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Table 1. Characteristics of human intervention studies included in the systematic review on the effect of fibre interventions
on short-chain fatty acids

Participants Intervention (Type of
Author N! (Gender; Age (years); . . Types of . ype Comparison SCFA SCFA measurements
. Study design . . Fibre; dosage;
(year) BMI (kg/m?); intervention ? (placebo/control) samples
. ers duration)
Comorbidities)
For acetate: direct
o i i . (Wheat bran & oat bran; . enzymatic by
Bridges (Men: mean age 61: BMI In‘le rvention Fibre type food  total Fibre 34g; soluble C()nlml (Con u‘ol‘Dlel spectrophotometer
et al. 20 <28.7: with parallel 5 - with 14gr total Fibre Blood
1992 hy percholesterolemic) design tiems Fibre 7.8¢ & 13.4g, with 3gr soluble Fibre)
- ’ ’ ’ respectively: 3 weeks) ’ For other SCFA using
Gas Chromatography
. (High amylose & oat
(Men and Women; Age bran; different doses by
Noakes ranged 44 — 64: mean RCT cross over . . 7 Low amylose (Dose . X
o . Fibre type food  gender: High amylose N Capillary Gas
et al. 29 BMI 29; high design (no . M 11-13g both men and Fecal M
. . . . . items men = 74g, women 50g; ) Chromatography
1996 Triglyceride, mild washout period) women) M
hy pertension) Oat bran men = 121g,
ypertension women 87g; 12 weeks)
Causey (Men: Age ranged 27-49; EFTI(IOU]\J\IG Fibre
et al. 12 BMI < 32; mild delgg:E::: over supplementa (Inulin: 20g: 3 weeks) Control Fecal Gas Chromatography
5 . . § .
2000 hypercholesterolemia) washout period) tion
Salazar (Women; Age ranged 18-  RCT double Fibre Inulin-type fructans Gas chromatography-
et al. 30 65; BMI = 30; no blind parallel supplementa E:il;;:‘el‘n; g Rel .: u\:eel::q) Placebo (maltodextrin)  Fecal flame ionization
2014 comorbid) design tion > 1085 12 ’ detector (GC-FID)




Table 1. Continued (1)

Participants

Intervention (Type of

Author N! (Gender; Age (years); S . Types of . Comparison SCFA SCFA measurements
3 Study design i F Fibre; dosage;
(year) BMI (kg/m-); intervention . (placebo/control) samples
. ers duration)
Comorbidities)
(Men & Women; mean
Age intervention group
Vetrani 57.2 vs. control 58 4: ) . ) o o
et al. 54 mean BMI intervention RC'.T open-label Flbre type food - (Whole grain; not specify Control Blood Gas Chromatography
X design items the dose; 12 weeks) -
2016 group 32.1 vs. control
31.5; Metabolic
Syndrome)
Gas Chromatography
Canfora (Men & Women; Age RCT double- Fibre (Galactoolisosaccharides Blood and E?’ fe_(‘i"" SCFA
etal. 44 ranged 45-70; BMI blind parallel supplementa ooligos ® Placebo (maltodextrin) - 00¢ 4nd Hiqui
X . . i . (GOSs): 15g: 12 weeks) Fecal Chromatography-Mass
2017 ranged 28-40; prediabetic) design tion S M
pectrophotometry for
plasma SCFA
(Men & Women; mean
Cham Age 51: mean BMI RCT double- Fibre (Inulin-propionate ester:
bers et 20 intervention 31.5 vs blind, parallel supplementa i P P\ “ " Placebo (Inulin) Blood Gas Chromatography
X i X 20g: 6 weeks) M
al. 2018 control 29.5; with design tion
NAFLD)
Maven (Men & Women: Age Fibre
yeng ranged 18-70; BMI RCT double- (Pea Fibre: 15gr: 12 Control (isocaloric of
bam et 53 X . p supplementa o ) i Fecal Gas Chromatography
) ranged 25-38: no blind design n weeks) walers) M
al. 2019 . tion
comorbid)
Jamar (Men & Women; Age (jugara group (5 g
et al. 35 r:anged A _5\?; Bllm . R(_:T dm\'_b le- Flbre\ type food lyophilized jugara): 6 Pllacebo group Ggof Fecal Gas Chromatography
2020 ranged obesity Tand II:no  blind design items weeks) maltode xtrin)

comorbid)




