in the manuscript: 'Cellobiose as a candidate prebiotic: Enhanced butyrate production in an in vitro human gut fermentation model' This study is also presented as Chapter 5 of the PhD thesis: 'Extraction  of cellobiose from spent coffee grounds and prebiotic potential of commercial cellobiose'.

Outcomes include:
· Bacteriology changes (Bacterial population enumeration via Fluorescent In Situ Hybridization (FISH)
· Metabolite changes (Short-Chain Fatty Acids via Gas Chromatography with downstream Flame Ionization Detector (GC-FID).
Methodology Note:
The data provided in this repository was generated using the following experimental procedures:
· Faecal Fermentation Model: Fresh faecal samples were obtained from three healthy human donors (n = 3). The samples were homogenized and inoculated into anaerobic, pH-controlled batch fermentation vessels.
· Treatments: Vessels were supplemented with either commercial cellobiose (test substrate), oligofructose P95 (FOS; positive control), or no added carbohydrate (negative control).
· Sampling Time Points: Aliquots were removed from the fermentation vessels at standard intervals (0, 8, 24, and 48 hours) for metabolic and microbial analysis.
· Metabolite Analysis (SCFA): Short-chain fatty acids (acetate, propionate, butyrate, valerate, iso-butyrate,iso-valerate and lactate, total organic acids) were quantified from the fermentation aliquots using Gas Chromatography with downstream Flame Ionization Detector (GC-FID). Concentrations were calculated using external standards and internal standards and are expressed in mM.
· Microbial Enumeration (FISH): Bacterial populations were quantified using Fluorescence in situ Hybridization (FISH) with a flow cytometer. Genus- and class-specific oligonucleotide probes were used to target specific bacterial groups. The probes used are listed below (Table 1). Data were expressed as Count (log10 cells/ml).   

Table 1 Name, sequence, and target group of oligonucleotide probe used in this study for FISH of bacterial enumeration
	Probes
	Sequence (5’ to 3’)
	Targeted groups
	Reference

	Non Eub
	ACTCCTACGGGAGGCAGC
	Control probe complementary to EUB338; non bacteria
	 (Wallner et al., 1993)

	Eub 338 I
	GCTGCCTCCCGTAGGAGT
	Most bacteria
	 (Amann et al., 1990)

	Eub 338 I-II
	GCAGCCACCCGTAGGTGT
	Most bacteria
	 (Daims et al., 1999)

	Eub 338 I-II-III
	GCTGCCACCCGTAGGTGT
	Most bacteria
	 (Daims et al., 1999)

	Bif164
	CATCCGGCATTACCACCC
	Bifidobacterium 
	 (Langendijk et al., 1995)

	Lab158
	GGTATTAGCAYCTGTTTCCA
	Lactobacillus, Leuconostoc Weissella Lactococcus lactis; all Enterococcus, Vagococcus, Melisococcus, Catellicoccus, Tetragenococcus, Pediococcus, Paralactobacillus spp
	 (Franks et al., 1998)

	Bac303
	CCAATGTGGGGGACCTT
	Most Bacteroidaceae and Prevotellaceae
	 (Manz et al., 1996)

	Erec482
	GCTTCTTAGTCARGTACCG
	Most of the bacteria in the Clostridium coccoides - Eubacterium rectale group (Clostridium clusters XIVa and XIVb)
	 (Franks et al., 1998)

	Rrec584
	TCAGACTTGCCGYACCGC
	Roseburia genus (E. rectale , R. intestinalis)
	 (Walker et al., 2005)

	Ato291
	GGTCGGTCTCTCAACCC
	Atopobium cluster
	 (Harmsen et al., 2000)

	Prop853
	ATTGCGTTAACTCCGGCAC
	Clostridium cluster IX
	 (Walker et al., 2005)

	Fprau655
	CGCCTACCTCTGCACTAC
	Faecalibacterium prausnitzii and relatives
	 (Devereux et al., 1992)

	DSV687
	TACGGATTTCACTCCT
	Most Desulfovibrionales (excluding Lawsonia) and many Desulforomonales
	 (Hold et al., 2003)

	Chis150
	TTATGCGGTATTAATCTYCCTTT
	Most of the bacteria in the Clostridium histolyticum group (Clostridium clusters I and II)
	 (Franks et al., 1998)
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4. CONTENTS
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File listing

1. File Name: InVitro_Bacteriology _Data.xlsx 
Description: The raw bacterial counts (expressed as log10 cells/ml) for the targeted bacterial groups at all time points.
· Tab 1 (Raw_counts): This tab contains the raw counts of each donor, using different treatment at different time under different bacteria type using different probes. 
Variables:
Donor: Anonymized participant identifier, D1, D2 and D3
Treatment: Negative (No Carbohydrate added), OF P95(FOS; Oligofructose P95) and Cellobiose
TimePoint (h): The hour of fermentation when the sample aliquot was collected, the unit is hour(s), there are four timepoints here. 
Bacterial_Target (Probe): The specific oligonucleotide probe used for Fluorescent in situ Hybridization (FISH) to target specific bacterial groups. The dataset includes:
· Eub 338 I-II-III: Total Bacteria
· Bif164: Bifidobacterium spp.
· Lab158: Lactobacillus/Enterococcus group
· Bac303: Bacteroides/Prevotella group
· Erec482: Eubacterium rectale/Clostridium coccoides group
· Rrec584: Roseburia/Eubacterium rectale group
· Ato291: Atopobium cluster
· Prop853: Propionibacterium group
· Fprau655: Faecalibacterium prausnitzii
· DSV687: Desulfovibrio spp.
· Chis150: Clostridium histolyticum group
This is simplified; more probe information can be found in Table 1. 
Count (log10 cells/ml): Bacterial enumeration counts expressed as log10 cells ml⁻¹.Limit of Detection Note: Counts falling below the assay limit of detection (103 cells ml⁻¹) were assigned a default value of 3.0 for data reporting and statistical purposes.

2. File Name: InVitro_SCFA_Data.xlsx
Description: Dataset containing raw quantifications of organic acid metabolites (acetate, propionate, butyrate, valerate, iso-butyrate, iso-valerate, lactate, and total organic acids) generated during an in vitro human faecal fermentation of cellobiose and oligofructose. Concentrations are reported in mM. 
· Tab 1(MetaboliteData): 
Variables:
Donor: Anonymized participant identifier, D1, D2 and D3
Treatment: Negative (No Carbohydrate added), OF P95(FOS; Oligofructose P95) and Cellobiose
TimePoint (h): The hour of fermentation when the sample aliquot was collected, the unit is hour(s), there are four timepoints here. 
SCFA_Type: The specific short-chain fatty acid (or branched-chain fatty acid) quantified via High-Performance Liquid Chromatography (HPLC). The dataset includes:
· Acetate
· Propionate
· Butyrate
· Valerate
· Iso-Valerate
· Iso_Butyrate
· Lactate
· Total_SCFA (Sum of all measured acids)
Concentration_mM: The measured concentration of the specific SCFA expressed in millimolar (mM).

5. METHODS
-----------
Experimental Design: This study utilised a pH-controlled, stirred anaerobic batch culture fermentation model inoculated with 10% (w/v) faecal slurries from three healthy human donors (n=3) to evaluate the prebiotic potential of 1% (w/v) commercial cellobiose compared to a positive control (1% w/v oligofructose P95) and a negative control with no added carbohydrates. The fermentation vessels were continuously sparged with oxygen-free nitrogen, maintained at 37°C, and pH-controlled between 6.7 and 6.9. Sample aliquots were withdrawn at 0, 8, 24, and 48 hours for microbial and metabolic analysis. 
Bacterial populations were enumerated using fluorescence in situ hybridization coupled with flow cytometry (FISH-FLOW). Concurrently, organic acid concentrations (including acetate, propionate, butyrate, valerate, iso-butyrate, iso-valerate, and lactate) were extracted, derivatised, and quantified via gas chromatography-flame ionization detection (GC-FID). 

Statistical Analysis:
All statistical evaluations of bacteriology and organic acid production over time were conducted in SPSS version 27 using a general linear model (GLM) for repeated measures, with Bonferroni-adjusted post hoc pairwise comparisons applied to determine significant differences (P  0.05) between interventions across the sampled time points. 
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