Table 1. Continued (2)

Participants

Intervention (Type of

Author N! (Gender; Age (years); S . Types of . Comparison SCFA SCFA measurements
3 Study design i F Fibre; dosage;
(year) BMI (kg/m-); intervention d . (placebo/control) samples
. ers uration)

Comorbidities)
Neuyen (Men & Women; Age RCT double- Fibre g"‘"“b'“"“«“é"‘f‘ '_‘*‘;'5"“"‘; Placebo
et al. 38 ranged 19-50: mean BMI  blind parallel supplementa r_Um COrn bran; ~gr Ur (microcrystalline Fecal Gas Chromatography

. . . women & 35gr for men: M -
2020 32 .9; no comorbid) design tion o cellulose)
6 weeks)

Thomp (Men & Women: Age RCT double- Fibre tvne food (fruit fibre/avocado; Gas Chromatography —
son et 1634 ranged 25-45: mean BMI  blind parallel items pe 175gr men & 140gr Control Fecal Mass
al. 2020 32.8: no comorbid) design ’ women; 12 weeks) Spectrophotometry
Vitale Eg:e: d&,y&”f‘;‘i{‘?ge RCT double- Fibre tvne food | (Medilerranean- Gas-
et al. 33 gec 2 : blind parallel R pe formulated diet: 25.2gr:  Control Blood Chromatography/Flame

ranged 25-35: no . items o A -
2020 ; design & weeks) Ionization Detector

comorbid)
Neyrinc (Men & Women: Age RCT sinale Fibre Gas Chromatography
ketal. 24 ranged 18-65: BMI =30 bl d:i"fg_ R supplementa (Inulin: 16gr; 12 weeks)  Placebo (maltodextrin)  Fecal with flame ionization
2021 no comorbid) tnd design tion detector

o (Men & Women: Age . )

Machad ranged 20-45; BMI RCT double- Fibre type food  (Yacon flour; 25gr; 6 High Performance
oetal. 30 ) 5 ’ . . A T Control Fecal Liguid Chromatography
2021 ranged 25-35: no blind design items weeks) (HPLC)

comorbid)




Table 1. Continued (3)

Participants

Intervention (Type of

1 ~ . . - . e Ly
Author N (Gender; Af? (vears); Study design '.I‘ypm ol'. Fibre; dosage: Comparison SCFA SCFA measurements
(year) BMI (kg/m-); intervention duration) (placebo/control) samples
Comorbidities)
Liquid
- (Men & Women: Age (Calorie Restriction Chromatography-Mass
Brfﬁ“‘_‘e‘l %0 ranged 18-60; BMI El(_:rﬂd‘.’“.bl'le‘l Combined with  Diet/CRD + Inulin 10gr  Placebo (CRD + Bloodand ~ Spectrophotometry/
M fjg.fl ranged 28-45: no deui paratle CRD + Resistant Maltodextrin  maltodextrin) Fecal Mass
al. shs comorbid) esign 10gr: 12 weeks) Spectrophotometry
(LC-MS/MS)
Deroov (Men & Women: Age RCT single- Fibre . ) Gas Chromatography —
eretal. 14 ranged 18-65; BMI >30;  blind parallel supplementa SZC"I‘."“ _b;‘f’)" '_HI)S ths)  Placebo (maltodexrin) Ee'f:’;l and ) fass
2021 no comorbid) design tion fon; 20 & 1 months Spectrophotometry
Hushes (Men & Women: Age RCT double- Gas Chromatograph
ughes ranged 40-65: BMI blind cross over  Fibre type food  (RS2-enriched wheat:  Control (wild-type as Lhromatography =
et al. 37 . . . M Fecal Mass
2021 ranged 18.5-39.9: no design (with items 14-19 g: 7 days) wheat) Spectrophotometr
- comorbid) washout period) pectrophotometry

' Number of participants at baseline/ randomizations: * Faecal samples were analyzed only from 45 individuals




Table 2. Type of fibre for supplementation based on fermentation rate in colon as proposed by Wang et al. 2019

Type of fibre for

. Fermentation rate Key findings on SCFA levels Author (year)
supplementation
Inulin Fast Acetate levels tended to increase (p=0.08) in inulin group as compared Causev et al. 2000
to control N
Inulin-type fructans Fast '_To_lal S_CFA. acetate and propionate levels were decreased significantly Salazar et al. 2014
M in inulin-type fructans group
Galactooligosaccharides Fast No effect of intervention on fecal SCFA Canfora et al. 2017

Pea Fibre (contains - Significantly increased acetate levels

oligosaccharides and resistant Slow Pl ; .
& - Significantly decreased isovalerate concentrations
starches) -
. An increased in propionate concentration in intervention group as
Arabinoxylan Fast prop group
M compared to control
Inulin Fast Acetate significantly increased in the placebo group

- Isovalerate significantly decreased at the end of intervention period in
WB RPS group, but increased in the placebo group
Fast - Total SCFA, acetate, propionate, butyrate, and isobutyrate were not
changed

‘Wheat bran (contain 70%
arabinoxylan)

Inulin Fast An increased on propionate (based on multi-omics analysis)

Mayengbam et al. 2019

Nguyen et al. 2020

Neyrinck et al. 2021

Derooveret al. 2021

Benitez-Pdez et al. 2021




Table 3. Key lindings of the effect of fibre on the blood and faecal SCFA level and modulation of the gut microbiota in the adult individuals with overweight/obesity

Types of SCFA

. . Author (year) Key findings on SCFA levels Other relevant findings
intervention samp les
Fasting serum acetate values were significantly higher after
the oat-bran than after the control diets but not for wheat-
Bridees bran compared with control diets
ridges et al. e . — -
1992 Fab!mg serum propionate concentrations for the six NA
subjects increased slightly but not significantly on the oat-
bran diet compared with control diets
After the intervention, fasting plasma propionate
concentration increased in respect to baseline in the whole-
grain group, whereas a reduction was detected in the
Vetrani et al. control group NA
2016 The absolute changes in fasting plasma propionate
Blood concentration between 12 weeks and the baseline values
were significantly different between the whole grain and
the control group
- A significant decrease in the relative abundance of
Ruminococcus f()]'ql'i,(f.\‘. Coprococcus COmes,
Fibre type Streptococcus gallolyticus and Flavonifractor plautii
food items (p ?O.F)S) ) ) ‘
. Postprandial plasma butyric acid levels significantly increased A sngqnflicanl mcreastcle n _|J1e relative abunda_nce Of.
Vitale et al. 2020 . . . . . Intestinimonas butyriciproducens and Akkermansia
at the end of the intervention only in the intervention group L . - . )
muciniphila (p < 0.05) in the intervention group vs
control
- The increase in butyric acid was positively correlated
to the relative abundance of Bacteroides
aylanisolvens and Roseburia hominis
Noakes et al. Butyrate significantly higher in high-amylose group compared
. NA
1996 with control and oat bran group
A relative abundance of Akkermansia muciniphila,
Jamar et al. 2020 Significantly increased acetate Bifidobacterium spp. and Clostridium coccoides were
Fecal observed

Thompson et al.
2020

Fecal acetate levels were significantly higher in intervention
group vs. control after intervention

At the genus level, the relative abundances of
Faecalibacterium, Lac hnospira, and Alistipes were
enriched in the intervention group, while the relative
abundances of Roseburia and Ruminococcus were
decreased




Table 3. Continued (1)

SCFA
samples

Types of
inter vention

Author (year)

Key findings on SCFA levels

Other relevant findings

Fibre type

food items Fecal

Machado et al.
2019

Hughes et al.
2021

Significantly decreased SCFA (acetate, butyrate, and
propionate)

No significant differences were detected in absolute
concentrations of fecal SCFAs after the intervention and
between groups

NA

RS intake significantly altered alpha and beta diversity
The composition of the fecal microbiota was
significantly different after RS2 consumption

RS intervention also decreased both Shannon diversity
and Chao richness of the gut microbial community
RS intervention was associated with an increase in
Ruminococcus and Gemmiger compared to Control
and baseline (Pre-RS)

Faecalibacterium, Roseburia, and Bifidobacterium
were also increased after RS compared to baseline,
though these effects were not significant compared to
Control

Bifidobacterium was increased after Control compared
to baseline, suggesting that the bifidogenic effect was
not specific to the RS2-enriched wheat

Butyrate and total SCFAs were positively correlated
with relative abundance of Faecalibacterium,
Ruminoccocus, Roseburia, and Barnesiellaceae

Fiber
supplementati
on

Blood

Canfora et al.
2017

Chambers et al.

2018

Deroover et al.
2021

No effect of GOS on blood SCFA levels

A reduced fasting butyrate levels as compared to the inulin-
control group

- Acetate and total SCFA concentrations increased after WB
RPS intervention, but decreased after placebo intervention

- The effect of WB RPS on postprandial *C-SCFA
concentrations was not different from placebo

- Bifidobacterium was significantly higher in GOS group as
compared to placebo after the intervention.

- Other taxa Prevotella oralis et rel., Prevotella
melaninogenica et rel., Bacteroides stercoris et rel.,
Sutterella wadsworthia et rel. was higher in GOS

- However, the effect of GOS much higher, increasing
Bifidobacterium as compared to other taxas

NA

NA




Table 3. Continued (2)

Types of SCFA

. . Author (year) Key findings on SCFA levels Other relevant findings
intervention samples
Causey etal. Acetate levels tended to increase (p=0.08) in inulin group as NA
2000 compared to control
- Bifidobacterium longum, Bifidobacterium
pseudocatenulatum and Bifidobac terium adolescentis
were significantly increased at the end of the
Salazaret al. Total SCFA, acetate and propionate levels were decreased treatment in the prebiotic group
2014 significantly in inulin-type fructans group - Acetate and propionate positively cormrelated with
BMI, fasting insulin and HOMA
- Butyrate and total SCFA significantly correlated with
fasting insulin and HOMA
Samforaetal- No effect of intervention on fecal SCFA NA
Fiber )
supplementati  Fecal Mayengbam et - Significantly increased acetate levels An increase in Lachnospira (Phyla Firmicutes) in the
on al. 2019 - Significantly decreased isovalerate concentrations intervention group vs. placebo

Nguyen et al.
2020

Neyrinck et al.

2021

Derooveret al.
2021

An increased in propionate concentration in intervention
group as compared to control

Acetate significantly increased in the placebo group

- Isovalerate significantly decreased at the end of intervention
period in WB RPS group, but increased in the placebo
group

- Total SCFA, acetate, propionate, butyrate, and isobutyrate
were not changed

Bifidobacterium longum, Blautia
obeum, and Prevotella copri were significantly
increased

Erysipelotrichaceae (UCGO003) was the sole bacteria
negatively correlated with changes in fecal acetate

- Microbial load of the fecal samples was not affected
by WB RPS or placebo intervention

- Higher numbers of Butyricicoceus, Streptococcus, and
some unspecified genera belonging to the class of the
bacilli were identified as characteristic for the WB
RPS intervention




Table 3. Continued (3)

Types of SCFA
inter vention samples

Author (year)

Key findings on SCFA levels

Other relevant findings

Blood

Combined
with CRD
Fecal

Benitez-Piez et
al. 2021

Benitez-Piez et
al. 2021

No SCFA was detected in the blood samples

An increased on propionate (based on multi-omics analysis)

NA

- viDifferent Clostridial species exhibited negative

associations with faecal acetate, propionate, and
butyrate (r=-0.30 to -0.43, FDR p < 1.50-4 for all
comparisons).

In men received CRD + Fibre, butyrate producers
(Faecalibacterium prausnitzii and Bacteroides
caceae) was deeply reduced

Increase in faecal propionate following the fibre
supplementation, matching with the enrichment of
propanoate metabolism genes identified in the
metagenome analysis, were higher in men than
women
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